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NOTICE TO ADVERTISERS. 

The Publishers beg to announce 
to the largely increased circiM^wn of 
"NATURE,” Advertisements must reach 
the office not later than 12 a.m. on Wednes¬ 
days. 

2g, Bedford Street, Strand, W.C. 

ROYAL IN STITUTION OF GRE^ 
BRITAIN, 

ALBEMARLE STREET. PICCADILLY, W. 

J. T. WQOD, Ks<|., will, on SATURDAY next» January 30, at 3 p.m , 
begin a Course of Four Lectures “On his Discovery of the Temple of ■ 
Diana, and other Results of the Govcritinent Excavations at Ephesus." | 
Subscription to this Course, Half-a-Guinea. 

Profc.ssor TYNDAI.L, D.C.L. LL.D., will, on THURSDAY next. 
February 4, at 3 o'clock, begin a Course of Seven I-cclurcs “Un Subjects 
connected with Electricity." Subscription to this Course, One Guinea ; to 
nil the Courses in the Season, Two (Guineas. 

ROYAL SOCIETY of LITERATURE. 

By Order of the Council—The MEF.TING of February j will take 
place at 8 p m. instead of 4.15. Paper to be read, “ On the Classifica¬ 
tion of MSS., cliirfly in relation to the Classed Catalogue of the BritiAh 
Museum." By Walter d* Gray Hikch, Esq. 

4, St. Martin’s Place, W.C., 1875. W. S. W. VAUX, Secretary. 

UNIVERSITY COLLEGE, LONDON. 

ELECTRICITY AND MAGNETISM. 

Professor G. C, FOSTER, F.R.S., will begin a Course of about Fifty 
Lectureson ELECfRlCITY and MAGNEllSM on FRIDAY, February 
13 , at 4 pm., to be continued on succeeding Mondays, Wedne.sdays, an^ 
Friday.s, at the same hour. Fee for the Course. £$ 5s. 

Practical Instruction in the Methods of Elecirual and Magnetic Mea- 
lurenient is given in the Physical Laboratory of the College. 

For further information apply to the undersigned. 

JOHN ROBSOf^ B.A., Secretary to the Council. 

SUNDAY LECTURE SOCIETY.—LEG- 

hall, Laitghani Place, each SUNDAY 
AFTERNOON, at Four precisely. Sunday, Jan. 31 Hakky G. 
Skkiey, Esq., on “The Structure and Natural History of the Oyster 
and Its Allies ; a Problem in the Philosophy of Evolution."—-Members* 
Annual Subscription. £1, P.'iynicnt at the door—One Penny, Sixpence, 
and (reserved seats) One Shilling. 

NOTICE.—To SCIENCE TEACHe”rS and 

STUDENTS.—Apparatus to illustrate the Study of Cheinistiy and 
Physica (AcoiistifB, Light, Heat, Magnetbm, Klenricity, &c.) Orders 
eaceedifi,’ 40^. iil value delivered free to any Railway Station in Eng- 
v \ u Stamps—MOITERSHEAD & CO., Laboratory 

J^unashetv, 7, Exchange Street, Manchester. 

V 


GEOLOGY, PHYSICS, MATHEMATICS. 

— LECTURES and PRIVATE LESSONS in these subjects, by a 
WRANGLER and F.G S, who prepares for Examina>ion.*» and c^>rre- 
suonds with Pupils. Terras modet'atc.—Atidress M.A. Cantaii., 
Nature Office, Bedford Street, W.C. 

QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

The Term commenced TUESDAY^ January 19th. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both thcoretfcal 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S .; Dr. Rosco*. 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.K.S .; Dr. Voclcker, 
F.R.S, ; Dr. Williamson, F-R.S. 

^ C. WTLLMORE, Principal, 

EDUCATION at the SEASIDE.—Scien- 

tific TRAINING for BOYS.—BOYS who are intended for prof ssions 
in which h.ibits of Scientific Ob^c^vatiot1 are essential, are received as 
PUPILS by tbe Rev. H. N. GRIMLEY, M.A., at his house, Gwy. 
thoiidy, Alierystwyth. Private Laboratory. Instruction in modern 
European Languages. A resident Classical Tutor. Terms, ;^loo a 
year. 

PREPARATION for the Public Schools 

by an Oxford M.A. and First Clas.sman. Natural Science included iu 
the nrdin.>ry scheme of work.--Address J. L. Watson, Esq., Kichmond 
House, Worthing, Sussex. 

Reparation for matriculation 

«t Oxforil and CambridRe by the RECTOR of a COUNTRY PARISH. 
Graduate in Honours of Cambridge (Mathematical and Natural Science 
Tiipnsev).—Address Delta, care of Mes-srs. Macrnillan and Co., ay 
and 30, Bedford Street, Coveiit Garden, W C. 

The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention iA 
given to the study of Natural Sciences. —For further particuK'irs apply 
iiy letter to “Tripos," care of the Publisher of Nature, 09, Bcdiord 
Street, Strand, London, W.C. _____ 

WANTED, a SCIENCE MASTER for One 

Day a Week (('hemistry, Botany, and Mechanics). Must be able to 
teach Y(JUNG Pupils by bunging them in direct contact with 
TlllNtlS.—Address C. 11 . L. Withbrnokn, Caterham, Surrey^_ 

CHEMISTRY and PHYSICS.—An Asso- 

^ ciatc of the Royal School of Mines is open to an APPOIN'I'MENT — 
Address W. C N , care of the Piibii^lier of Natuuh, Bedford Street, 
COvfUt Garden, W.C. 


LONDON AND CHILWORTH, 

MESSRS. UNWIN BROTHERS, Printers 

and Stereotypers, arc prepared to undertake Two or Three Perfcflioals ; 
also High-i.l.'i.ss Bookwork in Ancient or Modern Style, with appt vpriate 
Ornamciir>. Having both Country and London Offices, special facili¬ 
ties can be offered. Estimates on apf>lication to t, a, and 3, Oxford 
Court (X09A, Cannon Street), £.C. 
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A LADY is desirous of meeting with a THE TELEGRAPHIC JOURNAL AND 


MORNING <»■ DAILY ENGAGEMENT. Aci^iiircmenti—thonnigh 
English (in all its branches), French, German, Italian, guod Music and 
Singing, Elements uf Natural Science. Comi^tciit to prepare Candi¬ 
dates for the Cambridge Senior Girls’ or Upper Local Examinatiobs.— 
Address Govurnb&s, care of Macaiillan and Co., 30, Bedford Street, 
Strand, W.C. 

. _ _ifc.___ ■ ■ . __ ...- 

A LADY of long experieiite wishes for a 

RE-ENGAGEMENT as GOVERNESS in a Gentlciiun's Fanuly. li 
capable of teaching the rinliments of Natural Science. First-rate Refer¬ 
ences. - Apply by letter (0 C H. M., care of the Editor of Na iuke, 
09, Bedford Strett, Strand, W.C. 

REQUIRED, a MATHEMATICAL and 

NATUKAT, SCIENCE MASTERSHIP in a good School, by a 
CAMHRIUGE HONOUR-MAN.—Address E Y.l)., care of the J’ub- 
Itehers of Nature, ag, Bcdfcrd Street, Strand, W.C. 

ORIGINAL SKETCHES fI^R SCRAP- 

BOOKS, ALBUMS, &c., in I’cn aiidMnk and Colour. Hc.uljngs and 
Initiaia fur aManuscripts Copying.—Addies,s R. 11 ., 54, Great Oimond 
Street, (Jucep's Square, W.C. 

GEOLOGY.—ELEMENTARY COLLEC- 

TTONS to ilhistr.ar the New Edition of “ 1 .yell's Students’ Element'? 
of Geology," and iaciliUte the inipoilam .study of this .science, (.an be 
hid at a, 5, lo, eo, 50, to 1,000 guineas. Also, .Single Specimens of 
w Rocks, Minerals, Fossils, and Recent Shells. Ocologifal Maps, IJain- 
mers. all the Kerenl l’ul»li(.alu>iis. ifec , of J TENNANT, Mineralo- 
gi.st to Her Maie'.ty, 149, Strand, T.^mdon. 

F'ractical Instniction is given in Geology and Mineralogy by Profe-ssor 
TENNANT, F.K.G S , at his lesukiiec, 149, Sf'aiid, W C. 

ENGINEERING APPOINTMENT 

wanted, by a (Tenilenian, age 31. H,is a good knowledge of 
Foreign Languages, and has liad coiisider,kbie experience in charge of 
work. Would aci as Exetutivc or Kc^ldeIJt Eiigmeei on woiks in pro- 
gicss here or abroad. Is a thorougli Mcchaiwcal Engineer.—Addiess 
KN(,iNhi.R, care of the Editor ol Nature, Bedford Street, Coveiii 
G.iidcn, W C. 

An OXFORD GRADUATE, in good Clas- 

Steal Honours, who possesses also a sound knowledge of French, (Jer- 
ni.iii, History Musii', and Elementary Mathematics, desires a NON- 
RE.SlDENT MASTERSHIP or TU J’ORSHIP —Address M.A., Miis 
Bac., care of Macimllaii and Co., 30, Bedford Street, Covent Garden. 

FOR SALE.—A Collection of Fossils from 

the Chalk of the SOUTH DOWNS, comprising nearly t,ioo SPECI¬ 
MENS, all well cleaned, and contained in 8 Glas.s-fronte(l Cases, measur¬ 
ing aj in. by 31; in. Price for the whole, 20 Guiiie<4S.—For particulars 
apjily to J. G. B., 166, High Sticet, Lewes, Su.sscx. 

ADVERTISER wishes to join in taking the 

Zoological Retard. Fiom Vol. VJ preferred. He requires Mollusc.i, 
&c.—Atldrcss C. P. G, j, Great Gc.)rge’s Street West, Cork. 

ROYAL COUNCIL OF EDUCATION— 

The Laboratory and Cla.ss-room5 of Bemer.s College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in C-lasses. Fees 
moderate. Analy.ses .ind investigations conducted.—Apply to Prof 
E. V. Gardner, F E.S., F.S.A., 44> Berners Street, W. 

CHEAP CHEMICAL APPARATUS.— 

GR'iAT REDUCTION in PRICE—Will ^ho^lIv be imblislicd al 
greatly reduced pr ces, the niO't comp'ete, the largest and cheajiest 
Catalogue of Apparatus ever offered to the public. LonsuJt the N EW 
EDI'J IUN of (iRlFFlN’S. * 

CHEMICAL HANDICRAFT; a Classified 

and Descriptive Catalogue of Chemical Appai.itus, with copious Ex¬ 
planatory Notc.s. By JOHN J GRIFFIN, F.C S. In demy 8vo, 
475* pages, illustrated by j,6oo Woodcuts. Price 4J. ; bound in cloib, 
postage, •jd. Second Edition marly ready. F.iiiirely revised, and con¬ 
taining many additional cuts and descriptions of modern apparatus 
The pi ices have been materially reduced in nearly all cases 

SCIENTIFIC APPARATUS for USE in 

SCHOOLS; a Catalogue of Jn.siruincfjls for the Pei forniam e of F.x- 
penmeiits to iliiisiiiite the following ScicnicsMei.h.'niics, Hydrosta- 
licSj Pneumatics,«Acoustics, Heat, Light, Electricity, Magnetism, Gal- 
Tunibin, Elcciro-magiictisrn, Geology, Mathematics, &t., corrected to 
date, pjle6f/. 7 ’lurd Ediu.m nearly ready. 

Teidp^ary Pnee Li.sl.>» can be had on application. Chemical Apparatus, 
;*l*ljFs‘cal Ajqiaratus, od.^ po%il-free, both quoting the reduced prices. 

’ J' J* GRli? FIN & SON.S, Chemical and Philosophical Instrument Makers, 
Gaittck Street, W.C, 


ELECTRICAL REVIEW, 

(Published on the ist and isih of each month, price 4r/.,or gs. per annump 
pjst free). 

Contains Verbatim Reports of Dr. GladstonkVs Christinas Lectures at 
the Ri.yal ]n*>uiiuion of Great Britain, on The Voltaic Battery." Lecture 
1.—The Cell and its Effects. Lecture XL—The Replacement of Metals. 

Now ready, Vol. L, gs. 61. ; Vol. II., lof. 6d. 

London: HENRY GILLMAN, Boy Court, Ludgate Hill, K.C. 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OP i6 PACKS QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

^ At Two Dollars and Tw'enty-fiye Cents per annum, or One Dollar and 
Seventy'live Cents paid striuly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General (Jhemistry .ipplied to 
Arts and M.iniihicttires ; Matter on Particular Fabncation.H, as Petroleum 
rsoups, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and iuletesting Scien¬ 
tific F.n-ls. 

Full .nid carefully-prepared Market Reviews and Prices ('uricni of Drugs 
and Chriuicals of every description are given m each number for New 
Vurk, Bosiun, and Philadelphia, with Tables of Imports. 

Eighth volume, commenced with January number. 
DEXTER & CO., PUBl.ISHERS, 

17, Spruce .Street, New York : 48, Hanover Street, Boston ; and 149, South 
4th Street, Philadelphia, P.i.. II S.A. 

W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Ey Apf ointment to the Ro^al Institution of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W. 

ANU 

199 , BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 

NOTICE OF REMOVAL.—Mr. JAMES 

T\ GREGORY, Mineralogist and Gcrtlogisi, HAS N^)W RE.MOVKD 
to his injwly-huiit Promises, 88, CllARLOl I’K STRKE'r, H'J’ZKOY 
SQUARE, W., fiom 15, RLi*>sell Stioet, Covent (i.irdrii ; wlicrc .‘speci¬ 
mens, Collections, Cabinets, Hammers, vie., <.an be obtained as usual. 

SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of Fo'.siN, Rocks, and Minerals cspeci.illy selected for 
rcviching purposes FOSSILS, 150 Species, 30J. ; 2150 diilo, ^^3; 350 
ditto, to MINERALS :inil KOCK.S, loo Examples, 255. ; 

200 dilto, loi. to ms ; 300 ditto, ^^4 icu to £0; 4U0 ditto, £6 
to ^8: 500 ditto, /,8 8r. loj^io loA. Similar t ullectioiis in Malio,.any 
Cabinet., 200 Ex.iinples, ;^4 ditto, £7 v>s. ; 400, £12 i?j., or 

in Stamed Pine, at £s 101 , £6 6.(., and j6io ioj. RECENT S 11 ELLS« 
joo Genera, £i is. ; 200 Genera, £'s ss. 

ALFRED BELL, 5, Grafton Street, Fit/roy Square, London. 

HORATIO YEATES, 

OPTICAL AND PHILOSOPHICAL INSTRUMENT 
MAKER, 

33, Z/JVG ST., COVfNT GARDEN, W.C 

HAIR COLOUR WASH—By damping the 

hair or wdiibkers with this beautifully perfumed Wa.sh, in 24 hours the 
hail becomts its original colour, and retn.un<i so by an occasional using. 
, lof. (hi., sent for P.G order.- ALEX. ROSS, 248, High ilolboru, Lou¬ 
don ; and all CheinLsts. 

NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of wineb the member consists, that an ill-formed nose is quickly .shaped 
to perfection. Anyone can use them, and without gain. Price tof. 6d.p 
gent carriage-free for P.O. order.—ALEX. ROSS|a48, High Holborn, 
Loudou. Pamphlet gcut for two stamps. r f 
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“That excellent periodical Thk Carwen.”—P rofessor Owen, 


THE GARDEN: A Weekly Illustrated 

Journal of Gardening in all its Branches. Founded and Conducted by 
W. ROBINSON, F.L.S., Author of “Alpine Flowers for FlngUsh 
Gardens/' &c. 

“Mr. Robinson’s valuable and elegant weekly/'— R^vtauff 
Aug. loth, 1872. 


The following arc some of the subjects regularly treated of In its pages 


Tlie Flower Garden. 
L.aiidsc:ipe Gardening. 

The Fruit Garden. 

Garden Siruclures. 

Rooin‘and Window Gardens. 
Notes and Qucstioiis. 

Market Gardening. 

Trees and Ibhrubs. 


Hardy Flowers. 

J own Gardens. 

The Conservatory. 

Fublic Gardens, 

1 he Gieenhousc and Stove. 
'J'he Household 
Tlic Wild Garden. 

The Kiiclieii Garden. 


Professor Apa Okay says : “ It seems adinii-.dily adapted to the wuikts and 
tastes of gentlemen who arc intcicsted 111 rural aifair.s. By such we hear it 
highly spoken ol ; .uid we think wc <l(j a favour to those ot that class who 
know it not ns yet, by calling attention to it.” 


“ THFl GARDEN ” may be obtained through all Newsage-nts and at ibc 
Railw.iy Booksinlls, at 4f^, per Copy. It may al.so be had direct Irom the 
Ofhee at SJ. for a Quarter, gs. gr/. for a Half-year, and igr M. for a Vear, 
pay.ihle in advance. S])ccin;cu Copies (post-lrcc), 4i</. Volumes I2.r. cacli, 
except Vol. 1 ., wdiuli is u. 


C)iricc—37, Southampton Street, Covent Garden, W.C. 


THE ZOOLOGIST.: 

A MONTHLY JOURNAL Of' NATURAL HISTORY, 
Conducted by EinvAKD Newman, F.L.S, F.Z.S. &c. 

cstablisbed in 1843 to record and preseive obscrvatlous 
on subjects similar to those treated ot m \Vlulc’.s “ Natural Hisioiy ot Scl- 
boine,"' and the success which has attended it is surticient proof llial lis plan 
i.'i acceptable to “ ouL-of-iloor naturalists tliosc wlio delight in obsei vntg 
the uiaiinciSj habiis, the piivaie lives, tbc niigialtoiis, movements, nests, 
young and lood ol anin>.il.s. it cont.iins oiigiiiAl papeis and rccoids of lacLs 
relaluig to Qii.idMipeOs, Birils, Rcpidcs, hislies, and Insects, togcilici with 
notices of leccni winks on Cveiy bi.incli of Natural History. The editor 
has been assisted by more than two bundled of our very bc.M zoologist'-,. 

Published on the First of every Month. 

FKiCE ONE SHILLING. 

Loudon: JOHN VAN VOORST, 1. Paternoster Row. 


THE BEST FARMERS* NEWSPAPER, 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John AnGaRNOuf Clarke, Secretary to Ute Central Chaxnbor ol 
Agiicuilurc, 

Devotes special attention to the drscussions and proceedings of the Cham* 
bers of AgncuUure of Great Britain (wliich now number upwards of 
18,ooo uicmbcc^), besides Riving original papers on practic.d farming, 
and a ma.s.sof miclligencc of p.uticuiar value to the agnculturi.st. 

I'he Loiulou Corn, Seed, Hop, Cattle, and other Maiketsof Monday 
aic specially reported m this Journal, which is despatched the same 
evening so :cs to insure delivery to country subscribers by the first post 
on luc.sday inuriiiiig. Price 31/,, or prepaid, 15^. a year post free. 


GEOGRAPHICAL WORKS BY WILLIAM HUGHES. F.R.G.S. 

In fcap. Rvo, wit!) Six Coloured Maps, pi ice js. Gif. 

A MANUAL’of GEOGRAPHY, PHYSI¬ 
CAL. INUUSTRIAL, and POLITICAL. For the use of Sl1ioo1» 
.'ind Colleges. Ncu Edition, revised throughout up to the present dale. 
By W. HUGHES, F.F G.S., Professor of Geography 111 King's Cull, 
and ill Queen's CoH., I.oudon. 

Or ill \ Part T —Europe, price 3J. 6//., cloth. 

2 I'aris. J Part II.— Asi.i, Africa, America, and Australm, 4f. 

The GEOGRAPHY of BRITISH HISTORY. New Ediuon, revised 
and I ondensed, with 3 Maps, price 5.?. 

TEXT-BOOK of BRl'n.SM GEOCiRAPHV, piioe js. Cuf. 

A MANU-Mrof BRITISH (iEOGRAPHY, piice 'av 
P ilV.SICAL GEOGRAPHY for BEGINNERS, price is. 

'I'hc CHILD’S FIRST GEOGRAPHY, price of/. 
TheGEOGRAPHYof thr BRITISH EM PI RE. price rx/. 

GENERAL GEOGRAPHY for BEGINNERS, piicc i,,/. 
(jUKSriONS onGENEK.^L GEOGRAPHY, price 9d. 

I.ondon: I.ONGMANS & CO. 


GANOT'S TWO WORKS on NATURAL 

PIIIT.OSOPIIV, tr.uisl.ilod and edited with the Author’s sanelion hv 
E. A’ikinson, Pli.D. F.C.S , PiolC‘>sor of Kxpciimental Science, .Slaft 
I 'ollcge;— 

ELEMENTARY TREATISE on PHY- 

SICS, Expelinicntul ;uid Applied, for Colleges and Schools. JVansI.'ilcd 
from G.anoi's “ Elements di' Physique.” .Sixth Kdiuon, with 4 Plates 
and 746 Woodcuts. I'osL 8vo, piicc i5«. 

'J'liis tic.itisc is loo well known and apprrriatcd to require any special 
notirc beyund the fart th.iL the present edition h.is icceivod niinicrous addi¬ 
tions, hotli in the w.iy i»f IriterpiesN and illu.st).ilions Those parts iclerniig 
to physiologic:d electnciiy have been revised, and in.a great measure 
rewritten, by Dr Maitin, of Cbust'.s College, C.iinbiiuge Altugcthcr, llie 
sixth edition of Ganol’s ‘Pliysics’ is in every WMy an e\rcPenl book lor 
students of physical si ience.”— Lamt't. 

NATURAL PHILOSOPHY for GENE¬ 
RAL RUADF.RS ami YOUNG RF-RSONS. Ti.'uisl..ted .aiul tilitcd 
from tlANOTS " Cours de Physique with 440 Woodcuts. Crown 8vo, 
l>ricc 7Jf. GtA 

“’riiLs is :i good text-book of physics for the middle and upper classes of 
boys' and gills' schools, embracing a familiar .iccoinit ofphysic.il phenomena 
.ami Ians fill the gem-r.il reader. 'Ilie subjects are I lie properties of matter, 
liydro.sUlics, pneunialiLS, acoustics, heat, light, iragnelisni, and c’cctmity ; 
,iiid tbc licatmcnt is entirely freo fioni iTi.ilhtMnatic.il loriimla?. 'ihc cngr.iv 
iiigs of the insliiuiicms anti of llie exjicnmenis dctailerl an* good and sug¬ 
gestive, and calcuhiled In bn of assisUiiiee not only to tbc ir.irncr but to ibc 
Icai her.”—N A 11’ i:K. 

London: LONGMANS,GREEN, & CO., Paternoster Row. 


Now rc.ndy, Vol I. hi Svo, with M.ips, price 25^. (to be completed in Five 
Volumes) 

The NATIVE RACES of the PACIFIC 

STA'l'ES of NOR'I’H AMERUiA : comprising tbc M.tnners and Cus- 
tf)ins of the Wild Tribes ; the Civilised Natives of Mexico and Central 
Ainciju’i ; the Mythology and Languages of both Satage and Civilised 
Nations; Antiquities and Architectural Ruins ; and Aboriginal History 
and Migrations. P.y HUBERT HOWE BANCROF'P. 

London : LONGMANS & CO. 

THE LATE SIR HENRY HOLLAND, BART. 

Now leady, in One Volume, 8vo, price 14^. 

FRAGMENTARY PAPERS on SCIENCE 

and other .'Subjects. By the laic Sir HENRY HOLLAND, Bart. 
Edited by Ins ^on, the Rev. Fra.ncis J. Holland. 

London ; LONGMANS & CO. 


Published by W'. PICKERING, ei, Arundel Street, Strand, W.C. 


/THE LINGUIST, 

/ AND 

KDUCATIONAR REVIEW: 

A PLEAvSANT MONTHLY PE:R 10 D 1 CAL (commcnciug 
ibt July, 1S74), on the Languages, Antiquities, Scenery, Races, 
Creed.s and Legends of all Countries ; containing also cojrious 
Reviews of New I’ublications—Biitish and Foreign—Transla'i 
tions in Prose and Verse, and thoroughly pracHtul Lessons in 
Kuropean and Oriental Languages. Twenty-four qiu rto pages. 
I'ricc Sixpence. Obtainable through all Booksellers and News¬ 
vendors 111 the United Kingdom, or direct from the Publishers, 
post-free, Sevenpcnce. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, io6, and 107, Fleet Street, P:.C.; liod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C, 


NEW WORK BY DR. MATTHEWS DUNCAN. 

Jii!*t published, iu One Vol. crown 8 vo, price lor. 6 r/. 

CONTRIBUTIONS to the MECHANISM 

of NATURAL and MORBID PARTURITION, iiicliidim; tJiat of 
Pl.iccula ]*i.T;via. With an Appendix. By J. MATTHEWS DUNCAN, 
Pre'.idciit of the Obstelucal Society. 

Ediiibinsli: A. & C. BLACK. London: LONGMANS & CO. 

SUPERNATURAL RELIGION. 

J’hc Noncouformht of WEDNESDAY last, January ay, gives, In 
A SUPPLEMENT OF TWELVE PAGES, 

A Paper by the Rev. John KjfNWHDv, D.D. M.A., Professor of Apologetic 
Tlieology iu Now Collci^c, being an Exaniitiatlon into the Philosophical 
Principles .and IlistoriLal Aigumcnts of the lately published wfcrk .on 
'• Snpern.Uural Religion/' 

Price Fivcpencc ; or by post, Fivbpcnce Halfpenny, 

\i. K. WILLCOX, 18, Bouverie Street, Fleet Street, E.C 
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THE FIRST VOLUME 


OF TTIE 


ENCYCLOPEDIA BRITANNICA 


• NINTH EDITION. 


IS NOW READY. 
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THURSDAY, JANUARY 28, 1875 


the MARCJIIS OF SALISJWRY ON 
SCIENTIFIC EDUCATION 

^T"'HE scientific world is much indebted to the Marquis 
JL of Salisbury for the clear and powerful speech on 
the value of scientific education which he delivered in 
Manchester on Friday last. Tt is a satisfactory sign of 
the times when a statesman of his position and intel¬ 
lectual standing acknowledges the claims of science to a 
place in the higher education of the country equal to that 
of the older studies. Whilst adverting to the great 
strides which had been made respecting the elementary 
education of the country, Lord Salisbury does not forget 
that the true key to the education of the lower classes is 
a love of knowledge on the part of the classes that are 
above them A and he goes on to point out that in the dis¬ 
trict in which he was speaking, the secondary, and espe¬ 
cially adult education, was ^\ell provided for. He passed 
a well-deserved encomium on the Owens College. Al¬ 
though the general instruction of the adult population by 
means of evening classes does not form the prinmry work 
of a College such as Ow’cns, yet, placed as it is in the 
midst of a dense and busy population, it has found that 
there is much good work to be done in this direction. 

In this service there can be no rivalry between Owens 
College and other institutions of a similar character ; 
each has its own sphere, and, indeed, the truth is that 
if in large cities evening classes arc to be of essential 
service, they must not be confined to one institution. I'or 
not only must the focus of instruction be near the men who 
are wearied with a hard day^s w^ork, but a different style 
of tuition Aaturally grows up in the various centres ; one 
may, by natural selection, adopt one branch, and another 
another. Such a course is indeed the hciilthy develop¬ 
ment of a living organism which suits its grow'th to the 
cfjnditions of its environment; and whilst it strengthens 
itself by so doing, it affords at the same time grateful 
sustenance and solace to those dwelling under its shadow. 
One of the great problems of the age, upon the successful 
solution of which much of our social and material pros- 
l)erity depends, is indicated by the Marquis when he 
tells us that the truths of science should permeate the 
whole mass of the people. Evening classes such as we 
have referred to form one of the modes by which this 
may be accomplished. Another means of awakening 
the scientific interest of the people is by a widespread 
scries of thoroughly trustworthy popular science lectures. 
Manchester has for some years taken a prominent posi¬ 
tion in this latter respect, and lias been followed in this 
direction by llic Gilchrist Trustees, who have established 
similar courses in the metropolis; whilst Liverpool, 
Glasgow, and other towns have recently determined to 
follow the same lead. The main object of such lectures' 
is to interest more than to instruct, and we require, be¬ 
sides them, the general establishment of regular classes 
in which the subjects are thoroughly taught. Such 
classes arc indeed established throughout the length and 
breadth of the country, thanks to the operations of the 
South Kensington Staff; and it is difficult to over-estimate 
the value of the scientific haul which year by year this 
VoL. XI.—No. 274 


241 


network thrown from the metropolis gathers up. From 
the satisfactory an A rapid growth of this system of 
science teaching, the time must necessarily arrive when 
the central agency should not be confined to the metro¬ 
polis alone, but should be supplemented by local centres, 
each of which would probably be more conversant with 
the special wants of its district than the metropolitan 
institution could possibly be. 

Good as all such evening and adult science instruction 
may be, its prosperity must depend on the existence and 
healthy growth of a higher class of leaching, such as 
that afforded by the vaiious universities and colleges 
throughout the country. It is their problem to teach the 
teachers, and it is in the carrying out of this great task 
that Governmental assistance is imperatively required. 
r>y this assistance, however, we do not mean that insti¬ 
tutions arc to be at once artificially created ; such a thing 
is just as impossible as to bring a full-grown man into the 
world at once, without his passing through all the stages 
of childhood. Each higher school will naturally select, 
if properly fostered, its own special direction of develop¬ 
ment, and it is absurd to suggest any operation by which 
such a natural growth should be cut down, like a I hitch 
garden, in order to improve its form. 

We have left untouched the question of the endowment 
of research ; but it is obvious that to endow the unrcmii- 
ncralive manufacture of knowledge is more important 
than to endow teaching which is always more or less 
remunerative. 


SOUTJI AMERICAN 'TRAVEL 
Travels in South Amcricay from the Pacific Ocean to the 
Atlantic Ocean. By Paul ]\Iarcoy. Illustrated by 525 
engravings and ten maps. Two vols. (London : Blackic 
and Son, 1875.) 

The Amazon and Madeira Rivers : Sketches and Desi rip- 
ho ns from the Note-hook of an Explorer, By Fran/ 
Keller, Engineer. With sixty-eight illustrations on 
wood. (London : Chapman and Hall, 1874.) 

Two Years in PerUy with Exploration of its Antiquities. 
By T. J. Hutchinson, M.A.I, With map and nnincrous 
illustrations. Two vols. (London : Sampson Low, 1873.) 
E notice these three works together, because to 
a considerable extent the first-mentioned em¬ 
braces the ground gone over by the other two. Like 
Mr. Hutchinson, M. Marcoy devotes considerable spare 
to the prehistoric antiquities and native populations of 
I'cru, and, like Mr. Keller, the French traveller has much 
to say on the hydrography of the Amazon, on its fauna 
and flora, and on some of the numerous tribes that people 
the region contained within its vast basin. Of the 
three writers, A 1 . Marcoy alone can be called a profes¬ 
sional traveller,—at least, he apj^cais as such in the 
present narrative ,* while Messrs. Keller and Hutchinson 
only took advantage of their vocation calling them to 
South America, to investigate what interested them in the 
particular regions which they visited. It is very gratifying 
to find men who do not profess to devote their lives tq the 
advancement of scientific knowledge, so willing and com¬ 
petent as this engineer and this consul are to add to its 
sum. The number of such unprofessional—if we may so 
call them—advancers of scientific knowledge has in recent 
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years been gradually increasing ; and we hope that with 
improved systems of education, botfi in Europe and in 
America, systems in which a training in science will have 
a prominent place,-such scientific volpnteers will become 
more and more numerous. Considering the large number 
of ^Englishmen alone who occupy positions in our own 
colonies and other foreign countries, in the midst of 
districts of which we have very little accurate knowledge, 
what a rich harvest might be expected if only one half 
of them had the scientific training to be ebtained at a 
German Fealschvlc / 

The dates of publication of the three works at the head 
of this article arc somewhat misleading; the order in 
time of the respective travels is indicated by the sequence 
of the titles. 


[ 7 an. 28, 1875 


M, Marcoy’s narrative is in some respects a puzzling • 
one. It may be said, so far as his o\3in journey is con- 
cerned, that there is not a single date in the whole book. 
Whether this be the authoi-’s fault, or that of the pub¬ 
lishers of this translation of his work, we do not know ; 
but we deem it rather a serious one if the wwk is 
put forth .ns the genuine narrative of a traveller 
who wishes to be regarded as a trustworthy observer 
and recorder of phenomena, many of which may alter 
in the course of a very few years. M. Marcoy's ob¬ 
servations as to the condition of the prehistoric remains 
of Peru, of the condition of the peoples, both dominant 
and native, with whom he came in contact, of the ^ 
state of rivers, of the fauna and even of the flora, 
wull be deprived of no small amount of their value 



Fig. t.— liark Canoe of Wild Indians (Arams and Caripunas).—KcHcr. 


there is any doubt as to the dale at which they w'ere 
made. From internal evidence w^e conclude that the 
journey from Islay to Para was made during the twelve 
months following July either of 1847 11^48; and wc 

learn from Si. Martin’s recently published “History of 
Geography” that M. Marcoy was in the country about 
that time. But the work is thoroughly French from 
beginning to end, from the theatrical pose and costume 
of the author’s portrait in the frontispiece to the final 
*‘Vale.” Wc certainly believe that M. Marcoy made 
the journey across the South American continent about 
the year 3848, and that the work before us contains a 
narrative of what he heard and saw ; but the author 
evidently studies effect so much, both in his illustra- 
tiorft; and bis style of writing, that one is apt to have 
a feeling that not unfrequently strict accuracy has 
been sacrificed, and that the author has given way 
to the very French failing of a love of exaggeration. 


This, we think, is particularly seen in the author’s account 
of the French scientific expedition, in the company ot 
which he performed part of his journey. His portrait of 
the “Coin:', dc la Blanche-Epine,” as he calls the leader 
of the expedition, is evidently a caricature, and we fear 
the same may be said of several other portraits in the book; 
and whenever he refers^to the Count—and he does so 
ad naitseaffi-- it is invariably with so much bitterness, that 
one is apt to think the Count had snubbed the somewhat 
Bohemian but evidently sensitive traveller. 

. But that the narrative has been revised within the last few 
years, is evident from several passages. He refers to occur¬ 
rences which took place in 1866 ; and while sailing down 
the Amazon he discusses the value of observations which 
must have been made years after his journey. Throughout 
the work the personal narrative is frequently so mixed up 
with infoVmalion obtained by the author cither at other 
times—for he was many years in South America—or at 
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second hand, that it is often difficult to know where to 
draw the line; and thus one who is simply in search of a 
trustworthy narrative of observed facts is apt sometimes 
to feel insecure. 

Moreover, we find from M. St. Martin’s woik^ that 
Marcoy ” is really a pseudonym, the author’s real name 
being Saint-Cricq. Why a veracious traveller should write 
under a pseudonym it is difficult to see ; fancy Wallace, 
or Bates, or Livingstone, or Baker, or Payer, or Meyer 
doing so. ^ Did “ Paul Marcoy ” fear the vengeance of the 
'‘Count de la Blanche-Epine?” That M, Marcoy in¬ 
tends his narrative to be taken au sMeux is evident 
throughout, from his elaborate and really valuable disser¬ 
tations on the antiquities and original populations of 
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Peru, their sources and migrations, followed up by similar 
dissertations or» the various groups of tribes lie passed 
through, his minute and careful geographical descriptions, 
especially in connection with the Amazonian river-sys¬ 
tem, and the many details he gives concerning the fauna 
and flora of the extensive region which he traversed, 
Wc hope the publishers in the next edition will at least, if 
they can, give the exact date of M. Marcoy’s journey; let 
them be assured that, instead of detracting from, it will 
add to the value of the work, even though with regard to 
Peru and the Amazon there have been later explorers. 

Notwithstanding these blemishes, the work must be 
regarded as, on the whole, a trustworthy narrative, con¬ 
taining a great deal of valuable information, especially on 
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the tribes with which the traveller came in contact on 
the river Ucayali and its tributaries, and on the natural 
history of the regions he travelled through. 

M, Marcoy’s point of departure was the port of Islay, 
nearly under the i7lh degree of south latitude. He tells 
us that his journey was undertaken as the result of a 
wager with the captain of an English vessel, that.he 
would reach Para, in Brazil, by crossing the continent, 
as soon as the captain would sail to the sumc place 
round Cape Horn. *As might be expected, he lost 
his wager. Still, considering, or because of, his simple 
equipment, and taking into consideration the frequent 
long stays he made at various places on his route, 


his journey, performed in a year and fourteen days, must 
be regarded as a wonderful feat. At the same time he 
managed to see a great deal that is worth recording. He 
went by Arequipa, the north end of Lake Titicaca, Acopia, 
Cuzco, to Echarati, on the Rio Quillabamba Sta. Ana, as 
he calls the river marked Urubamba in most maps, even 
in that of Barrera (1871) prefixed to Mr. Hutchinson’s 
work. M. Marcoy is extremely particular about the 
courses and names of his rivers, and, as we have said 
frequently enters into long dissertations on the fubject, 
giving minute details with much confidence. He is par¬ 
ticularly confident as to the courses and names of the 
numerous rivers that unite to form the Ucayali. Near 
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Ecliarati, he embarked in a canoe on the Quillabamba or 
Urubamba, and sailing down this river ai|d its continua¬ 
tion, the Ucayali, reached Nauta, opposite the mouth of the 
latter, on the Amazon ; getting a boat at Nauta, Marcoy 
sailed down the Amazon to Barra, at the* mouth of the 
Rio Negro, completing his journey from that point to 
Para in a sloop. 

The first part of his journey after leaving Islay is dreary 
enough, over desert pampas and barren mountain regions, 
and the weary iteration of the trivial incidents in each 
day’s journey becomes in the end positively tedious. In con¬ 
nection with Cuzco, the author gives considerable details 
concerning Peruvian antiquities, some of the remains of 
which he appears to have carefully and minutely studied, 
and of which he gives some valuable illustrations—sculp¬ 
ture, statuary, fortifications, pottery; and lastly, what pro¬ 
fesses to be a scries of the thirteen Incas and their wives 
from Manco Capac downwards, who reigned over Peru 
from the foundation of Cuzco to the Spanish Conquest. 
They are beautifully executed, but we fear their historical 
value won’t count for much. M. Marcoy has a very 
complete theory as to the peopling of America by the 
ancestors of the native races who at present inhabit 
America. lie recognises two different types as including 
Clearly all the peoples both of North and South America— 
the Mongolo-American type and the Irano-Aryan type, of 
which the former, the colonising or swarming element, as 
he calls it, is by far the more numerous. Both races, he 
seems to believe, entered America from Asia at a very 
remote period, probably by Behring Strait, which at the 
lime of the migration he appears to think was bridged 
over by an isthmus. He endeavours to connect the 
Irano-Aryan type at least with the ancient civilisation 
of India and Egypt, with modifications and additions 
acquired by the migrants from the various peoples with 
whom they came into contact in their progress north¬ 
eastwards through Asia. The Quichuas, Aymaras, 
Antis, and Chontaquiros, tribes of Peru, he con¬ 
nects with this civilising element, as he calls it, to 
which he apparently attributes most of the wonder¬ 
ful monuments that now remain. That there arc two 
distinct types among the native inhabitants of Peru 
the latest and most trustworthy researches seem to prove, 
as also that there has been more than one immigration 
from Asia, but that right across the Pacific, and not by 
Behring Strait; but that the Incas were the authors of 
the wonderful works of which so many remains still exist, 
seems in the highest degree doubtful. We fear the 
theories of M. Marcoy on this point will be considered 
rather wild by the scientific investigator, who wc daresay 
will prefer the sober hypotheses of Mr. Hutchinson, based 
as they are on a broad basis of facts. But more of this 
when wc come to the work of the latter. 

M. Marcoy gives many interesting details concerning 
the social life of the various cities and towns of Peru 
through which he passed on his way to Echarnti. The 
picture presented is on the whole a sad one, and we 
should hope that since he made his journey there has 
been a great reformation, and that since railways and 
jUiamers have brought the people more into contact with 
Ihe busy world of Europe and North America, industry, 
morality, and education have attained a higher platform. 
The real interest of M. Marcoy’s journey begins when 


he launches on the river Quillabamba, probably the 
most tortuous river in the world, and so studded with 
rapids that navigation, except in canoes, is utterly im¬ 
practicable. M. Marcoy gives much scattered infor¬ 
mation, helped considerably by the artistic illustrations, 
of the vegetation on the banks of this and the other rivers 
down which he passed. The traveller was nothing 
if not an artist; and the work before us, in the eyes 
of most readers, will derive half its value from the beauti¬ 
fully executed and graphic illustrations, which enable one 
to realise the scenes through which the author passed, 
better than any amount of description. So his sketches 
of the native Indians give one a good idea of the different 
types met with along his route. Most of these, we should 
think, are portraits, and some allowance, no doubt, must 
be made for the author’s tendency to artistic exaggeration. 
Some of these portraits, as well as some of the sketches 
illustrating the social life and habits of the natives, we 
recognise as having been used (without acknowledgment) 
in a recent popular work on anthropology. This suggests 
the idea that the publication, so far as scientific purposes 
are concerned, is rather late ; we should think it likely 
that whatever the work contains of value bearing on the 
ethnology, geography, and natural history of the Amazo¬ 
nian region, has already found its place in those sciences 
through the French edition. 

Although the author enumerates many tribes to be 
met with on the Ucayali and its tributary rivers, the 
members of these tribes at the lime he visited were 
very few, and the region through which he passed on 
his way to the Amazon appeared to be but thinly 
inhabited, notwithstanding the abundance of food, 
both vegetable and animal. Indeed, the native 
races of South America, like those of North America, 
seem to be dying out before tlie advance of the 
white man, though not so rapidly, for the •simple 
reason that the spread of the white man over the 
southern continent is much more slow, and the whites 
themselves seem to be nearly as lazy as the Indians. 
Perhaps the fostering care of the Jesuit missionaries may 
also have helped somewhat in preventing the rapid ex¬ 
tinction of the Indian tribes. These missionaries have 
been at work more or less ever since the Spanish conquest 
of Peru, and the converts ” may be counted by thou¬ 
sands, though M. Marcoy thinks, and he is not singular 
in the opinion, that the missionaries have succeeded only 
In producing a degraded type of Indian, differing from 
his heathen brother simply in having lost his indepen¬ 
dent spirit. M. Marcoy appears to be thoroughly ac- 
quaiiaed with the history of the Jesuit missions in Peru, 
and one of the most pleasant episodes in his work is 
the account of his long stay at a mission station on the 
Sarayacu, a tributary of the •Ucayali. 

The tribes whom the author names as inhabiting the 
banks of the Ucayali and Quillabamba are the Quichuas, 
the Antis, the Chontaquiros, the Conibos, the Sipibos, 
and the Schetibos. Of these, only the first three, along 
with the Aymaras, and two or three tribes scattered 
through the valleys of Bolivia, kloes he recognise as 
representing his “ Irano-Aryan ” race. Most of the 
other tribes he believes represents his Mongol or Tatar 
race, the colonising element; while the Carib, Tupi 
Guarani, and other races, are in his opinion only various 
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genera derived from the above-named mother families. 
We doubt whether this sweeping and easy way of grouping"" 
the American native races will stand the test of rigid 
ethnologic investigation ; wc suspect it will require much 
wider data than M. Marcoy had at his command to 
settle the question satisfactorily. The facts he gives, 
however, concerning the various tribes with which he 
came in contact, appear to us to be of considerable 
value. His descriptions of the peoples, the manners 
and cxxsXomSy physiqtiCy traditions, movements, religious 
beliefs, vocabularies, &c., arc all contributions to science, 
which the discriminating ethnologist will no doubt know 
how to make use of. 

With regard to what must be considered as the proper 
source of the Amazon, M. Marcoy agrees so far witli Mr. 
Squier, one of the latest w'riters on the subject, or rather 
with l^r. Santiago Tavara, of the Peruvian Hydrographic 
Commission, that it is not the Marahon. Dr. Favara 
decided that as the Ucayali has greater volume and length 
than the Maranon, the former must be regarded as the 
Rio iMadre del Amazonas. M. Marcoy had long before 
this concluded that as the Apurimac, a principal tribu¬ 
tary of the Ucayali, is seventy-five miles longer than the 
Quillabamba or Urubaiiiba, the upper part of the Ucayali, 
the former ought to be regarded as the real source of the 
Amazon. Several attempts have in recent years been 
made to discover if any of the many upper tributaries 
on the right bank of the Amazon could be made available 
for navigation by steamers, but, so far as we have learnt, 
with disappointing results, so that it is doubtful if any of 
these immense tributaries can ever be used as pathways 
for commerce. 

During his slow progress down the Amazon, M. Marcoy 
frequently halted on its banks, visiting the mission sta¬ 
tions, the lialf-civilised settlements of Rrazilians and half- 
breeds, and the villages of the Indians. 11 c also explored 
the mouths of some of the rivers flowing into the Amazon, 
and some of those curious natural canals which unite the 
main stream with many of its tributaries a considerable 
distance above the latteris embouchure. It is well known 
that the waters of some of the Amazonian tributaries, as 
the Rio Negro, are of a very dark colour, resembling 
coffee. Wc do not know that this has yet been satisfac¬ 
torily accounted for; it can hardly, it would seem, be 
owing to the nature of the ground over which the rivers 
flow, as this is of very diverse kinds. M. Marcoy declares 
that when this water is looked at through a transparent 
vessel, it is perfectly limpid and colourless; only in cases 
where the current was slow or imperceptible, it had a 
brown tint. Animals of all kinds abound in and around 
these curious waters. 

M. Marcoy made a careful exploration of the delta of 
the Purus, a large tributi<l*y on the right bank of tlie 
Amazon, by which he ascertained that the river has 
only one embouchure^ the other openings being really 
only natural canals. M. Marcoy’s knowledge of the 
hydrography of the south side of the Amazon seems to 
be clear and accurate, and is certainly extensive, and his 
frequent dissertations on the subject are worthy the 
attention of geographers, if they have not already gained 
it. One of the most valuable features of his work is the 
set of splendid maps which are prefixed, showing in 
minute detail the topography of his route. 


We must leave M. Marcoy to find his way to Para, and 
accompany Mi^ Keller in his journey up the Madeira. 
While we certainly think that in regard to the points to 
which we have referred the value of M. Marcoy s work is 
capable of being enhanced, still 6n the whole it must be 
regarded as deserving to occupy an honourable place 
among works of travel. It is essentially a popular woik, 
and wc hope it may have an extensive sale and many 
readers, as it contains a vast amount of really valu¬ 
able information concerning the geography, topography, 
natural history, and ethnology of Peru and the Upper 
Amazon. Messrs. Blackic have done well in publishing 
ail English translation, which has been remarkably well 
done by Mr. Rich. 

{To be co?itinned.) 


MOGGRIDGE^S ‘^HARVESTING ANTS ANJ) 
TRAPA)OC)R SPIDERS ” 

Supplement lo Harvesting An/s and Trap-door SpuLrs. 
By J. Traherne Moggridge, F.L.S., F./.S. With specific 
descriptions of the Spiders, by the Rev. O. Pickard- 
Cambridge. (Reeve and Co., 1874.) 

R. MOGGRIDUE’S original work was reviewed in 
Nature, vol. vii. p. 337, and we have already g. 
mass of additional matter, paged continuously so as to 
form one volume when bound up with the first part. 
Only twenty pages are here devoted to the ants, yet wc 
find several observations of great interest to the philo¬ 
sophic entomologist. Tlius, the actions of lizards and 
tiger-beetles in attacking the ants were closely observed. 
The lizards only cat the winged males and females, but 
show great fear of the workers, always keeping out of 
their way; and the workers protect the winged ants by 
surrounding and swarming over them, so that the lizards 
can only occasionally dash at an outlying straggler. The 
Tiger-licetlc {Cicindcla) devours the workers, but only 
attacks them with great precaution, keeping out of the 
way of the main body and seizing stragglers by a 
bite just behind the neck. If it fails to seize them 
in this exact spot it leaves go again, evidently knowing 
that if the ant’s jaws once close on any part of its legs or 
antennae they will never leave go, even after death. 
These observations apply to the two species of South 
European Harvesting Ants,yf//rt structor and A^ barhaiui^ 
and they furnish a clue to the use and purport of the 
large bodies of workers, which act as guards to the males 
ixxid females. They also explain the use of the spines, 
hooks, and bristles with which so many of the weaker 
forms of ants are armed, as well as the occurrence of a 
proportion of soldiers—large-headed workers whose only 
function is to attack and drive away certain specially 
dangerous enemies. Some of these large-headed workers 
are essentially a huge pair of jaws with just enough body 
to carry them about, and whose sole object in life is to 
fasten on some special enemy and sacrifice themselves 
for the good of the community. The most important 
problem remaining for solution in connection with these 
harvesting ants is, how they contrive to keep the seeds 
in their granaries from germinating. Mr. Moggsridge has 
proved that formic acid or its vapour has no influence, 
that the presence of the ants is necessary to prevent ger¬ 
mination, but that their presence alone does not prevent 
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it. Is it not probable that the whole secret consists in 
the ants continually usin^ for food thoie seeds which 
begin to germinate, and that there always remain many 
seeds whose germination is delayed ? 

The remainder of the \olume is devoted to Trap-door 
Spiders, many new species of which have been discovered, 
and much curious information obtained as to their habits. 
The spiders and their nests are illustrated by figures 
■ which are models of accuracy, and far surpass in delicacy 
and finish those of the first volume, good as those were. 
There are some interesting remarks about the British 
Nest-making Spider {^Atypus sulserl), which has very 
rarely been observed, but which, now attention is called 
to the subject, will no doubt be found to occur plentifully 
ir the South of England. The new double-tubed and 
double-doored nest now first described is the perfection 
ol insect architecture ; and being constructed by a single 
insect is far more indicative of intelligence, mechanical 
skill, and reasoning power, than ^he habitations of ants or 
bees. 

This volume is a striking example of the v/ay in which 
the most confirmed invalids may employ and enjoy them¬ 
selves ; of tlie marvellous interest that attaches to the 
minute observation of the habits of many of the lower 
sflnimals ; and of the vast field for discovery that is still 
open to observers. It will long remain a standard work 
on the subject of which it treats, as well as a worthy 
memento of the enthusiastic and amiable naturalist whose 
early departure from among us will be so widely deplored. 

A, R. W. I 


77 /£ UNIONID.E 

Observaiions on the ^i^cnus Unio, toi^et/ur aoith desa‘iptions 
of 7iew species in the family UnionuUe, By Isaac Lea, 
LL.D. (l*hiladelphia, 4to.) 

LTHOUGIl no date of publication is given, the last 
paper contained in this volume appears to have 
been read on the 3rd of February, 1874. It is a goodly 
volume of seventy-four pages, and twenty-two beautiful 
plates. 

The number of this volume (xiii.) shows the extent to 
which the octogenarian, but still indefatigable author, 
Dr. Lea, has prosecuted his favourite study. lie tells 
us in the Introduction : “ In my twelfth volume 1 
mentioned the number of North American species 
(Unionidae) then known to be 772. By adding sixty 
to these, we have the number 832 species." And he 
remarks that ** these do not by any means constitute the 
whole number of existing species; many of the smaller 
streams falling into our large rivers have not been ex¬ 
plored, and these when well searched will unquestionably 
produce new forms of this numerous and interesting 
family." 

Now it seems to us that the little word forms thus 
innocently used must disarm every conchologist of that 
weapon of criticism (species-making) with which Dr. Lea 
has been so often and so mercilessly assailed on this side 
of the AUantic. Substitute “form” for “species,” and 
what is there to prevent the European Unionida; attaining 
a more respectable position as regards number than they 
do at present ? In Great Britain wc can show only five 
specias, besides sixteen named^and welLmarked Varieties. 


An Germany, according to Kreglinger, there are fifteen 
species (including some of our varieties), and twenty-nine 
named varieties. The number could be increased ^most 
ad injinittim by reckoning every distinct form from each 
river, stream, lake, canal, and pond in which the Unionidac 
are found; and we should lose one test of specific differ¬ 
ence, which consists of ignoring all variation of shape 
caused by habitat, and which induces us to believe that 
undoubted species arc those that live together Avithout 
any intermingling or gradation. But whether all the 
North American Unionidie arc called “species,” or 
“ varieties,” or “forms,” NaturaljHistory and Conchology 
in particular are under a great obligation to Dr. Lea fsr 
his admirable works. One, perhaps not the least, merit 
is his symmetrical method of description, the characters 
of every species being given in the same relative order, 
so that they can be readily compared and the differences 
between the several species more easily ascertained. 
This is certainly important in his case; because some of 
the figures on the same plates bear a rather suspicious 
resemblance, e.g, those of Unio globatus and subglobalus^ 
U. tuscumbicnsis and radiosus^ U. crudus and pattinoides^ 
U, yadJyincnsis and cotiasaugacnsis^ U, ampins and inso¬ 
lidus ^ U, rostellutn and cxaciiliis^ besides U, subparallclus 
and basalis. The above-named species are compared 
by the author, not with each other, but with different 
species. 

Another reflection occurs to us on the perusal of this 
work ; and that is as to the division of labour. A uni¬ 
versal naturalist is now an extinct animal; and the region 
of biology becomes every day more and mlore subdivided 
into se])arate fields of investigation. Thus, in the Mollusca 
Mr. Davidson restricts himself to the Brachiopoda, Dr. 
Lea to the Unionida*, and Dr. L. Pfeiffer to the Pulmono- 
branchia. Every other department of zoology, as well as 
of botany, has its own votaries for different orders and 
even families ; and it is in this Avay that knowledge is at 
present advanced, not by some great Coryphaeus, but by 
many less-gifted persons who have the opportunities and 
inclination 

To labour and effect one thing specially.” 


OCIE BOOK SHELF 

La Vie; Physiologic HuniainCy appliqute d Phygiene et 
a la Afc'dnine, Par le Dr. Gustave le Bon. (Paris : 
J. Rothschild, 1874.) 

M()S'J‘ authors compose their works first, leaving the pre¬ 
face until the last thing, in order that they may appreciate 
the full influence of their detailed study when making the 
generalisations with which they feel bound to start their 
volume. Wc have no reason to think that the author of 
the work under notice is any 4‘xccption to this rule. In 
the nine hundred or so pages of his book he explains iii‘ 
a clear and very intelligible manner many of the mos( 
important facts and theories of the science of physiology; 
in some parts introducing improved methods of illus¬ 
tration, in others not quite recognising the most recent 
advances which have been made, even by his own 
countrymen. Particular stress is laid, throughout the 
work, on the bearing of the pdints discussed on everyday 
life, on hygiene, and on pathology; in all of which the 
author, from his experience in the routine of practice and, 
the recent Franco-German war, in which he was engaged 
in active ambulance service, is able to speak with autho** 
rity. There are two other points in which* the work is 
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slightly different from most text-books of the subject, one 
being that a short account is given of the history of most 
of the physiological discoveries of importance, which is 
generally neglected in works of similar character, not¬ 
withstanding the additional interest which is thereby 
introduced. The other point is, that an account is given 
of the anatomical construction of the organs whose 
functions are to be studied, by which means those who 
have not, as medical students, gained the necessary 
amount of knowledge of anatomy to make clear their 
fundamental notions, can read on and understand with¬ 
out reference to other works. 

In the preface Dr. Le Bon enters into a short account 
of the aims and objects of the study of physiology. He 
remarks that “ it is with profound wisdom that the philo¬ 
sophy of the ancients epitomised what ought to be 
known by man, in the maxim, printed in golden letters on 
the doors of their temples, Know t/iyscl/y We cannot, 
however, in any way agree with this physical distortion 
of the proverb, and think that the endeavour to place 
physiology on such a footing will never lead to successful 
results. The subject is not taught in schools, and it is 
true that the youth during several years of his life has, 
instead, been a student of the past, in company with the 
heroes of Greece and Rome. “ The lime has arrived 
for him to make use of his knowledge. He enters the 
business of life. He has to instruct the masses, lead the 
multitude ; yet, of the nature of men, of their instincts, 
of their passions, he is absolutely ignorant.” Notwith¬ 
standing all this, we must differ from our author in 
assuming that a thorough knowledge of the human 
organisation is indispensable, or even useful, in supplying 
the deficiency indicated ; and there are many, wc think, 
who will agree with us. No better proof that such is the 
case can be adduced than the medical profession itself. 
Its members arc all more or less acquainted with the most 
important physiological facts and theories ; supplemented, 
which is much to the point, with a thorough anatomical 
knowledge. Nevertheless, it is not to the medical pro¬ 
fession that we are accustomed to look for moral philo¬ 
sophers, politicians, or novelists, but rather for thorough 
scientific workers, and an overwhelming percentage of 
nonentities^ as far as the world at large is concerned. 
Statistics as to the average length of life amongst me¬ 
dical men would hardly show any advantage in their 
favour, and as patients they are notably unmanageable. 
As an education, physiology is therefore, no doubt, as 
good as any other science, but its further value is a de¬ 
lusion and a snare. It has been our object, on several 
occasions, to ascertain the amount of information as to 
the mechanism of the organ and of the piano possessed 
by some of the moit accomplished musicians, and in 
nearly every case we have found that they arc perfectly 
ignorant of acoustics and the mechanical construction of 
the machinery they are employing. And yet is not 
Know thy instrupnent at first sight as applicable to the 
musician as Know thyself to humanity at large ? How 
few of us could pick to pieces and reconstruct a clock or 
watch, and yet how many of us have never missed a 
train in our lives ! 

These remarks are not made in disparagement of physio- 
logy, but in opposition to the misleading argument adopted 
by several others as well as the atthor of the work before 
us, to the injury of science itself in the estimation of the 
public at large, because of the false expectations it raises. 


LETTERS TO THE EDITOR 

yrhe Editor docs not hold himself responsible for opinions expressed 
by his correspondents. Nejfher can he undertake to return^ 

I or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications.'\ 

Fossil Remains of the Fallow Deer found in Malta 
to Dr. Jeitteles* monograph on the Distribution of 
fthe Fallow Deer, translated by Mr.bclaier ( Nature^. yql xiM pi 


71), it may be interesting to record that fossil exavle referable to 
Cervus daina were discovered in Malta within the last few years. 
From inquiries I learn that they were found in a rock fissure im¬ 
pacted amongst the red soil which usually fills all the numeruus 
rock rents of the island, where also fossil elephants’ remains have 
been met with. The exuviae in ciucstion wore sent to the late Mr. 
W. Flower, F.G.S., “and subsequently examined by Mr. Busk, 
Mr. Boyd Dawkins, and myself. They contain fragments of 
long bones and several entire feet bones and teeth, referable to 
small-sized adult individuals of the Fallow Deer. There is, 
besides, the molar of Equns and a canine referable to Canis^ from 
the same situation. 

The mineralogical aspects of tlic specimens are similar to 
those of the Quaternary fossil fauna of the island, but this is, as 
far as 1 can discern, the first instance of fossil remains of Cervus 
and Equus having been discovered in Malta or Gozo. Canine 
teeth of llie same dimensions as the above, and referable to Canis^ 
weie found by Admiral Spratt and myself in coiijunction with 
teeth and bones of Hippopotamus pentlandl^ Irom the Malak 
Cavern of Malta. 

Royal College of Science, A. Leipu Auams 

Dublin, Jan. 21 


Electric Conductivity of Nerves 

In a recent number of Nature (vol. x, p, 519) the reviewer of 
“Tlie Protoplasmic Tlieory of Life” states broadly that few physi¬ 
ologists will agree with the statement in the book that the nerves 
arc not belter fitted lor the conduction of electric currents than 
tlic other moist tissues, and lliat they possess no demonstrable 
apparatus for insulation of these currents. There must be some 
mi.understanding here, for 1 have adduced proofs from Dubois- 
Rcymond, Ranke, P'lck, and others, and 1 believe all physio¬ 
logists of note concur in the view as represented by me. The 
reviewer has apparently overlooked the circumstance that one of 
the principal points in the chapter was the distinction of the 
conveyance by nerves of the stimulus caused by electricity, and 
the mere conduction of an electric current, for ho says “ there is 
not the least doubt that it is through the nerve-fibres that electric 
stimulation will most readily and most powerfully affect muscular 
fibres at a distance.” No one, I imagine, does doubt this, but 
it is not at all the same thing as saying that the nerve is the best 
medium for affecting the mnscle owing to its superior power of 
conducting electricity, for it may also mean that the nerve is sus¬ 
ceptible to the stimulus of electricity. This is, indeed, sufficiently 
shown by the fact that a mechanical stimulation of the nerve will 
have a similar effect, while we do not attribute to the nerve any 
superior power of conducting mechanical force. Permit me to 
rcicr to the additional light thrown on the question in the 
recently published work of Prof. Vulpiaii (“ Lei^oiis sur d'Ap- 
pareil Vaso-moteur,” 1875). It had been asserte<J by Legros 
and Onimus, that on passing a galvanic current through a nerve 
containing vaso-motor filaments, the ascending current caused 
contraction, while the descending ones produced dilatation of the 
capillary arteries. The experiments of Vulpian and Carville 
yielded results not in accordance with this statement, and both 
currents were found to cause contraction. Vulpian explains this 
discrepancy by pointing out that Legroa and Onimus,assumed to 
act on particular nerves by sending the current through the skin 
and subjacent parts, “Not only,” says Vulpian, “are we not 
authorised to believe that we act on these nerves by this mode, 
but, in addition, it is evident that we determine excitation of all 
the tissues comprehended in the current, the skin among others, 
and that that excitation may provoke rcllex vascular dilatations 
which complicate the results ” (p. 114). To perform the experi¬ 
ment properly, it is necessary to secure isolation artificially by, 
cutting the channels of reflex vaso-motor action. Again, it you 
electrify the sciatic nerve in a dog which has been curai iscd, no 
contraction of the voluntary muscles to which it is distributed 
lakes place. And in paralysis of the radial nerve in man from 
cold, the power of volition over the muscles supplied by it is 
lost, while the sensory and vaso-motor filaments bound up in thq 
same nerve retain their functional activity. In those cases tho 
power of conducting ^electricity is not impaired, not is it indeed 
in the dead body even; but here, as express^ by Vulpian, “ the 
musculo-motor filaments have lost their nonqw Siptitude to cause 
the muscular bundles to pass from tjie tp the ^te 

of activity ” (p, 122). What that ii9rttSl;|Miude ” coii|^ in 
is still a question, but it is cerUinly.not of coddttcting 

elcctiigity, although a of the latter is of great im^ 

portance in fudging Of Dr, ibooiy of musoulV contractionu 
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Dr. Beale, as is well known, still holds to the opinion that the 
ncrve-force is electricity, and that the nerves have not only the 
power of conducting electricity but of evo'/ving it as a vital act 
on stimulation from the little masses of protoplasm, bioplasm, or 
living matter with which the nerve-cords are studded. Although 
there are many olijeclions to this theory, stjll the badly-conduct¬ 
ing power of the nerves for electricity does not appear an 
insupcrai)le one when we think of the nerve-force merely as a 
stimulus, for the quantity of a stimulus necessary to rouse up 
vital action bears an infinitesimally small proportion to the result. 
But when the same force is assumed to be the efficient cause of 
muscular contraction, the (piestion assumes a very different aspect. 
In Dr. Beale’s theory the muscular fibre projier is held not to con¬ 
tain protoplasm, and to be incapable of Jiving action or of evolving 
force, the contraction being produced by inductive electric action 
on the sarcoits particles, which c.iuses them to change their posi¬ 
tion and thus approximate the ends of the muscular fibre. The 
source of the electricity is said to be the protoplasm masses con¬ 
tained in the muscles, in continuous contact with the motor 
nerves, and it is conveyed to the muscular fibres by loojis of fine 
nerve-fibres crossing them in various directions. In this theory, 
even supposing insulation to be complete, it is obvious that the 
conducting power of the nerve-fibre becomes of supreaie import¬ 
ance, because not the stimulus only, but the whole force of nius- 
tular motion, must be conveyed by it. Now, the ncrve-cords do 
conduct electricity certainly, but so many million times worse 
than metallic wires, that the loss of energy by transformation into 
heat must be enormous. Such a loss is inconsistent with the 
economy of nature and with the actual facts; therefore, unless 
the nerve-force is a specific force different from surface-electricity, 
galvanism, and magnetism, though analogous to them, and 
probably easily convertible into electricity, Dr. Beale’s theory 
cannot be upheld. I have not yet seen any reply by Dr. Beale 
to this objection. John Dkvshale 

Liverpool 


Kirkes^ Physiology 

In a letter headed “Kirkes’ Thysiology,” in Nature of last 
week, signed ‘‘ W. Percy Ashe,” your correspondent would not 
appear to be practically acquainlLd with the semi-lunar valves at 
the base of the great vessels emerging from the lieart, for his 
arguments, although perfectly correct in themselves, and based 
on well-known physical laws, do not, 1 submit, apply in the in¬ 
stance he quotes, for the simple reason that the conditions neces¬ 
sary for their application do not exist. 

Let us consider briefly the shape of fhc sinuses of Valsalva during 
the diastole of the ventricles of the heart. For our purpose we 
shall be sufficiently correct in describing them as three inverted, 
empty, and sMghtly truncated pyramids ; one surface, the outer 
one, of eacl’i is formed by the arterial coat, whilst the otl er tjvo 
sirmccs, constituting the semi-lunar valve, are in apposition with 
the corresponding surfaces of the other two valves. Now, the 
pressure over the whole surface of the sinus may be divided 
into four pressures, one sustained by each of the three sides, and 
one by the bottom. 

The three sides sustain an equal pressure, but the two inner 
ones constituting the valve are by far the weakest, and the 
pressure on each of these is really supported by an equal 
pressure on the corresponding surfaces of the other two valves, 
and consequently maybe considered as mV; whilst the pressure 
on the third side is resisted by its own strength, and it is formed, 
08 1 have said, by the wall of the artery, which is particularly 
strong at this point. 

Tlw remaining pressure is sustained by the bottom^ or trun¬ 
cated apex of 3 ie pyramidal pouch. This pressure is greater 
in proportion to its extent of surface than the other pressures— 
the column of fluid being higher—and this surface directly 
rests on and is partially embedded in the structure of the ventricle, 
which must thus undoubtedly support it. 

Therefore the idea that the reflux is most efficiently sustained 
by the muscular substance of the ventricle,” which is the main part 
of Mr. Savory’s theory, is most directly confirmed by the actual 
construction of the valves, and which your correspondent may 
see for himself by making a vertical section through the aortic 
valves in a sheep^s heart. 

As at the time of the greatest jjressure on the valves the 
'ventricles are dilating, it follows that they cannot reduce the 
area of the valves at that time, as your correspondent in his last 
remarks would seem to imagine, nor in fact can they ever do so, 
4, Granville Place, Blackheath E. Prideaux 


The Rhinoceros in New Guinea 

Ijeut. Sidney Smith, late of H.M.S. Basilisk, reports that 
while engaged in surveying on the north coast of Papua, between 
Iluon Bay and Cape Basilisk, being on shore with a party 
cutting firewood, he observed in the forest the "droppings” 
(excrement) of a rhinoceros in more than one place, the bushes 
in the neighbourhood being also broken and trampled as if by a 
large animal. The presence of so large an animal belonging to 
the Asiatic fauna in Papua is an important fact. 

Skins of a very fine species of Bird of Paradise, having plumes 
of a brilliant red in jdace of the yellow plumes of the common 
species (71 apoda), were obtained from the natives further to the 
eastward. Aei’red O, WALKtiR 

C’hfster, Jan. 21 

[We should be inclined to doubt very seriously the occurrence 
of any rhinoceros in New Guinea. At any rate, the importuNi 
fact, as our correspondent terms it, cannot be considered a* 
established. 

'I'he red-plumcd Paradise Bird of the south of New Guinea 
has been named by Mr. Sclater, Paradisea rai^^qiana (P. Z. S., 
P* S 59 )j f^om skins sent home by Mr, D’AIbertis.—L d.J 


Thomson’s ” Malacca ” 

In your review (Nattke, vol. xi. p. 207) of Mr. J. Thom¬ 
son’s very interesting work on the "Straits of Malacca, Indo 
China, and China,” you have justly acknowledgctl that ilu 
author "makes no pretension to have travelled in the intereslj 
of science, but only to be a photographer and rn observei 
of the ways of men;” and as his excellent book will no doul)i 
have a wide circulation, it may perhaps not be an untlianklu 
office to correct two statements with reference to tlic naiura 
history of Penang, which T had some opportunity of studyiii*. 
during a sojourn there of some eighteen months. 

Our author, describing the noise made by the insects cn 
J’enang Hill, says: “One beetle in jarticular, known to th< 
natives as tlie ‘trumpeter,’ busies himself all daylong in pro 
diicing a booming noise with his wings.” Had Mr. Thomsor 
succeeded in observing one of these insects whilst "booming,' 
which he states he was unable to do, I think he would hav< 
found the musician to h.ave been no beetle at all, but one of the 
Cicaclidie, and the sound not produced by the ^ving^!, Ijut, as i' 
generally known, internally, by the vibration of a iiienibrane sc 
into action by a special muscle. These insects are abundant a 
Penang, one species, Dundubia hfiperatoria, being .particular! 
large, and which, with several other species, were taken b; 
myself when there. It is nothing unusual for these insects to bi 
wrongly described by natives, as wc arc told by Mr. Gervase F 
Mathew, K.N. (in the Kntomolv^isCs Monthly ]\Iai:;azine), tha 
in Tobago Cicada makes a noise like the w’hislleof a loco 
motive ; and he was told by the natives that the sound was tha 
of the "tree-locust.” At Surinam it is said Cieada UbicenK 
called the " harper,” on account of its giving forth a sound lik 
that of a harp. 

^Ir. 'I'homson also tells us (p. 35), when describing plantc 
life in Province Wellesley, that the planters, when driving horn 
ac night from one estate to another, have the possibility of a 
encounter with an orang-outan, a rhinoceros, or a tiger. Tb 
orang, however, is not found there at all, and I know of n 
instance of an attack by a rhinoceros. In fact, that animal i 
so scarce that during my whole stay there the only report of on 
which 1 heard was that the animal’s dung had been seen in th 
jungle. Tigers are still anything but scarce, but during m 
many nightly rides whilst living on the sugar plantations I ar 
happy to say I never heard or saw one, nor was our roll-ca 
ever diminished by that animal. The tiger there is a midnigli 
prowler, but confines himself more to pigs, goats, and dog: 
'i'he wild animals are gradually being beaten back by the cult 
vation of the land, and the same may be said of even the insect! 
No doubt they abound in the centre of the peninsula, and thei 
also, no doubt, may be found the Negrito stock, of which 01 
• author has given us a good photograph as found at Johore. 

The illustrations of this very interesting book are excellcn 
I and photography seems to l>e doing for anthropology wh; 
spectrum analysis is still achieving^for astronomy. 

Streatham Cottage, West Dulwich W. L. Distant 

^ Bees and Flowers 

My children noticed with much interest, last^ autumn, t) 
curious manner that the bees attacked the flowers of the Anti 
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rhinum majus, malting a hole at the bottom of the corolla of the 
flower near the stalk, and so getting at the honey from the out¬ 
side. It was too late in the season to be able to observe it much, 
or often, but we are pleased to find others have seen it too. 

In Sir John Lubbock's lecture at the London Instil 11 tion he 
said some “ humble-bees sucked the honey of the 1* rcnch bean 
and scarlet-runner in the legitimate manner, while other bees 
cut a hole in the tube, and so reached it surreptitiously.” 

This flower I si)cak of is one with the corolla much more 
marked than those the lecturer quoted. Next season wc will 
liope to watch it again, and see if it only hap])ens late in the 
year, for the injured blossoms seemed to wither very soon after 
the incision was made. Mary J. Vlark 

Tunbridge, Jan. 9 


Iron Pyrites.—Curious Phenomenon 

Some iron pyrites exhibited in a particular case in the Maid¬ 
stone Museum have crumbled into a coarse, finely-divided mass. 
The specimens have been exhibited for about two mouths, and 
the decomposition has been effected in that time. Some other 
specimens recently removed from another case are becoming 
soft. 

Could any of your readers'^account for this, and has sudi a 
thing ever been observed*bcfore ? Lreukric Case 

Maidstone, Jan. 19 


OUR ASTRONOMICAL COLUMN 

Antaurs as a Duui^i.K Star.—T he small bluish 
companion of Antarcs was detected by Milchel at the 
Observatory of Cincinnati in July 1845. Measures taken 
by him in the summer of 1846 arc published in No. 4 of 
liis Stiiercal Messenoer, They gave the distance 2"*52, 
the companion preceding on the parallel, at the epoch 
1846*59, and Milchel thouglit this distance was half a 
second greater than at the lime he discovered the small 
star. He mentions that on the 13th of August, 1846, he 
saw the star distinctly at 5.30 r.M., “ the sun shining, 
unobstructed by clouds or mist.” Early in the year 1848, 
Antarcs was repeatedly measured by Bond with the great 
refractor of Haivard College, and by Dawes in this 
country.* Their mean result, weighted according to the 
number of nights, is— 

1848-24: Position ... 273'’7i. Distance ... 3"*S74. 

The proper motion of the large star, though small, is 
still sufficiently sensible. Leverrier {^Annalcs^ tome ii.) 
assigns for the secular motion, — os-o59 in Right Ascen¬ 
sion, and — 3"-36 in Declination. If the above angle 
and distance arc brought up to the present time with 
these values, we find on the assumption of merely optical 
proximity of the companion— 

1875-25: Position ... 288“*8. Distance ... 3"*54. 

We would suggest that the star should be carefully 
re-mcasured, now that it is drawing away from the sun's 
place in the morning sky, to decide on the optical or 
physical connection of the components. Dawes’ la^t 
measures in 1864 certainly rather favour the latter view, 
but they were made on a single night, and the object is 
one of difficult observation. It will be soen that on the 
assumption of optical duplicity, the distance is just now 
very nearly stationary, but th^ change of angle during the 
last twenty-five years amounts to 15 degrees, and will be 
easily confirmed or otherwise. 

The Temporary Stars ” of Tycho Brahe and 
Kepler. —^The position of the famous star of 1572 in tjic 
constellation Cassiopea, with which Tycho’s name is 
usually associated, has been determined with all the pre¬ 
cision that his ol;>servatipns admit of, by Prof. Argelander, 
of Bonn. His place, reducing to the commencement of 
the present year, is in 

Right Ascension . oh. 17m. 525*6 

North Declination . 63° 27' l8^ 

Near to this position is a star of about the eleventh 


magnitude, which, by micrometrical comparison with two 
of its neighbours meridionally fixed, is found to have for 
the same epoch, 

Right Ascension . oh. 17m. 52s-1, 

North Declination .: 63^* 26' 24". 

It is, therefore, distant less than one minute of are 
from the most reliable position of Tycho's star that can 
now be assigned. On this account alone it would be 
worthy of attention, but wc are able to state, further, that 
during the last four years this small star has exhibited 
slight fluctuations of brightness at irregular intervals, 
which increases the probability of its identity with the 
star of 1572. It may also be noted that in August 1874 
there was a decided ruddiness in its light. 

Kepler's observations of the star which suddenly 
assumed such extraordinary brilliancy in the constella¬ 
tion Ophiuchus in the autumn of 1604, are contained in 
his work “ De Stclld nova in pede Serpentarii,” but the 
best position we possess is doubtless that deduced by 
Prof. Schfinfeld of Manheim, from the observations of 
David Fabricius. For the commencement of the present 
year wc have 

Right Ascension . j 7h, 23m. 8s.-9 

South Declination. 21^ 22' 16”. 

This position is probably liable to greater error than in 
the case of Tycho's star. 

The nearest object at the present time is a star of the 
twelfth magnitude (or rather fainter), following the above 
place 6 s*5 and 2 ^ south of it, which has not sensibly 
>|aried during the last few years, but it is a suspicious 
dircumstance that Chacornac has entered upon his chart 
No. 52, a tenth magnitude about 8s. preceding Schonfeld's 
place, and nearly on the parallel of declination, which is 
not now visible, or was not last summer. The neighbour¬ 
hood requires to be closely watched. The observer may 
set the circles of his equatoreal for OeJtzen 16872, R.A. 
i7h. 23ni. 34s., N.P.D. 111*23'. The observations for 
Chacornac's chart were made between the 31st of May 
and I2th of August, 1861. 

The Zodiacal Lioirr.—On the evening of Sunday 
last, the 24th insL, a surprisingly bright display of this 
as yet problematical phenomenon was exhibited. There 
was a repetition on the following evening, but in a less 
favourable sky. The light had the usual yellowish or 
pale lemon tinge of the more notable exhibitions in these 
latitudes. The axis of the light appeared to pass X 
Piscium, and the vaguely-defined apex was situate some¬ 
where about 19 Arietis, but it was not possible to locate 
it with anything like precision. The light was broad and 
of a deeper, perhaps, ruddy tint near the horizon. The 
display to which we have adverted, excelled in brightness 
any that has been witnessed in the neighbourhood of 
London for many years. It appears very probable that 
opportunities for favourable application of the spectro¬ 
scope may be atforded in the dark evenings of the present 
and following months. 


PLANETARY THEORIES* 

T he theory of Neptune, which I have the honour of 
presenting to-day to the Academy, completes the 
ensemble of the fundamental theories of the planetary 
system, of which the first dates back to September 16, 
1839, thirty-five years ago. 

The numerous developments added year after year are 
all mentioned in the organ of the Academy. Some of 
them figure only by their titles, and as they are scattered 
through a great number of volumes, the Academy will 
trio doubt permit me, at the moment when I have arrived at 

* ** New Theory of the Motion of the Planet Neptune ; with Remaricson 
the cmrwM- of the Thcorie* of the eight principal Planets, Mercury, Venus, 
the Earth, Mars, Jupiter, S.Uurn, Uranus, au<l Neptune ** A paper read before' 
ihc French Academy of Sciences by M. Leverrier, December ar, 1S74. 
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the end of this long discussion, to present a precise but 
succinct resume of them. ^ 

In 1849, after I had already been engaged for ten years 
in the work, and ihh better able to estimate the difficul¬ 
ties, I presented its essential conditions in terms in which 
I have no alteration to make. 

^ None of the tables, let us^'say, intended to represent the 
movements of the planets, accord rigorously with the 
observations. The most precise, those of the Earth and 
Mercury, are not so accurate as could be wished. I do 
not speak of those irregular discrepancies which the un¬ 
certainty inseparable from every physical measurement 
necessarily introduces between observation and calcula¬ 
tion, but rather of those systematic errors whose variation 
follows a determined law, the real existence and regu¬ 
larity of which are prominent in the ensemble of the work 
of the different observatories, and for which theory alone 
can be blamed. These inaccuracies ought to engage our 
earnest attention ; no doubt they are inconsiderable, but, 
on the other hand, they are everywhere present, and their 
smallness does not authorise us to neglect them. 

It would assuredly not be very serious in itself that our 
astronomical tables should make an error of half a second 
in the time of the passage of a star on the meridian, if 
the importance of this error did not lie in its degree of 
certainty rather than in its magnitude. Every discre¬ 
pancy betrays an unknown cause, and may become 
the source of a discovery. If these errors should in¬ 
crease considerably with the time, we may, it is true, 
await their complete development in order to read with 
greater certainty, in their onward progress, the cause 
which produces them; but, first, we should thus leave to 
posterity the task of perfecting science and the advan¬ 
tage of discovering new truths. Moreover, certain ex¬ 
traneous influences may manifest themselves by effects 
always slightly sensible ; and if we neglect these effects, 
the cause on which they depend will remain for ever 
unknown. 

The theory of the motion of a planet rests upon the 
hypothesis that each planet is subject only to the actions 
of the sun and of the other planets, and, moreover, that 
these actions are exercised conformably to the principles 
of universal gravitation. 

But the consequences of the Newtonian law have not 
been, in many respects, deduced with sufficient rigour; 
and, on this account, we are not in a condition to decide 
if the disagreements evident between observation and 
calculation are due solely to analytical errors, or rather if 
they are partly due to the imperfection of our knowledge 
of celestial physics. 

It will be necessary, then, to take up again the 
mechanical theories of the motions of the planets, and to 
rigidly examine them to their most remote consequences, 
before we are able to effect a decisive comparison with 
observations. This is what has been done. 

Let us rapidly state that the general developments have 
been the subject of five memoirs, presented and published 
in 1840, 1843, 1I49, and 1855. 

The formulae relative to secular irregularitiq^ have been 
treated particularly in the memoirs of 1840 and 1841. 

The same subject has been handled, in a more general 
and more complete manner, in the paper communicated 
to the Academy on Nov. ii, 1872, concerning the four 
great planets, Jupiter, Saturn, Uranus, and Neptune. 

The theory of Mercury, presented in 1843, since com¬ 
pletely revised, was only definitely completed in 1859. 

The theory of Venus was given in i8oi. 

That of the Sun (the Earth) in 1853 and 1858. 
y That of Mars in 1861. 

The Jbeory of Jupiter in 1872 and 1873. 

.^«That of Saturn in 1872 and 1873. 

The theory of Uranus^ given in 1846, and connected 
witif ibe discovery of Neptune, was the subject of a new 
MfOrjk pwented on Nov. 15 last. 

rj. - 
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Finally, the last theory, that of Neptune, is offered by 
us to the Academy to-day. 

The theories of Jupiter, Saturn, Uranus, and Neptune 
have the peculiarity that they are developed in functions 
of indeterminates, so that their use may be prolonged 
during an unlimited time. 

The theories once established, it will be necessary to 
compare them with the long and valuable series of 
meridian observations devised by Rccmer, instituted for 
the first time at Greenwich, in September 1750, by the 
famous observer Bradley, and continued since then to our 
own days in the great observatories. But as the posi¬ 
tions of the moving stars are connected with the fixed 
stars, it is evident that it will be necessary also to be 
assured of the relations of the stars among themselves, 
with respect to the equinox and the ecliptic. This 
nc.cessity is particularly imposed in respect to right 
.ascensions, on which speciallv depends a knowledge of 
the motions of the planets. The work was effected in the 
memoir of April 5, 1854, for the series of observations of 
Bradley. This was a delicate subject, for it necessitated 
the revision of the labours of Bessel, given in his work 
entitled “Fundamenta Astronomiic.” Wc have had to 
propose various corrections in the positions of the funda¬ 
mental stars, and the verification of the accuracy of these 
corrections was put to the test (an concours) in Germany. 
The result confirmed all our determinations. Conse¬ 
quently they have served us in establishing with certainty 
the positions of the stars of comparison during the 120 
years of observations which wc have had to consider. 

The comparison of the motions of Mercury with the 
theory given by us in 1843 did not present from the first 
a satisfactory result. The transits of Mercury across the 
Sun furnish data of very great precision, but which it 
was not possible completely to satisfy. 

This first result fills us with uneasiness, it is known. 
May not some error in the theory have escaped our 
notice ? New researches, in which everything was tested 
in various ways, only tend to convince us that the theory 
was accurate, but that it did not agree with the observa¬ 
tions. Years passed, and it was only in 1S59 that we 
managed to discover the cause of the established“anoma- 
lies. We discovered that they are all connected with a 
very simple law, and that it is sufficient to increase the 
motion of the perihelion by 3oi seconds per century to 
reduce everything to order. 

The displacement of the perihelion acquires thus in the 
planetary theories an exceptional importance. It is the 
surest indication, when it must be increased, of the exist¬ 
ence of a cosmical matter yet unknown, and circulating 
like other bodies around the Sun. It matters not whether 
this matter may be agglomerated into a single mass, or 
disseminated in a multitude of meteorites indep2ndcnt of 
each other. Provided that its parts all circulate in the 
same direction, these effects combine to impress upon the 
perihelion a direct motion. 

The consequence is clear. There exists in the neigh¬ 
bourhood of Mercury, between the planet and the Sun, 
without doubt, a matter, a material hitherto unknown. 
Does it consist of one or more small planets, or of 
meteorites, or even of cosmical dust ? The theory does 
not pronounce on this point* On many occasions, trust¬ 
worthy observers have declared that they observed signs 
of the passage of a small planet across the Sun ; but 
nothing definite has been reached on this subject. 

We should not, however, doubt the accuracy of the 
conclusion. We shall see, in fact, the same analysis 
applied to the discussion of the observations of Mars lead 
to an analogous result, and this result found fully verified. 

Bessel has said of the theory of the sun that it has not 
made the progress we should have expected from the 
great number and the value of the observations. This 
estimate has for long troubled our mind, too trustful of 
this supposed accuracy of the observations. After 
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having revised and discussed anew the observations of 
the Sun, made since the time of Bradley at Greenwich, at 
Paris, at Kdnigsberg, to the number of 9,000, we have 
been forced to quite a different conclusion, viz., that the 
observations of the Sun are far from what they ought to 
be, on account of the systematic errors which affect 
them, and that there is no discordance between theory 
and observation which may not be attributed to errors in 
the latter. 

In spite of all, the discussion of the observations of the 
Sun led us hence to an important result connected with 
the great question which agitates, at this moment, the 
scientific world; a result which surprised ourselves, so 
much had the determination of the parallax of the Sun, 
deduced by the director of the l^erlin Observatory from 
the Transits of Venus in 1761 and 1769, inspired a false 
confidence. I arrived at the conclusion that the parallax 
of the Sun, estimated then at 8*57", ought to be increased 
by the 25th part of its value. 

Soon after, the comparison of the theory of Venus 
with the observations led to the same result, the necessity 
of increasing by the parallax of the Sun. 

Finally, the theory of Mars led, in its turn, to a con¬ 
clusion not less precise. It was proved that we could not 
account for the ensemble of the observations of Mars 
without increasing the movement of the perihelion by 
about one-cightli. This was the reproduction of the 
same fact as m the case of Mercury, and the conclusion 


to be drawn from it was the same, viz., that the planet 


Mars must be subject to the action of a quantity of matter 
till then neglected, and that it must be estimated at the 
eighth part of the mass of the Earth. 

But then two hypotheses were possible, as we explained 
at the siuvtce of June 3, 1861 : cither that the matter till 
then left out of the count resided in the belt of the small 
planets as a whole, or that it must be added to the Earth 
itself. In the latter case, and as a consequence, the 
parallax of the Sun must be increased by the 24th part of 
its received value, that is to say, that we would be led to 
the same result already deduced from the theories of the 
Sun and pf Venus, 

Meantime M, Fizeau has given a method for deter¬ 
mining the speed of light, by a physical experiment, on 
the surface of the earth; and from this measurement, 
combined with the quantity of the aberration of the stars, 
we know that we can deduce the parallax of the Sun. 

Foucault, on his part, had devised a plan of solving 
the same question by another method, and he was 
engaged in realising the experiment, I pressed him 
strongly to carry it into execution. Wc know that in the 
stance of Sept. 22, 1862, Foucault announced that he had 
fixed the rate of light at 298,000 kilometres per second; 
hence, by adopting the quantity of aberration determined 
by Struve, 8*86" resulted for the parallax of the Sun, a 
number corresponding to an increase of i-30th of the 
received value. 

M. Cornu, in the important paper read by him at the 
last sitting, resolved definitively the question by the em¬ 
ployment of the method of M. Fizeau, He was good 
enough to refer to the determination which I presented to 
the Academy at the sitting of Jijfy 22, 1872, based on the 
celebrated and very exact observation of the occultation 
of the star Aquarii by the planet Mars, an occultation 
observed in 1672 by the three great astronomers, Richer, 
Picard, and Rcemer. 

Moreover, we shall combine materials obtained from* 
various points of view on this delicate question, aid will 
further increase by discussion the great interest which 
will be presented by the niaterials collected with so much 
devotion by the various expeditions destined to the obser¬ 
vation of the present Transit of Venus. For this reason, 
and because the method which results from the occultation 
of Aquarii is present under a form precise and striking, 
we shall shortly ask permission from the Academy to j 


deposit the work in its hands, after having given it the 
necessary developfhents, 

Jupiter and Saturn have given rise to a theoretic work 
the extent of which has been considerable, on account of 
the very great mutual perturbations of the two planets. 
The comparison of the theory of Jupiter with the obser¬ 
vations has presented, after the proper modifications of 
the elements, a complete harmony. The tables of Jupiter 
have also been adopted by the editor of the Nautical 
Almanac to serve for the preparation of that important 
work. I owe to our confrirc Mr. Hind, su]>crintendent 
of the Nautical Almanac^ the satisfaction of thus seeing 
adopted by the astronomical world the various tables of 
Mercury, the Sun, Venus, Mars, and Jupiter, so far as 
they have appeared. 

The tables of Saturn arc now constructed, and their 
comparison with the observations is almost finished. 

The theories of Uranus and of Neptune being also 
completed, it only remains further to effect their compari¬ 
son with the observations. 

The profound knowledge which my excellent colleague 
M. Gaillot, chief of the Bureau des Calculs, and member 
of the Council of the Observatory, has of these matters, 
and the devotion with which he has assured the laborious 
construction and comparison of the tables of Jupiter 
and Saturn, are to me a sure guarantee that the final 
work will be, whatever happens, carried out to the end. 


RUSSIAN FORESTS 

'I rEGETATION in the fossil or recent state forms the 
V main source of the wealth and prosperity of most 
nations, cither directly or indirectly ; directly, in the case 
of the vast subterranean deposits of the remains of 
former plant-life in Britain, as also in the broad expanses 
of land covered with timber-trees in Russia. According 
to recent statistics* the extent of the forests of Russia in 
Europe is about 442,897,500 acres, or forty per cent, of 
the whole area, 'fhe forests arc very unequally dis¬ 
tributed, and internal communication is still very im¬ 
perfect in many parts of the empire ; hence much of this 
wealth is at present unavailable. Every year, liowever, 
the facilities for transport arc increased, and there is a 
corresponding augmentation in the amount realised. 
Nearly sixty-five per cent, of the forest land is situate in 
the four governments of the North—Archangel, Vologda, 
OloneU, and Perm; this equals sixty-five acres to each 
inhabitant. The governments of the South arc relatively 
poor in timber, and in some parts almost treeless; but 
since 1842 the forest administration has been engaged in 
remedying this defect by planting largely. Tictvveen 1866 
and 1870 upwards of 20,000 acres were planted, exclusive 
of the action of private owners. The principal trees are 
the Scotch pine, spruce fir, larch, birch, lime, aspen, and 
oak. To these may be added for the governments of the 
South, though relatively playing an unimportant part in 
commerce, the elm, ash, beech, hornbeam, maple, various 
poplars and willows, See. The value of the forest products 
exported in 1871 amounted to 16,026,553 roubles, of 
which more than one-third came to this country. But 
the internal consumption gives a better idea of the im¬ 
mense wealth of these forests. It is only possible to give 
an approximate estimate of the value, which Mr. Werekha 
states must be at the very least 265,450,000 roubles per 
annum. In Russia, wood is still either the only or the 
principal fuel used. The raihvays consume wood for 
fuel to the annual value of 7,200,000 roubles. Wooden 
drinking-vessels, platters and spoons, take the place of 
pottery and metal in many districts, except in the houses 
of the rich. Mr, Werekha estimates that forty million 
wooden spoons arc made every year; but Mr. Wesch- 
niakoff, in his account of the domestic industries of 
Russia, puts the figure at thirty millions. 

* ** Notice sur lea PorSta «t leura Froduits/* etc. Fat P. N* Werekluu 
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But the most destructive industry, far as the forests 
are concerned, is the manufacture of bast mats, bark 
boots (lapii\ cordage, and other articles prepared from 
the liber or inner bark of the lime, birch, and willow, 
chiedy of the former tree. It is computed that 100,<^,000 
pairs of lapti arc made annually, each pair requiring the 
bark of four young trees; thus 400,000,000 trees are cut 
down every year for shoes ! Lime-trees from five to ten 
years of age, and half-grown birch, arc employed for this 
purpose. Such reckless waste is much to be regretted; 
and Mr. Werckha observes that the pines are tapped for 
their resin and bled to death in from ten to fifteen years, 
in the same way as the Landes of Gascony were denuded 
of their pine-forests during the last century. 

The previously almost useless aspen, cither for fuel or 
building, has attained to considerable importance within 
the last few years as a material for paper-making. There 
arc already ten manufactories actively engaged in the 
preparation of this paper in Russia, and two in Finland ; 
and as vast rdserves of this tree have accumulated in the 
forests, it is expected to prove a source of great riches for 
many years to come. Timber, of course, is the most 
valuable article exported, though resinous products and 
bast mats bring in a large sum. 'I'he Scotch pine, spruce 
fir, birch (for coach-building), and the oak, are the 
principal and almost the only timbers exported. Speak¬ 
ing of the giant oaks of Russia, Mr. Werekha becomes 
almost sentimental, for they form the strength of British 
and French shipbuilders, and occasionally revisit their 
native country in a form by no means flattering to national 
pride, as the Russians are still very small shipbuilders. 


THE INDIA MUSEUM'^ 

'T''I1E India Museum, at present located at Whitehall, 
has long been known for its extensive and valuable 
collections of Indian products, a collection too valuable, 
indeed, not to have been made more available, both for 
scientific and commercial purposes, than it has been. 
The removal, however, of the specimens to the galleries 
at South Kensington will bring them within the reach of 
ordinary mortals who have neither bodily strength nor 
inclination to make a pilgrimage to the topmost floor of 
one of the highest buildings in London. 

The importance and value of these collections has to 
some extent been shown in the several reports which 
have from time to time been issued from the Foreign 
Office. Dr. Forbes Watson, as Reporter on the Froducts 
of India, has done much service in this respect, and Dr. 
M. C. Cooke, who has drawn up the present report, is no 
novice amongst Indian gums and resins, having gained an 
extensive experience from his long official connection with 
the Museum. 

There are, no doubt, many products of the Indian forests 
that ought to be included in European commerce, but, 
from the want of a proper knowledge of their uses, have 
never established themselves in the market. Individually, 
we have often deplored the prevailing prejudice amongst 
commercial men in favour of old and well-known com¬ 
modities, amounting sometimes even to the absolute 
rejection of new products, without giving such products 
a fair trial. Dr. Forbes Watson, in an introductory note 
to the report under consideration, in reference to this, 
says it should ^'be remembered that gums or resins sent 
over for valuation in the London market are necessarily 
subject to comparison and competition with the very best 
qualities of the same substances which come into any of 
the European markets, and that careful collection is not 
a too frequent characteristic of Indian productsi” Dr. 
Watson further points out that it is of very great import¬ 
ance to the existing and future trkde‘of India that 

♦ Report by Dr. M. C, C;4)okc, on the Gumit, pko-roeins, and 

YcunoM |!Hro4ucts lu the India MuscuTn, or prbdue(^«'in India.^ Prepared 
^ 1 ^r the dkectioii ol the Reporter ou the Producu Ql Indian 1874.. ^ | 


samples should be sent home in sufficient quantity for 
report, since this is the only means by which thdy can be 
brought under the notice of competent authorities. For 
this purpose it is suggested that in the case of gums, 
resins, &c., quantities of from 20 lbs. to 2; lbs. would be 
sufficient for distribution amongst brokers and traders, as 
well as for analysis and experiments. The necessity, also, 
of obtaining accurate information on the botanical source 
of the plant yielding any particular product is strongly 
urged. The value of accurate specimens gathered at the 
time of collecting i,tiie article itself, whether it be gum, 
resin, wood, or fibre, must be apparent to everyone, and 
is strongly advocated in the article “ Botany in the 
^‘Admiralty Msuiual.’^ In all cases such specimens should 
consi^ of leavA, flowers, and, where possible, fruits also, 
securely labelled and numbered, so that no mistake may 
occur. 

This report of Dr. Cooke's is valuable, as it brings 
together nearly all that has been written on the gums and 
resinous products of India. The botanical synonymy of 
each species, with references, is first given ; next, a short 
botanical description; then its habitat, native names, 
history, description, and uses; and finally, in the case of 
the most important products, references to the works 
where the subject has been treated of. Dr. Cooke has 
brought his report down to the most recent period, for wc 
find under the genus Garcinia, of which the species arc 
described as yielding gum, a description of G, GriffUhii^ 
with the following note :—“ Anderson says of this plant 
that there is in Maingay's herbarium a plant very like it 
in habit, but described by him as having a circumsciss 
anther, which is cultivated in Singapore as the true gam¬ 
boge of Siam. I'hcre still appears to be some doubt as 
to the source of Siam gamboge, which Dr. Hooker seems 
disposed to attribute to this tree." The fact is, that in the 
most recent revision of the order, Garcuiia GriJJithii of 
Anderson has been considered identical with G. morcllay 
var. pcdicellala^ to which Siam gamboge has been referred 
by lianbury, and which Dr. Hooker thinks has sufficiently 
distinctive characters to raise it to the rank of a species 
under the name of G* lianbinyi. Again, Dr. Co^oke refers 
to the very recent work of Fliickigcr and Hanbury, in 
which Siam gamboge is attributed to G. morclUiy var. 
pjedicellatiiy as stated above. Indeed, throughout the 
report there are frequent references to the ‘‘ Pharmaco- 
graphia," but we are not a little surprised that Stewart and 
Brandis's “Forest Flora" is not quoted. Thus, for 
instance, at p. 24 of the report, the Marking Nut, Seme- 
carpus anacardiinHy is dismissed with very, few lines; 
while in the “ Forest Flora" is an cxceUent description of 
the tree; of the wood, which “ is full of an acrid juice 
which causes swelling and irritation, so that the timber 
cutters object to fell it unless it has been ringed for some 
time ;" and of the fsuit and the black varnish, which is 
prepared from the pericarp, and which is used mixed with 
lime-water for marking cotton. Small consignments of 
these fruits occasionally arrive in this country, and not 
long since a quantity of a very fine kind came into the 
hands of a London house. J. R. J. 


UMBELLULAy QR CLUSTER POLYP 

A BOUT six months since (vol. x. p. 142) we referred 
to a letter from Prof. Wyville Thomson, in which he 
^mentions having brought up from a depth of nearly 
’1,500 feet, between Prince EdV^ard's Island and the 
Crozets (Kerguelen's Land), specimens of an Umbellula. 
When the Ckallengcf<w 3 i% between the coasts of Portugal 
and Madeira, several specimen! of another epecies of the 
same rare genus, but from a depth of ai3iputv2,oob feet, 
were also-dred^d up.'<‘ The curious 

Cluster Polyps is iriteresting. SometW 
years 'ago/and some one and Wdre 

Kerguelen idisi^ered-the' land name; 
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Capt. Adriaanz, the master of the whaling-ship Britannia^ 
being then in lat. 79° N., and about eighty miles from 
Greenland, on pulling up his sounding line, found two 
specimens of a large plant-like polyp clinging to it; the 
length of the stem of the larger specimen was six feet, 
and he noted that the expanded flower-like polyp which was 
at one end of the stem was of a fine briglit yellow colour. 
Struck by their size and beauty, and the strangeness 
of such creatures living at a depth in the sea of more than 
220 fathoms, he brought them home to his friend Mr. 
Dunze, of firemen, who had been a pupil of the illustrious 
Haller. Mr, Dunze gave the smaller specimen to Christlob 
Mylius, a Professor of Botany at Leipzig, and the larger 
to Peter Collinson, F.R.S.; this latter gentleman gave it 
to John Ellis, of zoophyte fame, to describe, which he did 
in the Philosophical Transactions for 1752, accompanying 
his description with a plate. What became of this speci¬ 
men is unknown. Mylius's one found its way into a 
collection in Gottingen, and was not to be found there by 
Pallas in 1766. No specimens being found for thus more 
than a century, an air of uncertainty hung round this 
Cluster Polyp, and its portrait, so often copied in our 
text-books, seemed to be all one was likely to know about 
it. It was, therefore, with the greatest delight that the 
WTitcr of these lines, in the summer of 1873, saw two 
specimens of Umbcllula in the Swedish Museum of 
Natural Histoiy at Stockholm ; one rare object after 
another had been shown to him by Prof. Lovdn ; but the 
Umbellula, though the last, was not the least of the 
treasures accumulated therein by this esteemed professor, 
who stated that Mr. J, Lindahl had dredged them up during 
the expedition of H.S.M. In^c^crd and Gladan to the 
Greenland Seas in 1871. Within the last few days we 
have received from Stockholm a quarto memoir, ** Om 
l^cnnatulid-sliigtct Umbellula af Josua Lindahl," with 
three plates. This memoir was read before tlie Royal 
Swedish Academy in Febniary 1874, and describes the 
two specimens as two species, under the names of U. 
viiniacca and U. pallida. Prof. Kollikcr has also described 
one of the species found during the C/z^Z/tV/^w expedition 
as U. 7homsojn\ making four species of the genus now 
describ»d. It is marvellous what changes have taken 
place in our knowledge of the Natural Sciences in the 
interval between the description of Ellis’s species and those 
so excellently described and figured in the memoir before 
us. Tire other genus Grinillum of the family Umbcllulina^, 
found about 1858 in a depth of 2,700 fathoms in the 
Banka Sea, will, we trust, be rc-discovered by Prof. 
Wyville Thomson. It is only known by a fragment of 
the stem in Ihc Leyden Museum, the crown of polyps 
having fallen overboard as Capt. Siedenburg, after whom 
the species is called, was pulling in the line to which it 
clung, E.P. W, 


SCIEIVCE IN THE ARGENTINE REPUBLIC'^' 

HE Bulletin of the National Academy of Exact 
Sciences of Cordova, of which the three first num¬ 
bers have lately reached this country, gives us an interest¬ 
ing account of a new endeavour of the well-known 
naturalist, Dr. Burmeister, to introduce scientific studies 
into his adopted country, fii 1868 Dr. Burmeister pre¬ 
sented a memorandum to Dr. Sarmiento, lately President 
of the Argentine Republic, upon the expediency of adding 
a Faculty of Mathematical and Physical Sciences to the 
National University of San Carlos in Cordova. In 
response to this appeal authority was given to Dr. Bur¬ 
meister by the Minister of Public Instruction to import 
eight professors from Germany to establish the Faculty ; 
and Dr. Burmeister himself was appointed Special Com¬ 
missioner for the purpose, and eventually Director of this 
branch of the University. For a long time, Dr. Burmeister 

* Boktin de U Academia Nacional di Cienciae Exactas existentente e& la 
Umvenidad de Cordova. Entregas i, a, and 3. Buenos Aires, 1874. 


tells us, his exertions to obtain a staff of professors from his 
old colleagues in Halle were unsuccessful. The novelty 
of the idea and tne distance of Buenos Ayres ratlier stood 
in the way of his olTcrs being accepted. At length, in 
1870, two of the vacant posts were filled by the arrival of 
Dr. Max Siewert to occupy the chair of Chemistry, and 
of Dr. P. G. Lorrentz to fill that of Botany. In the fol* 
lowing year the assistance of Dr. G. H. Weycnbergli, 
of Haarlem, was obtained for the chair of /oolojfy, and 
that of Dr. Sellack for the professorship of Medicine. 
Not until 1S73 was the staff finally completed by llic 
appointment of Dr. Vogler to the professorship of Mathe¬ 
matics. In the same year, as we understand fiom Dr. 
BurmcistcFs report, the plans for the construction of thc^ 
new buildings necessary for the University were finally 
approved of by the National Congress, and the works arc 
now in process of execution. 

From notices which subsequently appear in the llnllcihi 
we fear that Dr. Burmeister has met with some difficulties 
in controlling his staff of professors. This can be hardly 
wondered at when the novelty of the plan is considered, 
and the difficulty of getting eight persons, strangers to 
each other, to work together to establish a new institution 
in a far distant country, where a foreign tongue is spoken. 
We have little doubt, however, that under Dr. Burmeis- 
tcr’s supervision all will ultimately right itself, and that 
the Academy of Exact Sciences of Cordova will become 
an institution highly creditable to the enlightened rulers 
of the Argentine Republic, who have established the 
National Observatory under the direction of the distin¬ 
guished astronomer Dr. Gould in the same city. 

That some progress has already been made in the cul¬ 
tivation of the natural sciences in Cordova is apparent by 
several papers contributed to the first three numbers of 
the Jjtilleliny amongst which arc essays ** On the Land 
and Fresh-water Molluscs," by Dr. Doering ; On certain 
genera of Microlepiiloptera," by Dr. Berg; “On the Vege¬ 
tation of the province of Tucuman," by Dr. Hieronymus ; 
and “ On the Salinas of Buenos Ayres," by Dr. Schicken- 
dautz. 


NOTES 

Al the suggestion of the Council of the Royal Ccogra|jhicul 
Society, a manual will be prepareil for the use of the Arctic JX- 
peJilion, consisting of reprints ot papers in llic transactions of 
learned societies which would not otherwise be accessible, and 
other materials ; the object being to furnish an exact view of the 
stale of existing knowledge of Greenland and the surrounding 
seas. The geographical and ethnological poitions will be under¬ 
taken by the Arctic Committee of the Geogra])hical Society. 
The other sections will be edited by Mr. Rupert Jones, undci 
the suj^ervisioii of a Cominiltec of the Royal Society. 'Die 
appointments of tlie lieutenants and other officers to the Avciic 
Expedition were made this week, The Royal Society lias ic- 
commended the appointment of a botanist and a zoologist hir 
the consideration of the Admiralty, but they have not yet been 
ulUcially selected. Good progress is being made in the strength¬ 
ening of the ships at Fortsmouth, which have been ordered to 
be ready for sea by the middle of May. The statement, in some 
of our contemporaries, that Capt. E. Hobart Seymour is to be 
second in command of the l*lxpeditioii, is incorrect. 

Many sorts and conditions of men will regret as a personal 
loss the death of the Rev. Charles Kingsley, which took place on 
Saturday last. We regret his loss as that of a man who had a 
warm love for science, and who by his writings and example has 
done much to foster a love for it among others. He*was an 
honour to his country and his cloth, and it would be a good 
thing for the latter in many ways if its members could be per¬ 
suaded to follow his example, and, like take a hearty 
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interest [in every healthy form of human activity. Few men 
have been more loved than Charles Kingsley, and the wide 
influence of his example and teaching has bcin undoubteilly for 
good. 

The death is announced.of M. d^Omalius d*HalIoy, the well- 
known veteran Belgian geologist, as having' taken place on 
the iSth inst., at the age of ninety-two years. M. d'llalloy was 
bora at Liege on February 16, 1783. lie was a member of the 
Royal Academy of Brussels, of which he was president in 1850, 
Corresponding Member of the French Academy of Science, and 
Member of the Geological Society of Paris, lie was author of 
a large number of scientific works ; among others, “ Elements 
de Gdologie^' (1S31), ‘‘Introduction a la Gtfologie'' (1833), 
“ Prdcis elementaire de Geologic” (1843), “Abrcgc dc Geologic” 
(1C53), besides numerous memoirs in the Journal des Mmes^ the 
Journalde Physujuc^ the Annales des Mines^ the Mcmoircs of the 
French Geological Society, and the Bulletin of the Belgian 
Academy, 

With regard to the Transit of Venus, the following telegram, 
dated Aden, Jan. 21, has been received “Ingress and egress 
well observed from three stations in Rodrigues; nine Janssen 
plates; fifty-eight sun-picturcsi. Observers, Neate, Iloggan, 
Wharton.” 

A GeKtlkman whose name is unknown has made a gift of 
10,OCX)/, for the promotion of university education among the 
•working classes of Nottingham. 

At the recent meeting of Convocation of the University of 
London, a resolution was unanimously carried, “That in the 
opinion of Convocation it is desirable that a special examina¬ 
tion be instituted in this University in the subjects which 
relate to public health.” It was stated that there is every 
probability of the Senate giving force to the resolution by the 
establishment of an examination of the character indicated. 

A COURSE of six lectures] on scientific subjects, in the Towm 
Hall, Stratford, was commenced on Monday by Mr. J, Norman 
Lockyer, F.R.S., whose subject was the “ General Principles of 
Spectrum Analysis.” The hall, we believe, was crowded w ith an 
attentive and intelligent audience, largely composed, apparently, 
of people belonging to the working classes. Mr. Lockyer 
lectures on the same subject next Monday, and on the tw^o 
succeeding Mondays Dr. Martin Duncan, F'.R.S., lectures on 
“Mountain-making” and on “Coral Islands.” On Mondays, 
March i and 8, Dr, Carpenter, F.K.S., will lecture on “ Deep- 
sea Researches.” The lectures are given in connection with the 
Gilchrist Educational Trust, 

The Council of the Royal Horticultural Society have recently 
instituted a series of fortnightly lectures on Wednesday evenings, 
at eight o'clock, intended especially for those Fellows and their 
friends whose engagements prevent their attendance at the 
Wednesday afternoon meetings, and for the instruction of their 
gardeners. The first lecture of the series was delivered by Prof. 
Dyer, on the Growth of Ferns from Spores, which was followed 
by one last evening by Mr. A* W. Bennett, on the Fertilisation 
of Flowers by means of Insects. 

Few papers of greater interest to botanical students have 
recently issued from the press than Mr. Bent ham's treatise on 
the recent progress of systematic botany, read at the Belfast 
meeting of the liriiish Association, and which, but for untoward 
circumstahees, would have formed the address to the Linnean 
Society aV?the Anniversary Meeting in May last. Commencing 
wiA a review of the history of systematic botany from the time 
, Linnwus, and of the gradual introduction of the natural 
he then considers the principal works in this branch of 
Mdfiitce recently published, or now in progress, under the follow'- 

V, 


ing heads : —(x) Or dines Plantarum^ or general expositions of 
the orders and sub-orders constituting the vegetable kingdom ; 
{2) Genera Plantarum^ or systematic descriptions of all the 
genera constituting the vegetable kingdom; (3) Species Plan^ 
tarufUf or systematic enumeration and descriptions of all known 
species; (4) Monographs of orders and genera; (5) Floras, or 
histories of the plants of particular countries or districts; and 
(6) Specific descriptions, detailed or miscellaneous. The prac¬ 
tical advice of this veteran systematist to compilers of works of 
this description should be carefully studied by all botanical 
writers. 

A NEW French weekly scientific periodical has issued its first 
number under the patronage of a Standing Committee of the 
French Geographical Society. It is edited by M. Herz, one of 
the stair of the Journal OjfficUL It is called the Exploraieur, and 
is ])ubli5hed for the purpose of promoting the cause of geogra¬ 
phical ex[ 4 ;i;^jatIon among the French. One of its first objects 
is to send .-trustworthy travellers into the Sahara, where M. 
Dourneau«Dcipre and others were murdered a few months ago. 
The pAplorateur is opening, ^at present, a private subscription 
on behalf of M. Largeau, who is desirous of trying his chances 
in, the same region. Some native jiionecrs have been also sent 
out, and are expected shortly to transmit valuable intelligence 
from the central Sahara. 

A TAKCEL of dried plants has recently been received at Kew 
from the Samoan Islands, sent by the Rev. Mr. i^owcll. Some 
novelties may be exi^ectcd from this region, as it is still very little 
explored, 

PROK. Dver's article on the Tree Aloes of South Africa, 
recently published in this journal, having elicited numerous 
inquiries respecting tliis curious genu.s, it may be interesting to 
some of our readers to know that several fine species are in 
flower at the present time in the Succulent House at Kew. 

Tree Fern^ are neatly all of elegant and pleasing habit, and 
one tieserving these epitUef^ in a high degree is Cyalkta insi^nis^ 
a native of Jamaica and other West ludmii islands. A magni¬ 
ficent specimen of this species recently attracted adpiirritioii 
in the tropical conservatory at Kew. It has fronds upwards of 
twelve feet in length, the stipes or stalks ol which are densely 
clotlied with long glodsy scales. 

About fifty new genera were added to the flora of Australia 
during the year ending with the appearance of Baron Mueller's 
last report, many of them of great interest in phytogcography. 
The following are a few of the more interesting :—Corynocarpus, 
Carmichmlia, Hex, Lagerstreemia, Agrimonia, Embothrium 
(§ Oreocallis), Uimus (§ Microptelea), MoTtUa, Areca, and 
Wolffia. 

Passing through ilie greenhouse containing the collection 
of succulent plants at Kew ihe other day, a corrcsjiondent 
was much struck with the flowers of a plant he had pre¬ 
viously talien to be an ivy. I'he resemblance in foliage and 
habit is indeed so strong that a botanist migiii easily mistake it 
for a species of that genus, unless, of course, it was minutely 
examined. It is a native of South Africa, and is referred to the 
familiar genub Seiiecio, ,S’. ma&roglossus being its name. The 
yellow flower-heads are large and showy, the ray-florets being 
few and broad. A figure of it, we are informed, will shortly be 
published in the Botanical Magazine, This plant has been 
intfoduced into St. Helena, where it bears the name of Ground 
Ivy, as may be learned from the label attached to a specimen in 
the Kew Plerbarium, sent from thence^ by Mr, Melliss, Several 
other South African species of the same genus present equally 
interesting peculiarities. 

Boxwood, the wood of Buxus sempervirens, which is almost 
exclusively used for the best kinds of wood-engraving, has been 
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for some years becoming more and more scarce. Wood of the 
largest diameter is the .produce of the forests of the countries 
bordering on the Black Sea. Large quantities arc produced in 
the neighbourhood of Poti, from which port the wood is shipped 
direct to England. The supply, however, from this port is, we 
learn, becoming fast exhausted; and it is said, unless the forests 
of Abkhassia are opened to the trade, it must soon cease alto* 
gcthcr. The quantity exported from Poti during the year 1873 
amounted to 2,897 tons, of the value of 20,621/. ; besides this, 
from 5,000 to 7,000 tons of the finest quality annually pass 
through Constantinople, being brought from Southern Russia 
and from some of the Turkish ports of the Black Sea for ship¬ 
ment, chiefly to Liverpool. An inferior and smaller kind of wood 
supplied from the neighbourhood of Samsoon is also shipped at 
Constantinople to the extent of about i,5po tons annually. With 
regard to the boxwood forests of Turkey, the British Consul at 
Constantinople reports that they are nearly exhausted and that 
very little really good wood can now ht obtained from them ; in 
Russia, however, where some little Government care has been 
bestowed upon forestry, a considerable quantity of choice wood 
still exists; but even there it can only be obtained at nn ever- 
increasing cost, as the forests near the sea have been denuded of 
Lhcir best trees. The trade is now entirely in English hands, 
illhough formerly Greek merchants exclusively exported the 
wood. In the province of Trebiitonde the wood is generally of au 
Inferior (juality ; nevertheless, from 25,000 to 30,000 cwts. arc 
annually shipped, chiefly to the United Kingdom. 

The trade between I’ortugal and Great Britain is very largely 
composed of fruits of the Citrus tribe ; the value of the exports 
from Portugal have, however, of late been considerably aug¬ 
mented, and will be more so in a few years, by the large number 
of [lino-apples shipped to England. During the last two or 
three years the cultivation of this fruit in the Azores for export 
purposes has been largely developed. Bananas, also, have occu¬ 
pied much attention, and have been exported in such quantities, 
and rea]i>cd such remunerative prices, that a large and flourish¬ 
ing trade may be expected. With these products already 
established and yielding satisfactory returns, it would scarcely be 
supposed that landowners would devote their attention to other 
and untried crops ; yet we learn that the Phormiiim fenax, or New 
Zealand flax plant, has been introduced into some paits of the 
Azores, where its growth has proved highly satisfactory ; and as 
it is proved that it will flourish in places where nothing else will 
grow, it may, in course of time, become an article of export. 

The diilillation and manufacture of attar of rose is a large 
and important branch of industry in Adrianoplc. In the 
northern parts of the country, wc are told in an official docu¬ 
ment, the produce of 1S73 exceeded by 35 per cent, that of 
the previous year, the quantity distilled being some 121,875 
ounces, valued at about 90,000/. It is chiefly exported from 
Pliilipopoli to England, France, Germany, and Austria; and 
recently merchants in the United States and Germany have 
opened correspondence with firms in Adrianoplc, with the 
view of establishing agencies to further extend this branch of 
commerce. • 

A VALUABLic and interesting report reaches us from New 
Zealand, on the Durability of New Zealand Timbers.'* It has 
been drawn up by Mr. T. Kirk, F.L.S., and is by far the best 
account of the woods of that colony that we are^acquainted with. 
New Zealand has exhibited Jier timbers at several of the interna¬ 
tional exhibitions ; and thougli*many of them have been remark¬ 
able both for .size anA beauty, they have never rivalled those of 
our Australian colonies, owing to want of care in seasoning, pre- 
paring, and naming the specimens. In some practical hints on 
reasoning timber, Mr. Kirk rightly says that no plan is so effec* 
ag keeping it in ventilated she^i protected from the 


rain. He points o^t errors in felling and using limber, 
which all practical foresters and builders are acquainted 
with, but which are unfortunately of too frequent (jccur- 
;ence in many countries, namely, felling trees during the 
growing season, using limber immediately after felling, coaling 
green or unseasoned wood with paint, &c. In the list 
of useful woods given, which number thirty-eight distinct 
trees, the Kauri (DamfUitfu (i/tsO‘a/is)^ Totara {roi/ocar/its 
Mira), and the Red Pine, or Rimu {^Daaydium cupressinum) 
have a first place. The first-named is the finest tree in New 
Zealand, growing to a height of 120 to 160 feet; its wood, also, 
is the most valuable, being used before all others for masts, sjurs, 
and other shipbuilding purposes. The wood is frequently very 
beautifully mottled, and would be much valued by cabinet¬ 
makers in this country, were it an article of import; but New 
Zealand woods reach us only occasionally. The Kauri is largely 
used in New Zealand for railway sleepers. As au instance of its 
durability, Mr. Kirk says that near Papakiira, an ancient Kauri 
forest has been buried at some remote period ; in some places 
the logs still show above tlie surface. Much of the timber has 
been dug up in [lerfcctly sound condition, and used for sleepers 
on the Auckland and Waikato Railway. Kauri timber is also 
exported to some extent from New Zealand to Australia, Tas¬ 
mania, and Mauritius; and during the past three years the 
quantity so exported has more than doubled. Considering the 
limited area to which the tree|is confined, it is to be hoped that 
some system of conservancy will preserve the trees. 

The Senatus of Edinburgh Univeraity has received a favour¬ 
able rcjily from the Treasuiy as to an endowment for the pro¬ 
posed Chair of Education. Dr, Bell's trustees offered an endow¬ 
ment of 4,000/., and the Senatus asked Government to grant a 
similar sum to complete the endowment. It is also stated that 
the arrangements for the establishment of the Chair of Education 
ill the University of Si. Andrew’s are in such a state of forward¬ 
ness that it is expected they will be completed forthwith, and 
that a Professor, with a suitable endowment, will be ready to 
enter on his duties by the beginning of next winter session. 

The Council of the Society of Arts have decided to offer the 
Society’s Fothergill Gold Medal for an effective means of 
extinguishing fire on board ship, and they have directed the 
Secretary to enter into communication with leading shipowners, 
with the view of enlisting their aid in this lm[)ortant matter. 

An underground railway was inaugurated between Pera and 
Galata a few days since. 

The meeting at Paris of the International Conference on the 
Metrical System has been postponed till March i, 

On the morning of January 22 an earthquake was fell at 
Ravenna, in Central Italy. The exact hour is not stated. It 
would be curious to ascertain whether it was connected with the 
rapid elevation of barometric pressure of 17 millimetres in a few 
hours, which was observed at the Paris Observatory and in many 
other places in France at the same time. 

At a recent meeting of the Academy of Natural Sciences of 
Philadelphia, I*rof. Leidy—from a study of some fiesh specimens 
sent him by Prof. Hayden, and obtained about one hundred miles 
east of Greeley, Colorado—declared his conviction Uia,t the 
colossal genus Broniot/urium of Marsh is synonymous with 
Symborodon laxA Miobasilms of Cope; and that all these must 
give place to Tiiamtherium of Leidy, of which there are probably 
not more than two species. 

Mr. S. W. Carman describes, in the Proceedings of the 
Boston Society of Natural History, a new American species of 
serpent from Florida, under the name of Ilelkops alUni^ 

Mr. Wilcox communicates to the Academy of Natural 
Sciences of Philadelphia the account of an unusual mode of 
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burial wliich was formerly practised among the Indians of North 
Carolina. He states that in numerous instances burial-places 
have been discovered where the bodies had been laid with the 
face up and covered with a coating of plastic clay about an inch 
thick. A pile of wood was then placed on top and fired, consuming 
the body and baking the clay, which retained the impression of 
the body. This was then lightly covered with earth. 

Intericsting additions to our knowledge of the fauna of the 
Mammoth Cave have iccently been made by Mr. F, W. Putnam, 
of Salem, U.S., who, as a special assistant on the Kentucky State 
Geological Survey, of which Prof. N. S. Shalcr is the director, 
had great facilities extended by the proprietors of the cave, and 
he made a most thorough examination of its fauna, especially in 
relation to the aquatic animals. Mr. Putnam passed ten days 
in the cave, and by various conltivances succeeded in obtaining 
large colleclions. He was paiticularly fortunate in catching five 
specimens of a fish of which only one small individual had here¬ 
tofore been known, and that was obtained several years ago 
from a well in I.ebanon, Tennessee. This fish, which Mr. 
Putnam had previously described from the Lebanon specimen 
under the name of Choio^iisicr agasn'Jiy is very different in its 
habits from the blind fishes of the cave and other subterranean 
streams, and is of a dark colour. It lives principally on the 
bottom, and is exceedingly quick in its motions. It belongs to 
the same family as the two species of blind fishes found in the 
cave. He also obtained five specimens of four species of fishes 
that w'cre in every respect identical with those of the Grccu 
River, showing that the river fish do at times enter the dark 
waters of tlic cave, and wdien once there apparently thrive as 
well as the regular inhabitants. A large number of the white 
blind fishes were also procured from the Mammoth Cave and 
from other subterranean streams. In one stream the blind fishes 
were found in such a position as to show that they could go into 
daylight if they chose, while the fact of finding the Choio^asfer in 
the waters of the Mammoth Cave, w'here all is utter darkness, 
shows that animals with eyes flourish there, and is another proof 
that colour is not dependent on light. Mr. Putnam found the 
same aiTay of facts in regard to the crayfish of the cave, one 
species being white and blind, while another species had large 
black eyes, and was of various shades of a brown colour. A 
number of living specimens of all the above-mentioned inlia- 
bilants of the w^aters of the cave were successfully brought to 
Massachusetts after having been kept in daylight for several 
weeks, proving that all the blind cave animals do not die on 
being exposed to light, as has been stated. 

We have received the Annuaire of the Belgian Academy for 
1S75. It contains the usual useful information concerning the 
organisation and work of the Society, the prizes it awards, list of 
mcmliers, &c. The principal memoir is that of Queielel, men¬ 
tioned in Nature, vol. xi. p. 217, with a portrait; there are also 
memoirs, with portraits, of two other deceased members, Charles 
Poclman, the comparative anatomist, and H. L. F. Partoes, the 
architect. 

The additiona to the Zoological Society*s Gardens during the 
past week Include an Australian Cassowary [Casnarim australis)^ 
new to the collection, from Australia, presented by the Marquis 
of Normanby ; a Banded Cotinga (Cotinga dneid) and a Naked-, 
throated Bell-Bird (Chaspiorhyptekus nudicollis\ from Bahia, 
purchased; a King Vulture {Gyparchm papa) from Buenos 
Ayres, presented by Mr. M. Billinghurst; a Bonnet Monkey 
{AfUcacus radiatus) and a Macaque Monkey (M, cympiolgus)^ 
presented by Mr. H. Lumsden, a Rhesus Monkey (Af. efythrms\ 
presented by Mr. W. de Wlnton, and a Bonnet Monkey, pre- 
4.' sented by Miss M, Hailes, all from India ; a Black-tailed Ante- 1 
lope from West Afriw, purchased, I 


ON THE MUSCULAR MECHANICAL WORK 
DONE BEFORE EXHAUSTION 

TV/JUSCULAR exertion may be either dynamical or statical. 

Dynamical work is generally intermittent, while statical 
work is generally continuous in its action. The dynamical work 
done by any muscle before exhaustion is easily measured in 
kilogrammelres. Assuming the force exerted by any muscle to 
be Wy and if n be the number of times the force is exerted 
through the distance A, until exhaustion sets in, then the total 
work, IV, done before exhaustion, is 


IF 70 h n (l). 

If, however, a weight, w, lie supported on the horizontally 
outstretched arm, then by the above formula the amount of 
work is zero, although the arm soon tires out. In his “ Principles 
of Animal Mechanics ” pp. 24- -44, London, 1873, Mr. llaughton 
has attempted to estimate the statical work thus done by the 
muscles of the arm. I.et 7C' the weight, a — weight of arm, 
a -- distance from centre of glenoid cavity to centre of weight, 
and / =5 time in seconds before exhaustion. The muscles exert 
a force capable of sustaining the weight of the loaded ann at its 
centre of gravity, l^et 0 be a small arc, through which the arm 
moves uniformly with an unknown angular velocity 7 Cf in the 
time t. Then, if x is the distance from the centre of the glenoid 
cavity to the centre of gravity of the loaded arm, we have— 


But since 


Total work -- (7^^ -i* a) x 0 

[w + I,) . 1 - ^ a 


and 


0 7U/, 

Total \Vork*--'7i'a -h 


wc shall have— 


(2). 


The values of (o) and (a) are e.isily obtained by direct mea¬ 
surement and weight. This foimuhi (2) is, however, no better 
than (i), for when 6 is zero, 7 (f is also zero, and the work would 
l)e noLliiJig. Mr, llaughton has, however, used this formula, 
assuming w- i, which value he has deduced from experiments 
made by myself (Prin. of Animal Mech., pp. 475—7), and 
published in the School Laboratory, 1S71, vol. i. p, 108.^ The 
experiments were conducted as follows :— 

A weight 70 = 7‘oo kilos, w^as lifted from a vertical to a hori¬ 
zontal with the shoulder, in a varying lime At the instant the 
wcigJit reached the horizontal, the muf clcs were relaxed, and the 
weight allowed to drop, being caught on a cushion attached to 
the leg. The intervals of work and rest, /, were in all cases 
equal. (I intend to repeat these exi)crimeuts, making the interval 
of rest constant). Mr. llaughton has repeated my experiments, 
and has deduced the formula-— 


I 


J\J _ 

f;) 




where n is the number of lifts before exhaustion, 
tious for my right arm are given below. 


(3). 

The observa* 


Taih-e T. 


t 

1 

n (obs.) 

»(ca1c.] 

1 

d per cent. 

t per cent. 

1 ’i 64 

iS-8 

22*2 

- 41 

1*9 

I-SO 

22*8 

22*8 

0 

g*i 

2 ’ao 

i8-s 

21*7 

- 17 

1*0 

yoo 

17-3 

18‘2 

- 5 

x*7 

4*00 

»S ‘3 


— I 

1*9 

^•50 

15-0 

i‘ 13-8 

+ 8 

*’3 

5 00 

> 4-3 

12’6 

+ 12 

2*8 

6-00 

12-8 

9‘4 

+ 27 

t 

3*1 


<rhe values of the constants in (3) as obtained by Mr. llaughtor 

arej A ** 30*4 and * o*666. Substituting these values, anc 

the proper values of / in (3), and we have n (calc). Columr 
d is the difference in per cent of n (obs.) Each value of n obs. 
is a mean of four determinations. The probable error of this 
mean in per cent, of n (obs.) is given in column e. The experl< 

* These experiments were merely published at a prelimiaarv. m orde 
that I might purttie the inrestigatimi at my Idiuie. wym 
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mcnts of Prof. Haughton are more nearly represented by (3), but 
that they are in themselves more accurate, is, as will be seen, a 
matter of doubt. One of the deductions which Prof, Haughton 
makes from (3) is the determination of his so-called angular 

velocity!” 0'666 ~ = 1*0472,* The mean value of w as 

determined from several observations is Z'oo. Hence (2) 
becomes— 

Total work 5= a^v + (4). 

Besides the difficulties already noticed, the conclusion arrived 
at in (4) is open to,^several fatal objections, a few of which I 
will detail. 

r. In his reduction resulting in’{3), Prof. Haughton assumes 
the truth of the following law (Prin. An. Mech., p. 442);— 
“ When the same muscle (or group of muscles) is kept in con¬ 
stant action until fatigue sets in, the total work done, multiplied 
by the rate of work, is constant.” By “ rate of work ” is meant 
the work per second. But in these experiments the muscles 
were not kept in constant action,” and even during the interval 
of work the action of the muscle constantly varies. The rate 
of work ” is therefore also entirely indefinite. 

2. The method of experiment used by me, and which seems 
to have been followed by Prof. Haughton, I have found entirely 
unreliable, as will be hereafter shown. 


3. Putting j 9 = 
the form— 


in (3) and it may be reduced to 


z= A-^Pnt 


( 3 '). 


Anyone who will take the trouble to calculate and co-ordinate 


the values ” and «/from Prof. Ilaughton’s observations, pp. 

468, 474, will see that these co-ordinated values form a curve, 
instead of a straight line. This is mucli more plainly marked in 
an unpublished scries now in my possession. These latter expe¬ 
riments were made with an apparatus and method to be described 
in the next paper. They are more accurate than those before 
published, but not as accurate as can be obtained. It is certain, 
however, that the value of w in (3) is not constant. Assuming it 
to be constant, however, and its value in the series referred to, 
lies between 0-30 and 0*50. This illustrates very forcibly the 
futility of attempting theoretical reductions on the basis of assumed 
“ laws,” uhtil we have first made sure of our facts. 

Another series of mine which was also reduced by Prof. 
Haughton consisted in raising a varying weight, 7 V, through the 
lemnhof the arm in a time t “ 1*164 sec. The experiments 
were otherwise conducted as before described. Mr. Haughton 
makes use of the above-quoted law in this reduction, and finds 


the relation to be— 



(SI- 


f For my right arm the constants are A' — looo and 4 => 3'(^ 
The comparison of n (calc.) and «(obs.) is satisfactory, and for 
want of space it is omitted. Solving (5) for n and niaking 
w » 7-0, and making # - i -104 in {3), and the values of n are 
evidently identical, or— 

7 A' _ /fir04_ 

'(7-0+ 1 )* ■ ,''+(2«y(i-i64)* 


where Z should equal unity. Solving for Z and introducing the 
values of the constants, and we find Z = 1*41. Altlumgh this 
discrepancy was pointed out to hiirn Prof. Haughton has trans¬ 
ferred unreduced, from the observations leading to (S), the first 
value of « {/ * I '164) in Table I. It is to be regretted that Prof, 
Haughton did not leave unpublished the last 43 pagej of nw in¬ 
teresting and valuable work. ' Frank E, NIpiier, 

{To be continued.) 


SCIENTIFIC SERIALS 

The current number of the Journal of Anatomy and 
ology commences with a suggestive description, by Dr. J, F. 
Goodhort, of three cues of malformation of the spmal column 
* A few of these decimals night be dropped without impairing the accuracy 
of the result* 


associated with lateral curvature, which lead him to the conclu¬ 
sion that cases of asjfmmctry of the two sides of the spinal 
column are due to original malformation of the bodies of the 
implicated vertebrm in the direction of a bi-lobed or double 
nucleus, and the subsequent unequal growth of the tvi'o halves. 
—Prof. Struthers lia^ also a lengthy article on variations of the 
vertebra and ribs in man, which will be read with interest in 
connection with that of Dr, Goodhart, and by all comparative 
anatomists, several very instructive abnormalities being described. 
—This paper is followed by one from the pen of Dean Byrne, 
on the development of the powers of thought in vertebrate ani¬ 
mals in connection with the development of their brain; in which 
the author, by a comparison of the cerebral capacities of the 
diiferent families of Mammalia with those of comparative ana¬ 
tomical structure and embryonic development, endeavours to 
prove that the functions of the anterior lobes of the brain belong 
to the act of thinking single objects of sense, those of the middle 
lobes to the act of thinking such objects with a sense of succession 
of them and as part of that succession, and those of the posterior 
lobes to the act of thinking a co-cxistcnce or succession of them as a 
case of a general principle.—Prof. M, Watson continues his con¬ 
tributions to the anatomy of the Indian elephant, describing the 
muscles and blood-vessels of the face and head. The same 
author also, with a drawing, describes a remarkable case of 
pharyngeal diverticulum, which opened on the free margin of 
the posterior pillar of the fauces, occupied the anterior tri¬ 
angle of the neck, and liad a duct-like communication with its 
orifice, running between the internal and external carotids.—Dr, 
Arthur Kansomc records the position of the hearths impulse in 
dilileront postures of the body, from chest-rule measurements 
made by Mr. W. A. Patchelt.—Baron A. de Watleville de¬ 
scribes the cerebral and spinal nerves of Rana euulenta^ from a 
.scries of dissections recently made.—Prof. Turner gives an 
account of the occurrence of Phoca greenlandica as a British 
species, from a specimen captured in Morecambe Bay and iden¬ 
tified by Mr. T. Gough.—Mr. J. C. J^wart records notes on the 
minute structure of the retina and vitreous humour.—Mr. J. C. 
Gaiton also lias a note on the l^pitrochleo-anconeiis or Anco¬ 
neus Sextus (Gruber) as a supplement to l*rof. Gruber’s paper, 
giving drawings of it in Tamandua Utradactylay Cholopus didac- 
iylnsy Phascolomys wombatay and Juhidna seiosa ,—'Phe remain¬ 
ing short papers are by Mr. J. Reoch, on urinary pigments ; by 
Dr. J. J. Charter, on abnormalities of the arteries of the upper 
extremity j by ATr. J. Harker, on a four-toed feetus without 
head or upper limbs j and by Dr. J. Cantlie and Mr. Bellamy, 
on the absence of the quadriceps-femoris muscle, and on the 
])rescnce of a sixtli lumbar vertebra, the first rib being rudi¬ 
mentary. 

I'liE Scottish Naturalist for January maintains the prestige of 
this interc.sliug quarterly, now entered on its fifth year and tljird 
volume. 11 commences with an article of a more popular character 
than most:—“ Illustrations of Animal Reason,” by Dr. Lauder 
Lindsay, the authenticity of the anecdotes being vouched for by 
the writer. Among the botanical notes, the most interesting is 
that of the discovery in Aberdeenshire by Mr. Sadler, during an 
excursion of the “ Scottish Alpine Club,” of two plants new to 
Britain, Carex fri^^ida zxdiSalix Sadleriy the latter now described 
for the first time, and probably a hyVnid between S, 7’etuitlata 
and S, lappontun or lanata. We have further inst.'ilments 01 
‘‘The Lepidoptera of Scotland,” by Dr. Buchanan White, and 
“ The Coleoptera of Scotland,” by I)r, Sharp, 

Poggendorff'5 Annaltn der Physik und Ckemity 1874, No. 11. 
—The first paper is by W. Muller, of Perlebcrg, on the re¬ 
duction of metallic oxides by hytkogen, and the application^ ot 
this process for the quantitative determination of meials. The 
value of this method of quantitative determination depends 
on the fact that hydrogen reduces diffeiciit mciallic oxides at 
dilVercnt temperatures. The results i^f Muller’s experiments 
show that the quantities of several m<.tanic oxides may be deter¬ 
mined in this way, when the mixtures are heated in hydrogen, 
and care i.s taken with regard to legulalion of temperature. The 
method proved successful for copper and zinc, copper and silver, 
copper and bi.smuth, copper and cadmium, copper and lead, 
copper and tin, copper and iron; also for copper, iron, 
and zinc, and pretty well for copper, cadmium, and zinc; 
but it was unsuccessful in the »se of silver and'iron, 
silver and lead, arsenic and antimony. The apparatus is 
simple enough, but the cxi)erira6nts take a very long time, and 
wdi not be of much general practical use.— ^The next mper 
records some thermo-electric studies by E. Budde,—Dr, Kurd 
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Lasswitz, of Breslau, contributes an article on the decay of the 
“kinetic atomic theory ** in the seventeenth century.—Another 
communication is by Dr.* H. Streintz, df Vienna, on torsion- 
oscillations of wires. 11 is followed by a paper on resistance in 
p;alvanic conductors, by H. Ilerwig. This paper was accidentally 
delayed, and should haye been published before another one on 
* the same subject, which appeared in Part 1 874, No. 9, of these 
Annals.—The next paper, on fluorescence, by O. Lubarsch, is 
highly interesting. The author gives an account of elaborate 
investigations he made on the subject, with special reference to 
spectrum analysis; his general results seem to show (i) that for 
each fluorescent substance there are only certain rays of light 
causing fluorescence ; (2) that the colour of the fluorescent light 
depends on the rays of incidence, and follows Stokes’s law ; and 
(3) that the most refrangible fluorescent rays, produced by sun¬ 
light, correspond to that place in the spectrum uhere the liquid 
snows its maximum of absorption, providing its fluorescence 
proves .1 simple one, when examined by prismatic analysis of the 
linear s])ectrum. In all three points Mr. Lubarsch differs from 
Pierre and I.ommel, who investigated the subject before him.— 
On tlie expansion of mercury after Mr. Regnault’s experiments, 
is a valuable communication from Mr. A. Wullner.—The 
remaining papcisare: On the influence of the temperature of 
air on the index of refraction, by M. V. von Lang; and on the 
oblique passage of rays through lenses willi reference to a pecu¬ 
liarity of the crystalline lens, by I-.. Herman,—besides these, 
there is a short note by IT. Schncebeli, on llipp’s machine for 
determining the laws of motion. 

Der Naturforscher (Nos. 40 *S74.)—Among the 

papers in this number we note the following :—On currents and 
temperatures in the Atlantic Ocean; observations made on board 
the Oerinan corvette Ga^elle^ by the commander Herr von 
Schleinitz, on a voyjige to the Kerguelen Islands.—On carnivo¬ 
rous plants; researches made by Prof. Ferd. Cohn, of Breslau, 
with European species.—Note on the discovery of a new aste¬ 
roid, 139, on Oct. 13, 1874, by Mr. J. Palisa, at Tola. It ap- 
penred of the iith magnitude, under R.A. 2h. 7m. 19’39S.; DeeJ. 
+ 7“ 29'50*7".—On the native iron of Ovifak, Greenland ; dis¬ 
cussing the question whether this native iron is of meteoric or 
terrestrial origin,—On the innucnce of temperature \i\iow the 
respiration of plants; researches made by Herren von Wolkoft 
and Mayer at Heidelberg, showing that the inlliience is not 
nearly so great as is generally accej)tcd.—On the formation of 
urea in the animal organism, by Herr von Knicriem.—On attrac¬ 
tion and rcpulsiimJjy heal and light, i)y A. Bcrgner; account t)f 
experiments made, which led to dill'ercnt results than thosj* 
obtained by Mr, Crookes.—On the decrease of intensity in the 
light of Jupiter’s satellites when passing over the planet’s <lisc. 
This was cx))lained by S. Alexander as resulting from inter¬ 
ference and absorj)tion of the rays of light; H. J, Klein now 
gives a much simpler explanation.—On the inorganic cell and 
tbe phenomena of growth m the inorganic world, l>y M. Traube ; 
giving a purely physical ex])lanation for the origin and growth of 
the cell. —Besides many smaller notes of scientific interest, the last 
number contains a detailed account of the sledge journeys made 
by Oberlieutnant Jul. Payer while in polar regions with tlic 
Austrian Polar Expedition. 


SOCIETIES AND ACADEMIES 

London 

Royal Sociaty, Jan. 21.—“ On the Origin and Mechanism 
of Production of * the Prismatic (or columnar) Structure of 
Basalt,” by Robert Mallet, C.E., F.R.S., &c. 

In this paper the author shows that all the salient phenomena of 
prismatic basalt as observed in nature can be accounted for as 
results of contraction by cooling in a homogeneous body pos¬ 
sessing the properties of basalt, and that the theories hitherto 
advanced and repeated in text-books of the production of ba¬ 
saltic prisms are alike untenable and unnecessary. If a large 
level and tabular mass of homogeneous basalt cool slowly 
by loss of heat from one or more of its surfaces, the contraction 
of the mass while plastic will be met by internal movements 
of its particles ; but when the temperature has fallen to a 
terlajp point of rigidity reached at between 900* and 600^ F., 
splitting up commences, and that surface will begin to divide 
itself into .similar geometric figures of equal area, which oh 
mechanical principles must be hexagons, the diameter of which 
is sl^own to depend upon the relation that subsists between the 
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coefficients of, extensibility of the material and of its contraction 
by cooling down to the splitting temperature. These hexagons 
are the first formed ends of the future prisms, whicli split deeper 
into the mass as cooling down to the splitting temperature 
reaches deeper into it. When the prisms have split down to a 
certain distance, further cooling proceeds, not only from the ends 
of the prisms, which formed the surface of original cooling, but 
from the sides of the prisms. Now, as each prism is coldest at 
llie end, and hottest where in the act of splitting, and is also 
hotter along the axis than at the exterior of each prism, so, by 
contraction, differential strains are produced in each prism, both 
parallel to the axis and transverse to it, which result in cross 
fractures at intervals along the length of the prism, the distances 
between which the author has assigned. Transverse fracture 
round the prism must commence in the outer couche in a plane 
normal to the resultant of the contractile strains longitudinal 
to and transverse to the axis of the prism; the fracture com- 
rnences, therefore, oblique to the prismatic axis. This obliquity 
diminishes as the transverse contractile force diminishes, as the 
circumferential couc?tf of cooling reaches nearer to the axis of the 
jirisin ; the result is that the transverse fracture when completed 
IS lenticular or cup-shaped, the convex surface always pointing 
in the same direction in which the cooling is progressing within 
the mass. # 

Jf the mass cool from the top .surface only, the convex 
surfaces of the cup-shaped joints will all point downwards; if 
cooled from the ^bottom only, they will point upwards; and if 
from both surfaces, the convexity of the joints will be found point¬ 
ing l)Oih u])wards and downwards in the mass. As the splitting 
always takes place normal to the .surface of cooling, so, if that 
Mirliice ]>c level and cool, unifonnly, the prisms must be vertical 
and sitaight ; also, if the cooling surface lie a vertical or inclined 
one, the Jdireclion of the prisms will be normal thereto. If, 
liovvever, the mass cool from its iijqK'r or lower surface, but 
of much greater thickness in one dirc<‘tioii than in the opposite 
one, the prisms formc«] will not be straight, but liave their axes 
curved, liecausc the successive couche.^ reaching the sjditling 
leinpcratuic successively within the mass, and normal to which 
the splitting lakes ])lace, arc themselves ciir\c(l planes. These 
are a few of the iniiicipal jioints <jf this paper, w'hich the author 
believes rentiers, for the first lime, a complete and consistent 
account of all the jihcnomena observed in jirismaLic basalt. A 
consi<lerable number of these ])henomeiia were refenvd to and ex- 
])laincd by the author. At the conclmion of his paper the author 
submits to rigiil examination tlic nr)tions wliic^ from 1804, the 
jieriod of Mr. (iregory Watts’s jiaper (Phil. 'Prans.), to*the jiresent 
time, have continued to occupy the text-bcjoks of geologists, and 
he points out how entirely these fail to acc<iunt for the 
phenomena. 

Linneau Society, Jan. 21.—Dr. G. J. Allman, F.R.S., pre¬ 
sident, in the chair.—Dr. Hollis read a paper on the pathology of 
oak-galls. Oak-galls may be divided into two classes, the unilo¬ 
cular or onc-celled, which include the woody marbled oak-galls, 
the ligneous galls of Reaumur, and the currant leaf-galls ; and the 
multilocular or many-celled, including the spongy oak-apple and 
the oak-spangles of the leaves. The author went with some 
detail into the structure and history of development of each of 
these kinds, taking a few examples of each. Witli the exception 
of the oak-spangles, all the different kinds appear to be formed 
during the growth of the leaf. The pathological differs from the 
healthy development in the more rapid growth of its cellular 
elen cnts and in the larger size they attain ; this is gained at the 
expense of the differentiation of the matrix of the bud* The 
author traced the origin of the different layers of the gall itself 
to the different layers of the leaf from which it is produced* A 
discussion followed, in which the President, Mr* Murray, Mr, 
Howard, Prof. Dyer, iand others took part.—The following papers 
were tnen read:—Reports of the Challenger Expedition; On the 
Lichens, chiefly of Tristan d’Acunha, by the Rev. Dr. Stirton.— 
On the Lichen Flora of New Zealand and Chatham Island, by 
the Rev. Dr. Stirton. 

• Mathematical Society, Jan. 14.—Prof. H. J. S. Smith, 
F.R.S*, president, in the chair.—Mr. J. W. L. Glaishcr gave 
an abstract of a paper by Prof. Cayley, on the potentials of 
ellipses and circles* The potential of an ellipse of uniform den¬ 
sity (in regard to a point not in tne plane of the ellipse) was 
found by a process similar to that made use of in Gauss’ memoir, 
“ Determinatio attractionis quam exerccret Planeta,’* &c. (1818); 
the final result resembled in a remarkable manner the fonnuia 
for the potential of an ellipsoid. The author then deduces a 
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Tcmafkable result rdating- to the partiedar' case where the 
attracted poirit /'is in the focal hyj^rhola of the ellipse, viz. : 
if we xohaider the Semi-axis minor as constant, but the semi-axis 
'major (and th^jr^ofne alifb the focal hyperbola) as variable'; and 
take the poihf in.the focal hyperbola, at a constant 

altitude above the pOsfne of .the ellipse ; then the potential re¬ 
mains constant. The potential of the circle is of course included 
in the general formula tbr the ellipse, but there are some special 
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i nvestigfltions which arc developed in detail in the paper.—Mr. 
(ilaihhcr then proceeded to give a sketch of a second paper by 
J*rof. Cnyley, on the attrattion of an ellipsoidal shell. The 
f-licll in question is the icdefinitcly thin shell of uniform density 
included between two similar and similarly situated ellipsoidal 
surfaces. Jl was known for a long time tliat the attraction of 
.such a shell on an internal point was equal to zero ; and in 1833 
Toisson showed aii.'ilylicnlJy that the attraction on an external 
point was in the direction of the normal to the coiifocal ellipsoid 
through the attracted point, or (what is the same thing) in the 
direction of the axis of the circumscribed cone having the at¬ 
tracted ])oint for its vertex. In 1834 Steiner gave a very elegant 
geometrical demonstration of Poisson’s theorem, but did not at¬ 
tempt to complete the solution so as to obtain the attraction of the 
ihell. This was done two years ago by Prof. J. C. Adams, F. R. S., 
who gave the solution at a lecture given in Cambridge. The result 
(which in the present paper is worked out in a different way) 
comes out with great simplicity, and we obtain, •without any 
process of integration, for the attraction of the shell a finite ex¬ 
pression which coincides with known formula', and which leads 
very casijy to the known formula for the attraction of a solid 
(llipsoid.—Mr. J. Hammond read a paper on the solution of 
linear differential equations in series. He first takes the general 
i (|ualion and expands j' in a series of determinants, the ;/ arbitrary 
constants being the first ;/ differential coefficients of y when x is 
put equal to zero, the particular integral being also expanded in a 
i cries of determinants. He then gives expansions of the same form 

for and — and a value of the wth differential coefficient of 

in the form of a determinant of m -t- i rows. And lastly, 

he considers two paiticular cases of the expansion of ^ in series 
from its differential equation.—Major J. R. Campbell exhibited 
two “ Mechanical Calculators.” The instrument is little more 
than a development of the circular slide scale in which two prin¬ 
ciples are engaged in one arrangement: (i) that of the common 
slide scale ; (a) that of the scale invented by the late Dr. 
Roget (see article “ Slide Scale,” by De Morgan, in the Penny 
Cyclopsedia.) The designer described the construction and ap- 
plicatioa of the instrument, and having been thanked by the 
chairman for his communication, presented both instruments 
(which were constructed with extreme neatness of penmanship) 
to the Society. Major Campbell also presented his description 
of the instrument to the Society, containing notes on its manu¬ 
facture, tables of logarithms, and log-logariUims employed in the 
construction.—Mr. J. J, Sylvester, F.R.S., made a brief com- 
munication on the representation of any unicursal curve and its 
nodes in terms of the parametric coefficients, and on Roberts* 
and Hart’s cases of unicursal 3-bar motion. M. Camille Jordan 
spoke on the subject of Mr. Sylvester’s communication 

Zoological Society, Jan. 19.—Mr. Robert Hudson, F.R.S., 
vice-president, in the chair.—The Secreta^ called attention to 
a letter received from a correspondent in Temate, Moluccas, in 
which it was stated that the writer had living examples of four 
species of Paradise Birds in his possession, namely, of Paradism 
fapuana^ Seleuddes alha^ Diphyllodes speciosa^ and PHlorhis 


magnifica ,—A coijjmunication was read from Mr. J. Brazier, of 
Sydney, N.S.W,, giving descriptions of ten new species of 
Australian lihells, from the collection of Mr. A. Coxen, of Bris¬ 
bane, Queensland.—Mr. A. G. Butler read descriptions of four 
new species of butterflies of the genus I*rotogcmus, belonging to 
the collection of Mr. H. Druce.—A communication Jwos read 
from Messrs. P. L. Sclaterand O. Salvin, giving descriptions of 
three new species of South American birds. I'hese were proposed 
to be called Microceratlus squamuladus, Antonwlus striatireps, 
and Tigrisoma salmoui, —Prof. Newton, F.R.S., gave an account 
of a MS., in the French Archives de la Marine, which con¬ 
tained some additional evidence as to the original fauna o 
Rodiiguez, and called special attention to the unknown writer's 
account of the terrestrial birds of that island, amongst which 
were mentioned the “ Solitaire,” the Prythromachm lej:yiati o 
A; Milne Edwards, and other now extinct forms.—A commit 
nication was read from Dr. A, B. Meyer, director of the Roy a 
Natural History Museum, Dresden, containing the description 
of a new Bird of Paradise, skins of which had been sent to him 
by Mr. van Musschenbroek, the Dutch Resident at Ternate, and 
which it was proposed to call JTiphyllodes GulUhni III. The 
habitat of this new bird is stated to be the inner mountains of 
Eastern Waigiou.—A communication was read from Major 
11 , 11 . Godv/iiv Austen, containing supplementary notes on a 
former paper on the species of llelicidc^^ of the sub-genus 
Plectopylis^ 

Meteorological Society, Jan. 20.—Dr. R. J, Mann, pre¬ 
sident, in the chair.—After the Report of the Council had been 
read by the Secretary and adopted, the President delivered his 
address, in which he dwelt in detail upon the various important. 
and useful measures that had been carried out by the aociety 
during the past year, and in doing so alluded to the action of the 
Maritime Conference in forwarding uniform and consentaneous 
operations on the part of meteorologists ; the establishment of a 
uniform system of record, by the combined action of the Society 
and the Meteorological Office of the Goveniment, which has 
been adopted by the Army Medical Department; and the start¬ 
ing of a considerable series of authorised and carefully inspected 
observatories, which have been planned upon a geographical 
base, so as to give a comprehensive grasp of the meteorolt^y of 
England, and so as to enable returns to be periodically made 
whicli will present at a glance the leading features of climate and 
season. The value of these stations, it was pointed out, had 
been very materially increased by a system of concerted action 
which had been agreed upon between the Meteorological Society 
and the Meteorological Office of the Government, and which it 
was intended to extend as the best and most available situations 
for other observatories could be determined upon. The President 
next spoke of the large addition that had been made to the use¬ 
fulness of the Society by the acquisition to its ranks of a con¬ 
siderable number of the most distinguished meteorologists of . 
foreign lands; of the importance of a scientific alliance with the 
Public Officers of Health, who are now so closely connected 
with meteorological investigations; of the inffiiencc of exceptional 
seasons upon the health of the community ; of investigations in 
progress with the climate, and especially the winter climate, of 
London, now of daily importance to some three millions and a 
half; oi systematic observations of the influence of seasons upon 
animals and plants; of the formation by the Society of a library 
of standard meteorological works; and of the introduction of close 
study of the physical condition and aspects of the sun in connec¬ 
tion with changes of weather and vicissitudes of season, a subject 
which is now getting to be of surpassing interest on account of 
the brilliant discoveries and marvellous deductions that have 
recently been made in this noble branch of scientific rese^h. 
The following gentlemen were elected Officers and Council for 
the ensuing year President, Robert James Mann, M.D., 
F.R.A.S. Vice-Presidents: Charles Brooke, M.A., F.R.S., 
F.R.C.S., Henry Storks Eaton, M.A., Rogers Ficdd, B,A., 
Assoc. Inst. C.E., Capt. Henry Toynbee, F.R.A.S. Treasurer, 
Henry Perigah F.R.A.S. Trustees : Sir Antonio Brady, F.G.S., 
Stephen William Silver, P'.R.G.S. Secretaries: George James 
Symons, John W. Tripe, M.D. Foreign Secretary, Robert H. 
Scott, M.A„ F.R.S. Council: Percy Bicknell, Charles O. F. 
Cat or, M.A., Cornelius Benjamin Fox, M.D., FredcrioGastcr, 
William John Harris, M.R.C.S., James Park Harrison, M.A., 
John Knox Laughton, M.A., F.R.A.S., Robert J. Lecky 
F.R.A.S., William Carpenter Nash, Rev. Stephen J. Perry, 
M.A., F.R.S., WillLam Sowerby, E. O. Wildman Whitehouse, 
F.R.A.S., Assoc. Inst, C£. 



:60 


NATURE 


\ yan . 28, 1875 


Physical Society, Jan. 16.—Prof, Gladstone, F.R.S., in 
lie chair*—A paper was read on the cleArolysis of certain 
actallic clilorides, by the President and Mr. Alfred Tribe. If 
aetallic copper^^" be immersed in solution of cupric cliloride, 
nsoluble cuprous chloride is formed upon it. The authors found 
hat if a strip of platinum be connected with dne of copper and 
he two immersed, the insoluble cuprous salt was also deposited 
ipon the platinum. Attributing this result to the electrolysis of 
he cupric salt by a feeble current, they tried the effect of a zinc- 
datinum cell excited by common water and with two platinum 
Electrodes in the cupric chloride. Cuprous chloride appeared at 
he negative electrode and chlorine at the positive. An ordi- 
lary Grove’s cell also gave cuprous chloride for the first two or 
hree minutes, but afterwards metallic copper. A zinc and a 
platinum plate, were joined and immersed in the cupric chloride ; 
:uprous chloride was deposited upon the platinum, the edges 
being also incrusted with metallic copper. With magnesium in 
place of the zinc, a larger proportion of copper was obtained. 
Mercuric and ferric chlorides being analogous to those of copper, 
induced the authors to experiment with them also. Pieciscly 
analogous results were obtained, mercurous and ferrous chlo¬ 
rides appearing at the negative electrode.—A communication 
was made by Prof. Guthrie on “ Salt Solutions and attaclied 
Water.” Continuing the direction of research previously indi¬ 
cated, and the results of which were communicated to the 
Society in November last, the author described the following 
facts:—Contrary to the generally received opinion, the minimum 
temperature attainable by mixing ice with a salt is very inde¬ 
pendent of the ratio of the two and of their temperature, and of 
the state of division of the ice. The temperature of a mixture 
of Iceland a salt is as constant and precise as the melting-point 
of ice." The nine salts resulting from the union of potassium, 
sodium, and ammonium, on the one hand, and chlorine, bromine, 
and iodine on the other, were examined in reference to their 
evyohydrates, the temperatures of the formation of Avhich range 
from — 28 to — II. For the same halogen, sodium salts assume 
less water than ammonium, and ammonium less than potassium. 
P‘or the same meUii, iodine salts assume less water than bromine, 
and bromine salts less than chlorine. The result of the examination 
of thirty-five salts establishes the identity of the temperature at 
which the cryohydrate is formed with the temperature got ly 
mixing the salt with ice. Only two apparent exceptions to this 
identity have been as yet observed. The temperature at which a 
cryohydrate is fohned is, with similar salts, lower, according 
as it assumes a less molecular ratio of water. There appear to 
be no exceptions to the rule that the lower the temperature got 
by mixing the salt with ice, the lower the molecular ratio of 
water. 'I’he temperature of incipient solidification of spirits of 
wine of different strengths was also examined. It was found 
that from spirits containing more water than the four hydrate, 
pure ice was separated, and that the temperature gradually sank 
to - 34® C., when the ratio of the four hydrate was reached. 
Thence the temperature remained constant, and the whole 
solidified into a hard mass. When a spirit richer than this cryo¬ 
hydrate is cooled, the cryohydrate separates, and a stronger and 
stronger spirit is left, which ultimately defies the source of cold 
(solid carbonic acid) ^to solidify it. Prof. A. Dupre’s experi¬ 
ments regarding the maximum temperature produced on di¬ 
luting alcohol are thus singularly confirmed. For this experi¬ 
menter showed that this very four molecule ratio produced 
the greatest heat in its formation.^ Ethylic ether, which dis¬ 
solves water and is dissolved by ft, seems to form a definite 
cryohydrate. Water .saturated with ether solidifies at “-2** (J, 
without separation of ether. Tlie icy mass when ignited burns 
with a colourless flame, the heat of which just suffices to melt 
the ice. 

Paris 

Academy of Sciences, Jan, 18.—M, M. Fremy in the chair. 
—^I'he following papers were read : —On the saline matter which 
the sugar-beet takes up from the soil and from manure, by M. 
E. Pciigot; experiments whicli the autlior made with ten speci¬ 
mens of beet, all treated differently with regard to soil and ma¬ 
nures, and tables of results obtained when analysing their ashes. 
—On ♦he temperatures under turf or naked ground during the 
late frost, by MM. Becc^uerel and E. Becquerel,—A note by 
M. deTesseps, on a project of communication between P'rance 
and lilngland, by means of a submarine tunnel, with an extract 
of a detailed account of this project as presented to the French 
National Assembly, M. J-)upuy de L6me then spoke against 
this project, and expressed himself in favour of a Channel rail¬ 
way ferry,—On the r^^ime of the principal rivers in the north, 


centre, and south of PTance, by M. Belgiand.—A note on M. 
Gosselin’s paper of the last meeting (see Nature, vol. xi, p, 
240) with regard to unmovable dressings of wounds, by M. 
Ollier. Baron Larrey then made some further remarks 011 the 
subject.—On the first method of Jacobi for the integration of 
equations with partial derivatives of the fir^t order, by M. G. 
Darboux,—On a system of tangential co-ordinates, by M. Casey. 
—On the deposits of flint implements near Precy-sur-Oise, and 
the presence of great pachydermata in the diluvium of the 
same locality, by M. £. Robert—A note by M. de l^ontin, on 
his ameliorations of dynamo-electric machines,— A note by M. 
Bonneil, on an aeronautical apparatus.—A note by M, P). Duchc- 
min, on a new compass that can be used on the surface of liquids, 
and gives the time by the sun.—A note by M, C. Beuchot, on 
the application of steam for canal and river navigation.—On the 
causes of wear and tear and explosions of steam-ixnlers, by M. P\ 
Garrigou.—MM, Bland in, Baruzzi, Mosca, and Guillaumont, sent 
some communications on Phylloxera.—The Minister for P'oreign 
Affairs transmitted to the Academy some documents received 
fiom the French Consul at Mauritius, on the results obtained by 
Lord Lindsay in the observation of the transit of Venus. The 
French Consul at Honolulu sent some details on the same sub¬ 
ject with regard to observations made by Phiglish experlitions at 
Honolulu, llawai, and Kanai.—A letter from the Minister for 
Agriculture and Commerce, drawing the attention of the Academy 
to the steps that ought to be taken to prevent the invasion into 
P'lance ol the fly Doryphora^ which attacks the potato plantations 
in the L'nited States.—Oiithe notion of gen enllsy.stems of algebraic 
or transcenilcnt surfaces, deduced from,that of hnpkxcs of sur¬ 
faces, by Af. G. P^ouret.—On the stellar system, 61 Cygni,. stars 
physically related, the relative motion of which is not an orbit 
but roctilinear, by M. Flammarion,—Account of the discovery of 
asteroid (141), at the Paris Observatory, l)y M. 1 ’. Henry.—On 
the ammonia in the atmosphere, by M. A, Schloesing.— 
Researches by M. Muntz, on the rcsi)iratory functions of fungi. - - 
On the decomposition of P'eliling’s liquor, and the admixture of 
[*hicosc in the presence of sugar, by MM. P. Champion and II. 
Pellet.—On the pulsations .of the heart, by M. Marcy.—On the 
carrying along of air by a steam or air jet, by M. F. de Koinilly. 
—On the phenomena of mineral and organic localisation with 
animals, and their biological importance, by M. E, lleckel.^ • 
On the development of IWopoda, by M. II, Fol.—The neu¬ 
tralisation of the acidity of chloral hydrate by carbonate of soda 
retards the coagulation, while it preserves the physiological 
properties, by M. Ore.—Researches on the silicificd ^dauls of 
Aulun .and Saint-Etienne, by M. H, Renault, with special refer¬ 
ence to the genus Botryopteris.—On the influence of forests upon 
rivers and the hygrometne state of the atmosphere, by M. L. 
Pautrat.—On the breaking of vessels by the freezing of water, 
by M. A. Barth^lcmy.—During the meeting the Secretary 
announced the sad loss the Academy had sustained through the 
death of M. d’Omalius dTIalloy, of Brussels, correspondent of 
the Academy’s Miiieralogical Section. M. C. St. Claire-Deville 
then spoke a few words in memory of the deceased. 
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DIARY OP SOCIETIES. 


London 

THURSDAY^ January 38. 

Royal Socihtv, at 8.30.—On the Theory of Ventilation; an Attempt to 
csi.iblihh a positive Basis for an inhabited Air-^ace; Dr. F. S, B. Francois- 
de-Chaumont.—On the Atmospheric Lines'of the Solar Spectnitn, illus¬ 
trated by a Map drawn on the same scitle as that adopted by KirchhofT; 
J. ii. N. Hennessey. 

SoriETY OF Antiquariks, at 8.3a—On Recent Excavjitions in the Roman 
[•'ornm: F, 1 \ 1 . Nichols, M.A , F.S.A. 

Royal Institution, at 3.—Physical Geography; Prof. P. M. Duncan, 

h. R.S. 

London Institution, at 7.—First Musical Lecture : Prof. Ella. 

FRIDAY, January sq- 

Royal Institution, at t).— Recent Woik of the Cftnlin?*rry Expedition: 
Prof. ITuxU-y, F.R.S. 

Junior Philosoi'hic al fiociKTV, at 7.30.—The (.‘nisad<“^ and ihcir connec¬ 
tion with the society of the Mhldle Ages: L, Fr.niUlm. 

SATURDAY, January 30. 

Royal In.stitution, at 3.—-Discoveries at F.ph(‘sits: J. T. Wood. 

PirYsrcAL SoriKrv, at 3.—On Electrical Thcoiics: Dr. A. Si;huster.—On 
.an < >piicai Bench : C. Becker. 

SUNDAY, January 31. 

Sunday Lrcturb Sociktv, at 4.— The impending Contact of Mongt'lian 
and Caucasian Races ; M. Macfie. 

MONDAY, Ffijruary t. 

Royal Institution, at 2. —General Monthly Meeting. 

London Institution, at 5.—Functions of the Brain : Prof. Ferrier. 

Sot iKTV OK Arts, at 8 . —Cantor Lecture : Alcohol, its Action and Use : 
J)r. JJ. W. Richardson, F.R.S, 

VirTORiA Institute, at S.—The Indestructibility of Force: Prof. T. R. 
links 

Kn HiMOiooirAL Society, at 7.—On Entomological NomencLtnre, with 
reference to Mr. Kirby's cammnnie.ilion tlicicon in the Canadian F.uio- 
W. Arnold Lewis, 

TUESDAY, FK-mtUARY 2. 

Royal Institution, at 3.—Pedigree of the Aninud Kingdom : E. Ray 

L.inkevtcr. 

7 ootd(.ical Society, at 8.30—On tlie Kangaroo called Hainiaturtt^ luc- 
iuo\n^ by L, M. d'Alberti^, .ind its ariiniDis : A W. Garrod.—On .some 

i. nc l^armls living in llie SocH-ly’s Gardens : Mr. Si'l.iter. 

WEDNESDAY, FanRUARv 3- 
.SoCIKTY OF Art.s, at 8. 

R(i\ai SociFiY OK Litfratitrr, at 8.—On the (’lassification ol M.'sS , 
chiclly in relatiuu to the Classed C’atalogue iji the British ^tu'^cnm; 
Walter dc Gray Birch. 

Rovai, MicKOStoriCAL SoctETY, at 8. — Anniversary Meeting. 

THURSDAY, Fuuruary 4. 

Linnkan Society, at 8. 

Koval Institution, at 3.—Subjects connected with Fdcctricity: Prof. 
Tvndall, E.R S. 

I.D.NDON Institution, at 7.—The Grotesque iu Indian Ait: Dr. J^erlTi. 

Torquay 

MONDAY, Ekbruary i. 

Natural History Society, at 12, noou.—Curiosities of Animal Life : Dr. 
C . P.iget Blake. 

Leeds 

TUESDAY, Ferruary 2. 

Naturalists' Field Cluu, at 8.— Exhibition of Specimens and Conversa¬ 
tion. 

Edinburgh 

THURSDAY, Ferruary 4. 

Grolocical Society, at 8.—On the IMiysicaJ Geology of the District 
between the Bathgate and l*entland Hills: Andrew Taylor.—On some 
h'ossil Fishes from the neighbourhood ol Kdinburgh: R. H. 'I'raqiiair, 

M.D., F.G.S.—On some Geological hcclions in the North'We.st High¬ 
lands ; James Bryce, LL.D., F.G S. 
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Chapter X.— The Fauna of the Caves or Southern 
Europe, and the Evidence as to the 
Mediterranean Coast-line in the Pleis- 
tocene Age. 

„ XL— The European Climate in the Pleistocene 
Age. 

„ XII.— Conclusion. 


Appendix I.—On the Instruments and Methods of 
Cave-hunting, 

„ 11 .—Observations on the Accumulation of 

Stalagmite in the Ingleborough Cave. 
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PURE SOLUBLE COCOA. 


VAN HOUTEN'S COCOA has been intro- 

duoed for some years as the oiil]^ guaranteed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as Car superior 
to any other Cocoa in the market. _ 

Most of the Other Cocoas are mixtures of 

Cocoa, Starch. Sugar, &c., and a comparison of them with VAN 
HOUTEN*S CO C OA will at onc e teach the mos t vit iated in ta ste— 

That a pure Cocoa is something ver/ differ- 

ent frem what they are supplied with as Cocoa. 

No reference is made here to the great praise 

bestowed on VAN ^ HOUTEN'S COCOA by the Lancet and other 
competent authorities, but the public may judge fur themselves by 
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L^dt of Van Houten's Cocoa, at 6 and 7, Coleman Street, London, 
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BLE COCOA, and it may be predicted, if once the public are familiar 
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NOTICE TO ADVERTISERS. \ 

The Publishers beg io announce that owing \ 
to the largely increased circulation of 
" NATURE” Advertisements must reach 
the office not later than 12 a.m. on Wednes¬ 
days. 

2Q, Bedford Sti'ect, Strand, W.C. 

ANTHROPOLOGICAL INSTITUTE OF 

GREAT BRITAIN and IREI-AND (in which are united the Anthro- 
pological Society of London and t)>r Ethnological Society of London). 

4. St. Martin's Place, Trafalgar Sipiare. W.C. President, Prof. liii«ik, 
F.R.S. f Treasurer, Rev. Dunbar 1 . Heath, M A.; Director. E. W. 
Rrabrook, Esq. K.S.A. The ANNUAL GENERAL MEETING will 
be held on TUKSr>AV, Jan 2f>ih, at 8 o’clock p m. precisely. Prof. 
GEORGE P>USK, F.R S., President, in the Chair. 

E. W. RRABROOK, Director. 

SUNDAY LECTURE SOCIETY—LEC- 

TURKS at ST. GEORGK’S HALL, Langham Place, each SUNDAY 
AFTERNOON, at Four precisely. Sunday, Jan. 24 A. H. Grhfn, 
E.sq., M.A. (Cambridge), F.G S. (Professor of Geology in the Yorkshire 
College of Science), on Some recent drvclopmenis of the Theory of 
Volcanic Phenomena.”—Meml>«rs* Annual Subscription. Payment 
at the door—One Penny, Sixpence, and (reserved seats) One Shilling 

ROYAL ASTRONOMICAL SOCIETY. 

The MEMOIRS of the ROYAL ASTRO- 

NOMICAL SOCIEl'Y. Vol. XL . 4to. 10s. 
monthly notices. Vol. XXXIV., 8vo, 10s. 

WILLIAMS & NORGATF., 14, Henrietta Street, Covent Garden,I/^ndon ; 
and 20, South Frederick Street, Edinburgh. 

ROV^ SOCIETY oFlITERATURE, 

4, .ct. Martin's Place, W.C.—The Society will meet on WEDNESDAY, 
January 27th, at Eight o’clock, p m., precisely, when a Paper will he 
read, “ On a Greek Inscription toumPat Ilium Novum in the Troad.**— 
By Mr. PKRCV Gardner. 

^ W. S. W. VAUX, Secretary. 

chemistry and NATURAL PHILO- 

SOPHY.—TUJTION, private or by post, and LECTURES.—Mr. R! 
ROUTLEDGF., H.Sc. F C.S., Additional Assist^pt Examiner in the 
above subjects to the University of London.—Gladstone Villa, Hayter 
Road, Brixion Rise, London, S.W. 

NOTIcF—T o science TEACHERS and 

STUDENTS.—Apparatus to illustrate the Study of Chemistry and 
Physics (Acoustic.s, Light, Heat, MagnetiMo, Electricity, &c.) Orders 
aos. in value delivered free to any Railway Station in Eng- 
fand PricTtists, 4 Stamps.-MO'XTERSHEAD & CO., Laboratory 
Fumishew, Exchange Street, Manchester. 


ST, BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

SCHOLARSHIPS IN SCIENCE. 

TWO SCHOLARSHIPS in SCIENCE have been Founded at St 
R.'^rtholomcw’s Hospital ; 

I. An OPEN SCHOLARSHIP of tlic value of /‘too, tenable for one 
year, to be competed for in September. The Subjects of Examination are 
Physics, Chemistry, Botany, and Zoology. Ibe successful Candidate will 
he required to enter at St. JJartholomew’*- Hospital in Ociolwr next. 

2 PRELIMINARY SCIENTIFIC SCHOLARSHIP ofllie y.-iluc Of 
;(^5o, ten.able for one year, to be competed for in October next, by Students 
of the. Hospital of less than six months' standing. The subject of Examina¬ 
tion are indcntiral xvith those of the Open Scholarship. 

For further partiiular.s and syllabus of suhiecls application may be made, 
personally or by letter, to the Warden of the College, Ht. Bartholomew’s 
Hospital, London, 

ST. BARTHOLOMEW’S HOSPITAL 
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MATRICUr.ATION EXAMINATION. 
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t’hcinistrv .H. E. Armstrong, Ph.D. 
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^ i,octurer on Bomiiy to the Hos- 

Zoologv and Comparative Anatomy Norman Moore. M.B Cant.ib., Lec- 
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Mechanical .-ind Natural Philosophy P.J. Il.-'cv. ^2^ 
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pital. 
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M.D. EXAMINATION. 

A Class in I.ogi'. is hold for this Examination by William Graham, M .A 
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MIDDLESEX HOSPITAL MEDICAL 
COLLEGE. * 

Mr. B. THOMPSON LOWNE will deliver a Special Course of Eight 
Lecture! on EMBRYOLOGY in the Theatre of the CoUegei on M^edne8days« 
at Four p.in., commencing^ WEDNESDAY, the^ayth of January. 

These Lectures are free to Members of^ the Profession presenting their 
cards. 

ROBERT KING. B.A. M.B., Dean. 


KING’S COLLEGE. 

GEOLOGY-EVENING CLASSES. 

A Course ofl’WENTY LECTi’UKES on the "Lower Forms of Past 
Life as illustrated by Fossils." will be given by the Rev. Thos. Wiltshirr. 
MA. F.GS.. on Monday Evenings, commencing January 18th. There 
will be a FIELD LECTURE also in the neighbourhood of London during 
the present Term, and an EXCURSION of two or three days' duration at 
a distance fi .tm London, in the Easter Term. 

For additional information, apply to the Secretary. King's College. Strand. 
London. 

ALFRED BARRY, D.D, Principal. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

The Term commenced TUESDAY, January 19th, 

Sound General Education for Boys. 

Special attention to Science, paxticularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.: Dr. Roscoe, 
r.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OP EDUCATION.— 

The LaboratOfT and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
modeimte. Analyses and investigations conducted.—Apply to Prof 
B. V. Gardner. F.E. 5 ., F.S.A., 44> Berners Street. W. 


LONDON LIBRARY, 

19 , ST. JAMES'S SQUARE.—Founded in 1841. 

Patron—H.R.H. The Prince of Wales. 

President— Thomas Carlyle. E^q. 

This Library contains 90,000 Volumes of Ancient and Modem Literature, 
in various Languages. Subscription. a year, .or jCz with Entrance Fee 
of £6; Life Membership, £26. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from 1 cn to haif'past bix. Prospectus on application. 
Catalogue, New Edition, in the press, 

ROBERl* HARRISON. Secretary and Librarian. 


EDUCATION at the SEASIDE.—Scien- 

tific TRAINING for BOYS.—BOVS who are intended for professions 
in which habits of Scientific Observation are essential, arc received as 
PUPILS by the Rev. H. N. GRIMLEY, M.A., gt his house, Gwy- 
thondy, Aberystwyth. Private Laboratory, instruction in modern 
European Languages. A resident Classical Tutor. Terms, £too a 
year. 


PREPARATION for the Public Schools 

by an Oxford M.A. and First Classman. Natural Science included in 
the ordinary scheme of work.- -Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 


PREPARATION for MATRICULATION 

Bt Oxford BDd Cimbridge by the RECTOR of a COUNTRY PARISH. 
Graduate in Honours of CambridM (Mathematical and Natural Science 
Triposes).—Address Delta, care of Messrs. Macmillan and C%|, 39 
and 3a, Bedford Street, Covent Garden, W.C 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Sciences.—For further particulars apply 
oy letter to "Tripos." laurc of the Publisher of Naiurf, 29, Bedford 
Street, Sinmd, London, W.C. 


WANTED, a SCIENCE MASTER for One 

Day a Week ((Chemistry, Botany, and Mechanics). Must be able to 
teach YOUNCi Pupils by bringing them in direct contact with 
THINGS.—Addres«i C. H. L. Withbrnoen, Caterham, Surrey. 


A LADY is desirous of meeting with a 

MORNING m DAILY ENCjAGEMENT. Acquirements—thonough 
English nn all its branches), French, German, Itauan, good Music and 
mgmg, Elerarato of Natural Science. Competent to prepare Candi- 
Cambridge Senior Girls' or Upper Laical Examinations.— 
Address Governess, care of Macmillan and Co., 30, Bedford Street, 


To PUBLISHERS, Journalists, Barristers, 

&c.—A Gentleman, long connected with the Press, well educated, a 
swift Shorthand Writer, and knowing French, seeks ENGAGEMENT 
as WRITER, TRANSLATOR, Literary Amanuensis, Secretary, or in 
any re.spectable capacity. Moderate Terms.—^Addre.ss B. A., care of 
Editor of NAyuRR, 29, Bedford Street, Stand. 


A GRADUATE of CAMBRIDGE, who re- 

ceives and visits Pupils, has time for additional ENGAGEMENTS. 
Exi^rienced in preparing for the Universities, Medical Preliminary, 
Civil Service. Army, and other Examinations, and for the Public Schoofs. 
Subiects—Clas.sic8, Mathematics, History, Natural Science, Geography, 
English, French. Hebrew, High Testimonials. Terms moderate.— 
B. A., 202, Marylebone Road, London, N.W. 


An OXFORD GRADUATE, in good Clas- 

sical Honours, who possesses also a sound knowledge of French, Gcr- 
m.in. History. Music, and Elementary Mathematics, desires a NON¬ 
RESIDENT MASTERSHIP or TUTORSHIP.—Address M.A., Miis. 
Bac , care of Macmillan and Co., 30, Bedford Street, C'ovent Garden. 


EDUCATION in LADIES’ SCHOOLS in 

LONDON.—A FELLOW of the Royal Astronomical Society is open 
to an ENGAGEMENT to give Lectures on Astronomy, with Dia¬ 
grams and Scientihe Apparatus ; also on the F.lenients of Natural 
Science.— F. R. A. S., Albert Villa, Elm Ro.id, Camden Town, N.W. 


ENGINEERING APPOINTMENT 

WANTED, by a Gentleman, age 3?. Has a good knowledge of 
Foreign Languages, and has had considerable exptTience in charge of 
work. Would act as Executive or Resident Engineer on works in pro¬ 
gress here or abroad. Is a thorough Mcchanir.il Engineer.—A'ldress 
Enginef-k, care of the Editor of Nature, Bedford Street, Coveiit 
Garden. W.C. 


A LADY of long experience wishes for a 

RE-ENGAGEMKNT as GOVERN ESS in a Gentleman’s Family. I* 
capable of teaching the rudiments of Natural Science. First-rate Refer¬ 
ences. — Apply by letter to C- H. M,, care of the Editor of Nature, 
29, Bedford Street, Strand, W.C. 


REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE H(WOUK-MAN.-Address E Y-D.. care of the Pub¬ 
lishers of Naturr, 29, Bedford Street, Strand, W.C. 


ORIGINAL SKETCHES FOR SCRAP- 

BOOK.S, ALBUMS, Ac., in Pen and Ink and Colour. Hee]ding.s and 
Initials for Manuscripts. Copying.—Addre.ss R. H., 54, preat Ormond 
Street, Queen’.s Square, W.C. 

CHEMISTRY and PHYSICS.~An Asso- 

ciate of the Royal School of Mines is open to an APPOINTMENT — 
Address W. C. N , care of the Publisher of Nature, Bedford Street, 
Covent Garden, W.tX 


FOR SALE.—A Collection of Fossils from 

the Chalk of the SOUTH DOWNS, comprising nearly i,too .SPECI- 
mens, ail well cleaned, and contained in 8 (>la*»s-fronted Cases, mca.sur- 
ing 23 in. by 39 in. Price for the whole, 20 Guineas.—For particulars 
apply to J. G B., 166, High Street, Lewes, Su.sscx, 


SCIENCE CLASSES, SCHOOLS, &c— 

Collections of Fossils, Rocks, and Minerals especially selected for 
Teaching purposes. FOSSILS, 150 Species, 30^. ; 250 ditto, ^^3; 350 
ditto, £s |6 £6. MINERALS and ROCKS, too Examples, 95s. : 
900 ditto, £9 jot. to £3 105 .; 3*0 ditto, £4 xos. to £6; 400 ditto, £6 
to £8: 500 ditto, £8 to £10 lov. Similar Collections in Mahogany 
Cabinets, 200 Examples, £4 *os. ; 300 ditto, £^ 20s. ; 400, las., or 
in Stguie 4 Pine, at £3 los., £^ jCto lur* RECENT SHELLS, 

100 (^nera, £i is. ; 200 Genera, £9 25. 

ALFRED BELL, 5, Grafton Street, FiCzroy Square, London. 


NOTICE OF REMOVAL,—Mr. JAMES 

R. GREGORY, Mineralogist and Geologist. HAS NOW REMOVED 
to his newly-built Premises, 88, I^HARLOTTE STREET, FITZROY 
SQUARE, W., from 15, Russell Stieet, Covent Garden; where Sped* 
mens, Collections, Cabinets, Hammers, &c., can be obtained as usual. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of ** Lyell's Students' Elements 
of Geology," and facilitate the important study of this science, can be 
had at a, 5, 10, so, 50, to x,ooo guineas. Also, Single Spedmens of 
Rocks, Minerals, FossiKs, and Recent Shells. Geological Maps, Ham¬ 
mers, all the Recent Publications, Ac., of J. TENNANT, Minerultr- 
gist to Her Majesty, 149, Strand, London. 


Practical Instruction is given In Geology and Mineralogy by Piofessor 
TENNANT, F.R.O.S., at his residence, 149, Strand, W.C. 
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i^ale tyi Auction. 


Hit LIBRARY of the late Col. PHILUP JAMES YORKE, F.R.S., 
F.K.G.S., &c.; aliM> the Chemical Apparatus, Collection of Minerals, &c. 

Mr. J. C. STEVENS has received instruc- 

tions from tlie Kxeciitors to Sell by .Auction, at his Great Rooms, 
a8. Kintr Street, Covent Garden, on FRIDAY, January aoth, at half¬ 
past 12 o’clock precisely, the LIBRARY of SCIENTIFIC BOOKS, 
CHEMICAL, fHOTOGRAPHlC, and other Apparatus, and Collec¬ 
tion of MINERALS of the late Col. Phillip James Vorkc, F.K.S. 
F R.G.&, &c. 

May be viewed after two o’clock the day before and morning of Sale and 
Catalogues had. 


THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW 

Published on the xst and x5lh of each month, price 4<f.,or 91. per annum, 
post free). 

No. 47, January 15th, contains the first of Dr. Gladstone’s Lectures at 
the Ri val inbtiiuiion of Great Britain, on ** The Voltaic Battery.” Lecture 
1 .—The Cell and its Effects. 

Now ready, Vol. I., yf. tJ. ; Vol. 11 ., lor. 6<f 

London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Nbwman, F.L.S. F.Z.S. &c. 

The ZoologiU was established in 1843 to record and preserve observations 
on subieetb uiuilar to those treated ol m Wliile's ** Natural History ol SeL 
borne,and the success which has attended it is sufficient proof that its plan 
is acceptable to *' oul-ol-door naturaliststhose who delight in observing 
the manuers, habits, the private lives, the niigrations, niovcnicnis, nests, 
young and food ol annuals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Repules, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, x. Paternoster Row. 


^ THE BEST FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clareb, Secretary to the Central Chamber of 
Agiiculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical lanmng, 
and a mass of intelligence of particular value to the agncuUurist. 

The London Com, Seed, Hop, Ottle, and other Markets of Monday 
are specially reported in this journal, which is despatched the same 
evening so at to insure delivery to country subscribers by the first post 
on ’Tuesday morning. Price 3^., or prepaid, zsr. a year post free. 

PubUshed by W. PICKERING, ax, Arundel Street, Stnnd, W.C 


THE LINGUIST, 

AMD 

EDUCA TIONAL • REVIEW: 

A PLEASANT MONTHLY PERlpDlCAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends oi all Countries; containing also copious 
Reviews of New Publications—British and Fore^—^Transla-* 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence, Obtainable through all Booksellers and News* 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C,, and 105, ro6, and 107, P'leet Street, E.C.; Red¬ 
der and Stoughton, *7 and 31, Paternoster Row, E,C, 


THE BREWERS^ GUARDIAN; 

A Fortnightly Paper^devoted to the Protection of Brewert* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Rbvibw of thb Malt and Hop Trades ; and Wimb and Spirit Tradbs 
Record. • 

The Offidal Organ of the Country Brewers* Society. 

(Founded 182a.) 

'* The Brewers* Guardian ’* is Dublished on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing intereMs. 

Subscription i6z. td, per annum, post free, dating from any quarter-day. 
Single Copies, iz. each Registered for transmission abroad. 

Offices—>5, Bond Court, Walbrook, London, E.C- 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 84 pages 8vo., with occasional lllustxatlons, 

Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rvb, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year 

Vols. 1. to V. (strongly bound m cloth) may be obtained by purchasers of 
the entile set to date, at the increased price of 10s. each ; tkm succeeding 
vols. may be bad separately or togcUier at yz. each. 

London: JOHN VAN VOORST, 1. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editon at the above 
address. 


NEWMAN’S ENTOMOLOGIST; 

A MONTHLY ILLUSTSATEO JOURNAL OF BRITISH INSECTS 

Cbnducted by Edward Newman, F.L. 5 . F.Z.S. &c.. 

Late President of the Entomological Society. 

Hie objects of the Entomahgist are to give every information about In¬ 
sects ; uiore especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and (har¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Scunce are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
oftenng a ready medium lor the exchange of speamens. 

Published on the First of every Month. 

PRICE SIXPENCE. 


THE JOURNAL OP INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

MONTHLY, or POST-FREE, 6 z. 6 rf. PER ANNUM. 

The ** Journal of Industry*' is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Inlormation from all parts of the Industrial 
World. 

’The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
(Jommercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7. Bolt Court. Fleet Street, 
London. 


On the xst of every Month, pp. 39, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY^ 
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I?J?. LLOYD'S « TREATISE ON MAGNETISM^ 
A Treatise on Maf^netism^ General and Terrestrial. By 

Humphrey Lloyd, D.D., D.C.L., Provost of Trinity 

College, Dublin. (London : Longmans and Co., 1874.) 
N observational science like meteorology or terrestrial 
magnetism is placed in some respects at a disad¬ 
vantage wheil compared with the more experimental 
branches of physical inquiry. It is often difficult to 
obtain a good and readable account of that which 
has been done. The reason of this is, that those 
who are personally engrossed with the science have 
to deal with such large masses of figures and precise 
measurements that they arc frequently unable to spare 
the time necessary to give a good historical account 
of their favourite research. Those again who are the 
historians of science find it a very formidable task to 
bring themselves en mpport with all that has been done 
in such a subject as terrestrial magnetism—in fine, there 
is not sufficient inducement to undertake the task. No 
doubt, when such a science is more advanced and has 
attained a position like that of astronomy, it will find 
plenty of historians ; but in its infancy, and when a good 
resume of the progress already made is of peculiar value, 
it has comparatively few friends. Now these are precisely 
the circumstances when a Government or a University is 
able to interfere with very great effect, and with respect to 
terrestrial magnetism this opportunity has been admirably 
used by Trinity College, Dublin. The Rev. Dr. Lloyd tells us 
in his preface that the Dublin Magnetic Observatory was 
founded and placed under his superintendence by the 
governing body of Trinity College in 1838. This college 
has befn peculiarly fortunate in having chosen as an 
observer the eminent physicist who is now its provost, and 
who, besides reaping much fame as a practical magne- 
tician, has at length found leisure to present us with the 
much-required treatise on terrestrial magnetism. 

The first part of this work refers to the general pheno¬ 
mena of magnetism, and contains one of the clearest 
accounts of the elementary laws of this subject which we 
have ever read. Some, of the experiments recorded we 
do not remember to have seen anywhere else. 

One of the most interesting preliminary chapters is that 
on the effects of temperature. It is well known that heat 
has a veiy peculiar effect upon all magnets. The following 
paragraph from Dr. Lloyd's work will explain the particu. 
lars of this action :— 

“ Heat is also found to weaken the cocrcilive force of 
iron, and therefore to facilitate its magnetisation and de¬ 
magnetisation. When a bar of iron is heated and exposed 
to the inductive action of a strong magnet, the magnetism 
developed is augmented. This effect increases up to a 
dull red heat, at which it is a maximum. At a bright red 
heat the capability of induction ceases altogether. Cast^ 
iron and steel present the same results. The maximum 
force imparted to soft iron has been found by M. Ed. 
Bccquerel to be 1*04, that imparted at the ordinary tem¬ 
perature of the air being unity; and it is a remarkable 
circumstance that the maximum force induced in castdron 
and in steel is precisely the same as that of soft iron^ 
although at ordinary temperatures their induced magne¬ 
tisms are very different, it appears from these facts that 
the coercitive force of these bodies vanishes altogether at 
a dull redhesLt " (p, 23). 

. VoL. XI. —No. 273 


Although it nmy be convenient to speak of the mag¬ 
netic fluid, yet we think there can be little doubt that in a 
magnet we have directed molecular motion of some kind. 
This, we believe, is the hypothesis held by Sir W. Thom¬ 
son and other physicists. The author of this notice has 
ventured to bring forward certain views as to the action 
of heat in destroying all directed motion. We know, for 
instance, that the conduction of electricity and of heat, 
two forms of directed molecular motion, is more resisted 
at high than at low temperatures. The analogy urged to 
explain this was that of a carriage or train in motion, on a 
road lined with passengers who were constantly entering 
at the one side while they were passing out of it at the 
other. 

A stream of passengers of this nature would have the 
effect of bringing the directed motion of the train ulti¬ 
mately to rest. Now, heat may affect directed molecular 
motions in the same way, carrying into the train matter 
which docs not partake of the motion of the train, and 
carrying out of the train matter which does partake of 
this motion, and so weakening the velocity of the train. 
Even visible directed motion may ^e influenced in this 
way, and it does not seem improbable that the etherial 
medium may act after this fashion in stopping the differen¬ 
tial motions of the universe. 

Now the question arises, is it likely that we have any 
action of this nature traceable in the effects of heat upon 
magnetism ? Let us again quote from Dr. Lloyd as to 
certain peculiarities of the action of heat:— 

“ When the heat applied to a steel magnet is moderate 
—when, e.g.y it does not exceed that of boiling water— 
part of the magnetism which had disappeared on the 
increase of temperature reappears when the original tem¬ 
perature is restored. It follows from this that heat pro¬ 
duces two effects, which (in the present state of our 
knowledge) must be considered as distinct. 

^‘Like mechanical action, it permanently destroys a 
portion of the existing magnetism by enabling the two 
magnetisms which had been separated in each molecule 
to recombine. And, on the other hand, it renders latent^ 
or neutralises, another portion of the same magnetism, 
which portion reappears again when the temperature is 
reduced to its original state. 

This two-fold operation of heat, although fully recog¬ 
nised as a fact, has not been sufficiently considered in 
reference to the cause. There seems reason to believe 
that the two effects, so dissimilar in their conditions, are, 
in fact, referable to distinct causes; and that while the 
permanent loss of magnetism is a dynamical effect due to 
the molecular movement in which heat is known to con¬ 
sist, the recoverable portion is probably to be ascribed to 
the dilatation of the body and to the diminution of the 
reciprocal action of the magnetic elements consequent 
upon their increased distance." 

We quite agree with Dr. Lloyd* in his remarks on these 
two effects of heat, and would venture to supplement 
them with a suggestion as to the possibility of regarding 
the dynamical eject of heat as due to the introduction of 
new matter—new passengers, as it were—^into the directed 
train of magnetic motion. If this view be tenable, we 
may perhaps imagine that a permanent loss of mag¬ 
netism will be occasioned by every change of tempera¬ 
ture of the magnet, whether this be from a lower tempe¬ 
rature to a higher or from a higher temperature to a lower; 
in fact, as far as we can se^, all the experiments hitherto 
made are just as compatible with this supposition as with 
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that which attributes a permanent loss of magnetism only 
'to an increase of temperature. 

We now come to the most valuable part of the work, 
or those chapters which treat of icrrcstri;il magnetism. 
Dr. Lloyd tells us in his preface that the course he has 
pursued has been to present the results obtained at a 
single station, Lc. Dublin, at which all the general fea¬ 
tures of the phenomena belonging to the middle northern 
latitudes were fully developed, and to supplement the 
information by the result^ of observation at places widely 
removed from the former in geographical position, as well 
as in their relation to the sun^s daily and yearly courses/’ 

Dr. Lloyd adds that “he has not entered upon the 
interesting speculation connected with the physical causes 
of the phenomena, further than to reprint a paper, pub¬ 
lished by himself many years ago, in which the agency of 
the sun and moon are shown not to be due to their direct 
operation as magnetic bodies.” And he concludes his 
preface by remarking that ^^the electrical earth-currents 
must have their effect upon the magnetical variations 
recorded in our observatories, whether they be tlic sole, or 
only a co-operating c^se.” 

Are we justified in our inference, from the concluding 
observation, that Dr. Lloyd has to some extent modified 
his views with regard to the importance of these earth- 
currents ? for, if we are not mistaken, he was at one time 
inclined to attribute the daily variations of terrestrial 
magnetism to their operation. 

Speculations regarding the causes of the phenomena 
of terrestrial magnetism may be divided into two classes; : 
firstly, those which attempt to account for the magnetisa¬ 
tion of the earth ; and secondly, those which only pretend 
Ip account for the changes taking place in this magneti¬ 
sation. It is from the latter point of view that we would 
now venture to make a few remarks. 

Lei us assume, to begin with, that nothing is definitely 
known regarding the causes of these changes. Let us 
next endeavour to enumerate and discuss the various 
agencies we know of which may be conceived to take a 
part in producing these phenomena, in the hope that by a 
ptcliminary trial of its kind we may, perhaps, light upon 
tlic true cause, even although the evidence at our disposal 
be insufficient to give certainty to our suspicions. 

In the first place, we may take it for granted that 
neither the sun nor the moon can cause the changes in 
terrestrial magnetism, which they are known to produce, 
by virtue of their direct magnetic influence. 

This point has been sufficiently discussed both by Dr. 
Lloyd and by Mr, Chas. Chambers, and the conclusion 
to which both of these magneticians have arrived is, that 
the magnetic effects caused by the sun and moon are not 
due to their direct operation as magnetic bodies. 

Let us take the sun and confine ourselves in the mean¬ 
time to the daily variations which he causes. Now, first 
of all, it is clear that these are not due to any kind of 
tidal action of the sun, or to the indirect consequences of 
such an action, inasmuch as there is only one maximum 
and one minimum in the day. 

The orfy other known way in which the sun can affect 
the earth is through his heat; and starting with the 
assumption that the earth is a magnet, no matter how or 
why, let us next enumerate the various ways in which 
the hfat of the sun possibly affect the earth. 
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In the first place, it might influence the magnetic pro¬ 
perties of that medium (the air) which surrounds the 
earth and any suspended magnet. 

Or, scxondly^ it might produce a temperature effect 
upon the earth itself considered as a magnet. 

Or, thirdly^ it might be conceived to generate thermo¬ 
electric currents in the earth. 

Or, fourthly^ it might cause the motion of conducting 
bodies across the earth’s lines of magnetic force. 

The first of these is the hypothesis of Karaday; and 
while the change produced by heat in the magnetic quali¬ 
ties of the atmosphere cannot be without its influence, 
yet it is, we believe, the universal opinion of magneticians 
that this change cannot account, either in magnitude or 
law, for the somewhat considerable daily variation. The 
diurnal change produced by the sun’s heat in the mag¬ 
netic condition of the crust of the earth must be still 
more insignificant, and may be at once dismissed. 

Our attention is thus concentrated* on the third and 
fourth of the above possible causes, one of which we may 
perhaps expert to account for the daily variation, unless 
this be due to some cause of the nature of which we arc 
entirely ignorant. 

It is now well known that what are called carth-cur- 
rents arc of very frequent, if not continuous occurrence, 
and we are indebted to the present Astronomer Royal for 
an experiment made with the view of ascertaining the 
nature of the relation between these fcurrents and the 
changes of terrestrial magnetism. He set up certain 
wires on the Croydon and Hartford lines, which gave Iiira, 
by means of a self-recording arrahgement, a continuous 
record of the strength and duration of these earth-cur¬ 
rents, and the following is the conclusion which he has 
derived from the discussion of these observations 

“ Neither in magnitude nor in law are tlijse mcejua- 
lities consequent on the galvanic currents competent to 
explain the ordinary diurnal inequalities of magnetism.” 

In fact, there is some^reason to regard these currents 
rather as the effects than as the muses of magnetic 
changes, that is to say, to view them as secondary 
currents ; and the author of this notice has shown in a 
paper, published in the Transactions of the Royal Society 
of Edinburgh, that these earth-currents are strongest at 
those periods of the day when the change in terrestrial 
magnetism is most rapid—a result which would follow if 
the earth-currents were secondary currents due to mag¬ 
netic changes. Our attention is thus drawn to the fourth 
hypothesis as the only remaining conceivable cause of 
magnetic changes, unless these are caused by something 
of which wc are entirely ignorant. 

It is known that Faraday tried to detect induction 
currents in the Thames, supposing that these might be 
caused by the carriage of a conducting liquid across the 
earth’s ^ lines of magnetic force, but found no positive 
result. Sir W. Thomson afterwards made a proposal to 
test the idea by tides in the English Channel, but we do 
not think this has ever been carried out. He also dis¬ 
cussed to some extent the part which may be played in 
the phenomena of terrestrial magnetism by moving con¬ 
ductors. 

Rut to return to the fourth hypothesis. In the first 
place, let us ask ourselves the question, Under what cir¬ 
cumstances can the convection currents generated by tho 
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sun’s heat become conductors ? Now, this can only take 
place in the upper and rarer regions of the atmosphere, 
since dense air is manifestly a non-conductor. We have 
therefore in the upper regions of the air a conductor— 
rare air—conveyed across the earth's lines of force by the 
convection due to the sun’s heat, probably with a very 
considerable velocity. Now, is it not possible that these 
moving conductors may have currents generated in them 
which will act upon the magnet both directly and through 
the earth ? As far as wc are aware no attempt has yet been 
made to treat the question mathematically; indeed, we 
are hardly prepared for that at present, since we know 
very little about the convection currents in the upper 
regions of the earth’s atmosphere. 

We may perhaps, however, deduce the laws of the 
upper convection currents from what wc know of the 
lower currents. Now, there are several points of simi¬ 
larity between the convection currents as we know them 
and the daily magnetic variations. The firsl in order is 
that noticed by Mr. Baxendell, who observed a very 
strong likeness between the daily behaviour of the wind 
and that of the magnetic declination. 

The next is a resemblance between what we know takes 
place near the ec|uator as regards the magnetic decli¬ 
nation and what we imagine must take place as regards 
the upper convection currents. Sir E, Sabine has shown 
that near the equator the diurnal magnetic change is of 
an opposite character during the two halves of the year 
reckoning from the equinoxes, so that it is only at or near 
the equinoxes that the diurnal inequality might be 
expected to vanish as it passes from the one phase to 
the^ other. Now, wc should quite expect something of this 
kind if the diurnal changes were due to convection cur¬ 
rents ; and just as the change which we might expect in 
the convection currents of these regions on account of 
the motion of the sun in declination would probably not 
be gradual, but of a hesitating or oscillatory character, so 
Mr. J. Allan liroun has found from his magnetic obser¬ 
vations at Trevandrum (page 180 of Dr. Lloyd’s work) 
that the magnetic change is not a gradual or regular one. 
This is a very important remark, and if followed up by 
a thorough discussion of the various tropical magnetic 
observations, may be expected to throw much light on 
the cause of the daily variation. 

The third point wc would notice is a peculiarity in the 
behaviour of the daily magnetic variation near the mag¬ 
netic pole. 

The observations of Sir Leopold M^Clintock in 
1858—59, at Port Kennedy,” says Dr. Lloyd, “have 
enabled Sir Edward Sabine to throw further light upon 
the laws of the diurnal variations. The declination at 
Port Kennedy is N. 136” W.; while that of Point Barrow 
is N. 41® E. The north pole’s of the needles at the two 
stations, which are at opposite sides of the earth’s mag¬ 
netic pole, thus point in opposite directions. Now, 
when disturbances are removed, the observations gave 
the greatest deflections at 8 A.M. and 2 P.M., as in oth£r 
places. But they showed, further, that the positions were 
referred in both to the magnetic meridian of the place, 
and not to astronomical ; the deviations of the magnet 
at 2 P.M., for example, being in both places to the left of an 
observer looking towards the magnetic pole'kt each place, 
and therefore geographically in opposite directions.” 

Now, meteorologically, the north magnetic pole is not 
far from the pole of greatest cold, and we might, perhaps, 


expect on opposite sides of the pole 'to find the upper 
convection currents going in apposite directions. If this 
be the case,'and if the daily variation be due to those 
currents, theiu we might also expect a magnetic be¬ 
haviour such as was deduced by Sir E. Sabine from the 
observations of Sir L. M^Clintock. 

We think, in fine, that the behaviour of the daily 
variation at the tropics, at middle latitudes, and near the 
magnetic pole, is not inconsistent with the hypothesis 
that such variation is due to convection currents. But if 
this hypothesis be true, it cannot be limited to the daily 
variation. We know very well that the currents of the 
earth’s atmosphere often present great irregularities, and 
that these irregularities are especially prevalent at the 
equinoxes. Now, we have a precisely similar peculiarity 
in magnetic changes. I'hcse are frequently irregular, and 
their irregularities are greatest at the equinoxes. In 
proof of this wc extract the following table from Dr. 
Lloyd’s work :— 


Annual variation of the mean disturbance at Dublin, 


Mouth. 


January 

February 

March 

April 

May 

June 


1 i 

Mean Dihturbaucc. 

Moiilh. 

Mean Distilll)arice. 

0-48 

July 

057 

0 57 

August 

0*56 

0-58 

Scpleniber 

O'hj 

057 

October 

0-66 

0*52 

November 

^’*59 

048 1 

December 

0*45 


The next point to which wc would allude is a simi¬ 
larity between the secular variation of the meteorology 
and magnetism of the earth. Mr. Baxendcll, we think, 
was the first to point out that there is a change in the 
convection currents of the earth, depending on the state 
of the sun’s surface with regard to spoth ; and Mr. Charles 
Mcldrum has followed with the very interesting and im¬ 
portant announcement that w'c have most frequent cyclones 
in the Indian Ocean during years of maximum sun-spots ; 
and finally, M. Poey has shown that there is a similar 
correspondence between sun-spots and the hurricanes ot 
the West Indies. In fine, wc have here an intimate con¬ 
nection between solar and terrestrial meteorology. But 
we have also a connection between sun-spots and mag¬ 
netic disturbances ; and Sir E. Sabine was the first to 
point out that during the years of greatest sun-spots we 
have the greatest disturbance of terrestrial magnetism. 
Now, may not the increase of magnetic disturbance be 
due to the increase of meteorological disturbance which 
the sun somehow produces, the upper convection currents 
influencing the magnet in the manner above stated ? 

It is probable, however, that some will raise the fol¬ 
lowing objection to this hypothesis. When there is a 
great magnetic storm or disturbance, this takes place 
simultaneously and abruptly throughout the whole earth ; 
now, how can this be the result of a meteorological com¬ 
motion ? 

We would reply to this objection that magneticians 
have begun to recognise two sets of disturbances. 

When the writer of this notice was at the Kew Observa¬ 
tory, this was forcibly brought before him. There are dis¬ 
turbances of a rounded character, and there are others 
which are exceedingly kbrupt; and we think that Senhor 
Capello has shown that these rounded disturbances are 
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certainly not simultaneous between Ke^ and Lisbon. 

^ The abnxpt disturbances constituting magnetic storms 
are, however, probably simultaneous all over the world. 
It is thus possible to imagine the former or rounded dis¬ 
turbances to be caused by convection currents, but it is 
quite impossible to regard the latter as so caused. How, 
then,can these be accounted for consistently with this hypo¬ 
thesis ? We reply, that when there is a considerable dis¬ 
turbance in the convection currents of the earth, these 
currents, as we have explained, conveying electricity, we 
may then expect such currents to influence and alter the 
magpdetism of the earth. The earth gets out of relation 
as a magn?t to these currents, and rights itself abruptly ; 
and this abrupt change of the earth occurring simul¬ 
taneously all over it, may form the second kind of mag¬ 
netic storm. 

Corresponding to these two varieties of magnetic dis¬ 
turbances, we have, in all probability, two kinds of 
auroras. 

The upper convection currents of the earth, if they 
convey electric currents, may probably be self-luminous, 
and this may account for auroras of a local nature, and 
perhaps also for the nearly perennial displays of auroras 
near the magnetic pole- 

On the other hand, whenever we have an abrupt mag¬ 
netic storm we have the production of secondary currents 
due to the small but abrupt changes taking place in the 
magnetism of the earth, and these secondary currents will 
manifest themselves both in the upper strata of the 
earth’s crust, which arc conductors, and in the upper 
strata of the earth’s atmosphere, which arc also con¬ 
ductors. In the former case they will produce violent 
carth-airrents ; in the latter they will produce a magnifl- 
cent auroral display, cosmical rather than local in its 
characteristics. 

We have already alluded to the Greenwich self-record¬ 
ing instruments for registering earth-currents, and the 
author of this notice has inspected several of the curves 
given by the Greenwich instruments during violent mag¬ 
netic storms. The characteristic of these traces is an 
abrupt and violent change from positive to negative and 
from negative to positive. Now, this is a behaviour quite in 
accordance with the hypothesis that these are secondary 
currents due to magnetic changes, but quite inconsistent 
with the hypothesis that they are themselves the causes 
of such changes. 

Altogether, we would venture to conclude, firstly^ that 
if the changes of terrestrial magnetism are not due to 
some such cause as that which we have stated, then they 
must be due to some cause of which we are entirely 
ignorant; and, secondly^ that the laws of the magnetic 
changes are, in all the points we have examined, consistent 
with the idea that they are due to the carriage of con¬ 
ductors across the earth’s lines of force. 

13. Stewart 

SIMONAS SPIDERS OF FRANCE 
Les Arachnides dc France^ Par Eugene Simon, Vice- 

President de la Socieie Entomologique de France. 

Tome premier. (Paris, 1874.) 

XCEPTING two or three, either partial or abortive, 
attempts at the early part of the present centoryi 
'>X<.^^aron Walckenaer, no effort has, until now, been 


made to supply a history of the spiders indigenous to 
France. This is the more remarkable, inasmuch as> 
though Arachnology has but few votaries in any country, 
yet England, Sweden, Prussia, and even Italy, have fur¬ 
nished more or less complete works on their respective 
spider-faunas. Looking again at the geographical posi¬ 
tion of France, perhaps few other equal areas would give 
such a promise of rich results to the araneologist; with 
all the advantages of an insular position, France com¬ 
bines those of the general Continent of Europe ; and her 
climate ranges from the sub-arctic, in her mountain regions, 
to the semi-tropical on the Mediten-anean shores. We 
may confidently, therefore, expect a vast addition to our 
knowledge of European spiders from the labours of the 
industrious author who has stepped into the breach, and 
whose first volume onjthe Spiders of France stands at the 
head of this notice. 

As its title implies, the work is intended to embrace 
more than the one order (Araneidca) of Arachnids ; cer¬ 
tainly (it is understood) the orders Scorpionidea and 
Phalangidca ; but whether it will extend also to the other 
orders, is yet undecided. The present volume, pp. 1-269, 
PI. i. ii. iii., embraces five families of the order Araneidea 
(orArane«T). It is a matter of regret that it had not 
been practicable to retain a systematic sequence in regard 
to the details of the order ; the reason given for this is 
that the author has taken first those families of which he 
was in possession of the amplest materials ; another 
drawback also seems to be, that the Introduction, “com¬ 
prising general remarks on the class Arachnida and its 
bibliography,” will not appear until later; when it will, how¬ 
ever, be specially paged for addition to the first volume. 
The volume before u* begins with a useful glossary of 
special terms used in the descriptions ; to this follow (pp. 
5-15) some general remarks on the characters «of the 
order Aranka:, and some criticisms on the more ex¬ 
tended works of different authors upon it; concluding 
with the outlines jof the classification adopted in the 
present work. In regard to classification but little altera¬ 
tion is proposed from that contained in a paper, “ Ara- 
neides nouveaux ou peu connus du Midi de TEurope, 2*^ 
mt^moirc,” by the author,* published (according to the 
title-page of its author’s presentation copies) in 1873, in 
“ Mdmoircs de la Socidte Royalc des Sciences de 
Liege.” 

For the principles of M. Simon’s primary divisions of 
the Araneidea we are referred to the second memoir 
above mentnned \ there, after giving his reasons for 
dissenting from the primary divisions adopted by 
Dr. Thorcll in his work “On European Spiders,” 
the author divides the Araneidca into four sub-orders ; 
- I. •Tueraphosa*: ; 2. GNArnosAi; 3. Aranea*: ; 4. 
OcULATA'!. 'i’he sequence of these is reversed in 
the volume before us; the name of the third is 
changed to Arancer veriCy and of the fourth to 
Ahanece oadat^e. The addition to the name of the third 
order was necessitated by the adoption of the term Aranesc 

* This paper docs not, however, appear yet to have been ** published " in 
the only true acceptation of the term ; that is, offered to the public for tale ; 
and, it is undcrsiof>d, will not be so published until 1875. This is in some 
resfiects a matter of importance, inahinucK as the claim of many species and 
some genera to the names under which they are, or will be, characterised in 
the present work, rests for their priority upon the date of publication of the 
above paper in the Mf^jm. Li^ge. Similar remarks apply to the M^motre 
on ** Aran^ides du Midi de rEurope,*’ the presentation comes of which were 
issued in 1870, while the volume containuig it was not published until 1873^ 
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(Sundevall) as the name of the whole order, in lieu of 
Araneidea— Aran<«ides. With regard to this change, it 
has the opinion and authority of Dr. Thorcll in its 
favour; and something may be said for it on its own 
merits; but still, similar terminations (such as in the 
present instance the ordinal termination -eidca, in the 
class Arachnida), when adopted for the designation of 
parallel groups in nature, are of considerable use in 
fixing the necessary framework of classification in the 
mind. The groujjing, however,, of the different fami¬ 
lies in M. Simon's four sub-orders will, we may anti¬ 
cipate, hardly find much favour among anineologists. 
The “ Arane;e vene ” form an exceedingly heterogeneous 
group, including as it docs spiders so widely separated 
as the Thomisides and Pholcides ! The “ Gnaphosoj,” 
also, consisting only of the Dysderidcs and Scytodides, 
comprise two very distinct groups, with little in common 
except the number of the eyes, and the mode of adapta¬ 
tion of the palpal organs to the digital joints of the male 
palpi; characters found also among the “ Araneie verie,” 
as well as among the “ ThcraphostX.” 

With respect to the distinguishing characters given of 
the sub-orders Aranea: verte ” and “ Araneae oculatie " 
(Yeux diurnes and Yeux nocinrnes) —the former coloured 
and convex, the latter vitreous and flattened—some de¬ 
tailed proof of these differences producing the results 
asserted would seem to be necessary. Differences, 
indeed, there are between the eyes of various spiders: 
some are undoubtedly flattened, some misshapen, and, as 
in the genus (Ecobius^ apparently more or less aborted ; 
some also are of a pearly-white lustre, some dark, 
and others brilliantly coloured; but that the eyes of 
spiders may be distinguished as nocturnal or diurnal by 
the presence or absence of colour, is an idea at least 
opposed to the views of an eminent insect anatomist, 
M. F. Muller, who, as long ago as 1826, “ Zur Vergleich- 
enJen Physiologic des Gesichtssinnes," wrote against 
M. Marcel de Serres in regard to a similar point among 
insects. Apart, however, from this point, it would seem 
scarcely necessary to attempt the very difficult task of 
dividing into sub-orders a group so homogeneous as the 
order Araneidea. 

The linear arrangement of the families adopted by 
M. Simon is very natural, and the interpolated names of 
his Sub-orders appear to be of little assistance as mere 
divisional marks, while their scientific tenability seems 
also, as hinted above, very questionable. M. Simon, 
while attributing confusion of mind to Dr. Thorell (Note 
1 to p. 10) in regard to his notions respecting Orders and 
Families, appears to have himself fallen into some confu¬ 
sion in regard to the difierence between Orders and Sub¬ 
orders ; in the note above quoted these two kinds of 
groups are spoken of as though of equal significance in 
classification, and as being similarly characterised. An 
Order, however (characterised by complications of struc¬ 
ture common to all the families of which it is composed), 
limits a group within a CLASS ; while the Sub-order 
limits a group within the Order; a group distinguished 
differentially from the Order by some special complications 
of structure peculiar to itself. Each of M. Simon's four 
Sub-orders should, consistently with his definition of 
those groups, be based Sur un caraetdre anatomique 
profond, inddpendant de la forme, mais indiquant une 


supdrioritd ou une infdrioritd dans les limitds de la 
classe.” When we turn, however, to the characters given 
(in the M^mohre before quoted), we find some considerable 
details given under each of the Sub-orders; but the special 
anatomical character indicating the superiority or infe¬ 
riority of each is not apparent,* If the difference between 
Yeux dturnes and nocturnes be the character intended, 
no mention is made of it in respect to the Theraphosm, 
while the Aranece vetcc possess eyes of both kinds, ‘‘the 
two central eyes of the first row arc diurnal, the other six 
nocturnal,” And even supposing these characters to be 
good and constant, it is not easy to see what superiority 
or inferiority is indicated by them. All recent investiga¬ 
tion tends to lessen the value of characters taken merely 
from the eyes of spiders, for higher divisional 'purposes. 
Supposing they are so, all we could say is, that they 
are modified and adapted to the habits of the different 
spiders, and are thus, at most, valuable for specific deter¬ 
minations. 

Passing on to the body of the work, we find good terse 
descriptions of 131 species of spiders distributed among the 
six families —Epciridx', Dloboridte, Dictynidae, Enyoida% 
and i'holcidae’; the genera comprised in these being twenty- 
three in number. The genus Epeira absorbs thirty-nine 
out of the seventy-four species contained in the whole 
family EpiiiKiDiE, the remainder being distributed as 
follows \—Peliosoma^ 2; Argiope^ 1 \ Cyriophora^ i ; 
Cyclosa, 5 ; Larinuiy 2 ; Singa^ 8 ; Cercidia^ i ; Zilla^ 6 ; 
Me illy 3; I'ctragiuiihiiy 5. In the family Uloborid.^e 
are four species distributed between two genera : UloboruSy 
3 ; HyptioieSy i. The family Dictynid-E contains thiity- 
six species, distributed among four genera : DictyniXy 14 ; 
LcihitXy 5 ; Titanceaiy 7 ; A/naurobiuSy 10. The family 
Envoid/K comprises three genera and eleven species : 
Ce/o (gen. nov.), i ; Setamia, i ; EnyOy 9 ; while the last of 
the families contained in the present volume, PHOLCID./K, 
has three genera and five species: HolocnemuSy 1; 
rholcusy 2 ; Spe) niophoray 2. 

The above families are characterised at considerable 
length, and the diagnoses of genera are terse and good. 
An analytical table, with cross-references of the chief 
characters of all the families intended to be* included in 
the work, is given at page 14; similar tables arc also 
given of the genera and species ; of some of the genera, 
separate tables of the males and females are given. 

Of the twenty-three genera contained in this first 
volume, Xyto-^Larinia and Ceto, in the family Enyoidie — 
are characterised as new. The species described as new 
arc sixteen in number: six in the family Epeirid^e, 
genera LarimUy EpeirUy and Tetras^natha ; eight of 
Dictynidae, in the genera DictynUy Lethia, Titanara^ and 
Amaurobius ; and two of Enyoidee, in the genus Enyo. 
The semi-tropical character^of the present portion of the 
spiders of France may be noted in the genera Peliosomay 
ArgiopCy Cyrlopho?'ay Ceto, Se/amia, Enyo^ Ilolocnemus, 
and Spermophora. 

The plates illustrating*'iliis]|volume—three in number— 
are engraved on copper, and reflect great credit on both 
the artist (M. Simon himself) and the engraver. The 
figures, not too small, are yet remarlmbly clear, and 
all the minute points of form, structure, and pat¬ 
tern, are exceedingly well defined. One only regrets 
that the number of species illustrated should be, perhaps 
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necessarily, so limited; a type only of each genus being 
represented, with some few structural details of others. 
Figures, such as those here given, of alltWe species com¬ 
prised in the work, would make it one of the most 
valuable and important faunistic works on spiders that 
have been published for many years, In spite, however, 
of this, probably inevitable, drawback, we hail this volume 
with great satisfaction, not only for what it is in itself, but 
as an earnest of what we hope is to follow before any 
great lapse of time. A second volume, containing four 
more families —UroctcoidcX, Agelcnidir, Thomisidae, and 
Sparassida'—is announced for April next ; and it is con¬ 
sidered that four or five volumes in the whole will com¬ 
plete the work. 


ANTHROPOLOGICAL NOTI£S AND QUERIES 

Notes nnd Queries on Anthropoloi^y^ for the Use of 
Travellers and Reddents in Uncivilised /Lands, Pub¬ 
lished by a Committee appointed by the British Asso¬ 
ciation for the Advancement of Science. (London : 
E. Stanford, 1S74.) 

ELL asked is half answered, and more problems 
escape solution because no one happens to pro¬ 
pose them, tlmn because of their real difficulty. To 
suggest suitable inquiries to the mind of a traveller or 
colonist as to the wild races he comes in contact with, is 
to stJirt him on a course of ethnological investigation 
which may lead to excellent results. The plan of drawing 
up lists of such inquiries to be distributed among naval 
officers, missionaries, and others, is not new. The Eth¬ 
nological Society of London issued a set years ago, which 
drew much information. An elaborate scries of questions 
as to the North American tribes, answers to which con¬ 
stitute some of the best material in Schoolcraft’s ** Indian 
Tribes of the United States,” is reprinted at the end of 
vol. i. of that work. The “Admiralty Manual of Scien¬ 
tific Inquiry ” contains an ethnological section, first drawn 
up by Dr. Prichard, and since revised. The present publi¬ 
cation issued by the British Association is far more com- 
plcte than any of these earlier guides. The committee by 
whom it has been drawn up are Col. Lane Fox (secretary) 
Dr. Beddoc, Mr. Franks, Mr. I". Galton, Mr. E. W. Bra- 
brook, Sir J. Lubbock, Sir Walter Elliot, Mr. Clements 
R. Markham, and Mr. E. B. T)lor. Tlie first sections, 
relating to the physical constitution of man, are drawn up 
by Dr. Beddoe, who gives drawings and directions for 
measurement of skull and limbs, &c. It adds much to 
the value of the book that the eminent French anthropo¬ 
logist, Dr. Broca, has allowed his set of colour-types to 
be reproduced. By the aid of these tinted patches, the 
colour of skin, hair, and eyes in individuals of any race 
may be set down within a shade. Thus, instead of loosely 
describingaPeruvian Indian^s complexion as copper-brown, 
it might be defined as between No. 42 and No. 43 of 
Broca's table. The section on archa!ology is by Col. 
Lane Fox, and contains cuts of the principal types of 
stone implements, contributed by Mr. John Evans, also 
an ideal representation of a valley, to show the position of 
the gravel beds above the present river-level, where travel¬ 
lers may be'likely to find drift-implements. The sections 
fn war, hunting, and ornamentation are also by Col. Fox ; 
latter article is especially interesting from the illustra¬ 


tions of the principal patterns used in barbaric orna¬ 
mental carving, &c., such as the chevron, fret or key- 
border, plait or guilloche. Mr. Franks deals with the 
subjects of clothing, personal ornaments, pottery, &c.; 
Mr. Evans with weaving, basket-work, &c.; Mr, Galton 
with statistics ; Sir J. J.ubbock with relationships ; Mr. 
Tylor with religion, mythology, language, customs, &c. ; 
Prof. Busk with artificial deformations ; Prof. Carl Engel 
(whom the printer has converted into Engel) on 

music; Mr. Hyde Clarke on weights and measures, 
money, &c. The articles often contain not only leading 
questions, but introductions which state in few words 
what is known on their subjects. 

We strongly recommend those who have friends 
within reach of uncivilised countries to send them out at 
once copies of this little manual. Being not a regular 
trade publication, but issued by a scientific body, it may 
very likely fall out of print when the first stock is ex¬ 
hausted. 


OUR BOOK SHELF 

Le<:snns in Elejnrntary Botany, New Edition. By D. 

Oliver, F.L.S., F.R.S. (Macmillan and Co., 1874.) 
The new edition of this admirable little text-book deserves 
a word of notice. It is slightly enlarged, the Jidditions 
principally dealing with the most important points in 
economic botany. The illustrations have been increased 
in number, and the few small errors which had crept into 
the first edition have been corrected. In the present state 
of our classificatory knowledge of flowering plants, it 
would be hardly possible to have a better guide than Prof. 
Oliver's “ Lessons.” Something, doubtless, will still have 
to be supplied by the oral instruction of the teacher. No 
scries of natural objects ever was or ever will be quite 
comfortable when packed into a classification, I'lie expo¬ 
sition of the term peti^ynons^ for instance*, requires that 
the pupils should be not exacting, but reasonable ; there 
have been found even grown-up and advanced botanists 
who have allowed themselves to be sceptical about the 
application of the term to the corolla of the common 
Holly. They have even ventured to go .so far as to wonder 
how "the insertion of the corolla would differ in this case 
if It were hypogynons. 

The few pages at the end of the book devoted to Cryp¬ 
togams have been slightly enlarged, but are still not per¬ 
haps intended to more than indicate the existence of other 
types of vegetable life besides Pnancrogams, If the criii- 
cisim may be allowed (and it really seems ungracious in a 
case like the present), it would have been better not to 
apply the term Order to groups differing so widely in their 
relative diversity as, say, Cyperacccr and Graminece on the 
one hand, and Mnsci and Fun\^i on the other. On no 
possible moder;. classificatory principles can such aggre¬ 
gates of organisms be regarded as equipollent or com¬ 
parable. Then IJchenes can hardly be said to hold up 
its head as a distinct group with the same untmpeachable- 
ness that was the case five years ago. 


LETTERS TO THE EDITOR 

\Tlie Editor does not hold himself responsible foropintons expressed 
by his correspondents. Neither can he undertake to return^ 
of to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications,^ 

On the Northern Range of the Fallow Deer in Europe 

The essay, illustrated by woodcuts, on the existence of the 
Fallow Deer in Pleistocene times m England, in Nature 
(vol. xi. p. 210), leaves no room for doubting that the anders 
named in the books Cenms brtmnn and Cervus somtmmsisp 
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really lielon*; to a variety of the living Fallow Deen And 1 
thank its author, Sir Victor Brooke, for having brought forward 
evidence on the point which is not presented by any of the large 
series of recent antlers known to me in the British and Con¬ 
tinental Museums, and without which I could not venture to 
identify the fossil with the living form. He has supplied the 
missing link hitherto sought in vain, and thereby removed two 
synonyms from the bulky catalogue of fossil mammalia. This 
identification, however, as 1 have already remarked in Nature 
(voK xi., pp. 113, i*4)» little, if anything, to do with the 
further question, raised by Drs. Jeitteles and Sclater, as to 
whether’ the Fallow Deer now living in Northern and Central 
Europe was introduced—like the horse into South America— 
by the hand of man ; and on this point I am glad to find my 
views shared by so high an authority on the Cervidx as Sir 
Victor Brooke. W. Bpvu Dawkins 

Owens College, Jan. 16 


The Habits of the Belted Kingfisher aUyon) 

In Naturk, vol. vii. p. 362, I made the assertion that I had 
“never seen a kingfisher take its food otJierwise than by swal¬ 
lowing it whole, while >el upon the wing,’^ and therefore ques¬ 
tioned the truth of the remark made by Mr. Darwin, that king¬ 
fishers, having caught a fish, “always beat it until it is killed.” 
The truth ol my assertion w.as doubted by many, and being 
a.ssiired by careful observers that Mr. Darwin’s remark did apply 
to our species, I determined to very carefully study the habits of 
ihe bird in question, and have taken every opportunity possible, 
during the past two years, to familiarise myself with the daily 
routine of its life. The following is the result;—In 1.S73 my 
opportunities were exceptionally good for observing the movc- 
nitnts of a pair of these birds, inasmuch as the whole season 
through—from April to November—was spent upon the water, 
studying our freshwater fishes. My daily record of observations 
mentions my watching the kingfisher while from one to 

four limes a Jay for eighly-three days—an average of twice a day, 
or 166 dives lor fishes, wimessed ; and cither every plunge was 
unsuccessful, or the bird swallowed, before alighting, every lish he 
had taken, ll is to be presumed, of course, that occasionally the 
bird missed his prey. At the close of the season, therefore, 1 
fell satisfied that I was correct in my assertions ; but, as one of 
our best ornithologists has said, “the horizon of one man is at 
the best very limited, and many ornithological facts occur that 
are not dreamed of 111 his philosophy and so, on mentioning 
the results of my seven months of observation to a careful 
obseiver of our birds, and finding that he sided with Mr. Darwin, 
1 determined to repeat my observations, and have done .so 
through the sj^ring, summer, and early autumn of the present 
year. My op]jorlunities were equally good, and, very much to 
iny own saiisiaclion, 1 have a ditlerent result to give. It is 
pioper to state here, that during the snniiiier of 1873 my 
observations were made altogether in one locality, upon one 
stream—the summit level of a canal—and corilincd to one pair 
of birds. During the preienl year 1 watched tlic kingfishers in 
.several widely diffeiiiig localities. My note books make men¬ 
tion ol this bird from two to six limes in a day, for 101 da)s— 
about 400 observations; and of this series, eighty-eight instance.s 
are recorded of seeing the kingfisher capture, and, on alighting, 
deliberately beating the fish against the limb on which he stood, 
and then swallowing the buichered fish. This Is a long way Ivom 
being a constant habit of the kingfiaher; less than one-fourth of 
the fish taken being killed previously to being swallowed. There 
is, of course, some cause for both habits occurring, and I believe 
it is to be ex^damed in this way :— 

As already stated, my observations during 1873 were confined 
to one pair of kingfishers, and to the one locality they frequented 
—the summit level of the Delaware and Raritan Canal—and the 
obvious reason of the kingfishers always swallowing their prey as 
soon as caught was simply that they fed exclusively on the 
smaller cy])riuoids frequenting that sheet of water. 1 know, of 
my own fishing experience (pursued after a different manner from 
the kingfishers, however), that millions of cyprinoids are fguiid 
there, as though they sought there an asylum from the attacks of 
predatory fishes. 

During the season just past, I took notes on such kingfishers 
as were seen about two creeks, a mill-pond, and the Delaware 
River. In each of these localities large fishes of many kinds are 
more or less abundant, and the percentage of small cyprinoids 
—from two-and-a-half to three inches long—being much less 
than in the canal^ it would evidently be irlmme to so voracious 


a bird as the kingfisher to w'diit until some fish, the proper siz3 
for swallowing without preliminary, butchering, should come 
within reach. • 

It therefore seems to depend largely upon the size of the cap¬ 
tured fish, whether or not it is killed by the kingfisher before 
being swallowed. 

On examination of my nole-books |I find also that when the 
parent birds had young in the nest, or while the hen-bird was 
upon her eggs, the male bird was most frequently seen to carry 
a fish in his beak to some convenient perch, and there kill and 
divide It. This appeared to be the manner of proceeding when 
the parent bird purposed feeding its mate or the young ; being 
able, I judge, to di^forge a fragment of a larger fish, but not to 
eject an entire fish. 

Both habits having been found to be true of this bird—that of 
swallowing the fish when caught, and of killing it before eating 
it—it is desirable to know why the latter method should be the 
rule, almost without exception, in some localities. I can onl>' 
suggest that this may depend upon the anatomical characteristics 
of tiie fishes caught by the kingfishers. When an abundance of 
cyprinoids—soft-finned fishes—are to be obtained, then little or 
no i)reliininary carving on the part of the birds is necessary ; but if 
young acanthopterygians, and tough, hard-scaled fishes of any 
family, have to be depended upon, then the kingfisher will be 
careful to first kill and pull in pieces such fishes, that unsuit¬ 
able portions may be rejected. I have a memorandum of one 
instance where a young gizzard shad {Dorosoma cepedianum) was 
beheaded and divided intoj four portions before the kingfisher 
ate it. 

In studying the liabits^of our Americjin birds—-and I suppose 
it is true of birds everywhere—it must at all times be remem¬ 
bered that there is less stability in the habits of birds than is 
sujiposed ; and no account of the habits of any one species will 
exactly detail the various features of its habits as they really are, 
in every portion ot the territory it inhabits. 

Trenton, New Jersey, Nov. 20 Chas. C. Abhott 


Kirke’s Physiology 

In Kirke’s “Physiology” (p. 128, 7th edition) mention is 
made of a conception, due to Mr, Savory, concerning a probable 
function of the Sinuses of Valsalva, which appears to me to be 
based on a neglect of an important hydrostatical law. And as 
this error is not only widely spread, but is considered a point of 
some importance among students of physiology, it may not 
perhaps be unwise, even now, to call attention to it. It is stated 
that, owing to the expansion of the aorta towards its termina- 
tu)n, part of the force of the reflux of the column of blood is sus¬ 
tained during diastole by the muscular substance of the ventricle. 
Now, it seems that a consideration of the law above referred to, 
which is known as Pascal’s “ iPrinciple of the Equality of Pres¬ 
sures,” must essentially modify this statement It will be well 
to note, however, before tracing its application, that notwith¬ 
standing the varying mechanical conditions of the column, and 
the structures in relation with it, these conditions at any one 
point of lime during dilatation may be regarded as fixed and 
invariable. Also, that as these conditions vary in degree and 
not in kind, what is true of any one period of time must, in so 
far as the present demonstration is concerned, be true of any 
other. 

I.ct us consider the state of things immediately upon the con¬ 
clusion of the .systole. Firstly, the whole arterial system is in a 
state of distension, and, in virtue of its elasticity, tend.s to con¬ 
tract and to impel the blood in two directions—onwards through 
the capillaries, and backwards against the heart. There is also 
a cessation of the closing impulsive force from the ventricle, 
and tfie combined effect of these two actions is to produce the 
** force of reflux.’* And since, as has been shown above, it is 
unnecessary to trace the variations due to the mobility of the 
system through the whole period of dilatation, it may be said 
that at any given instant we have the following data, iriz., a 
column of fluid contained in a vessel with an expanded base, 
and a certain force impressed upon that column. It is obvious 
that it cannot affect our conclusions to assume that the force of 
reflux is transmitted to an imaginary surface, which we can fix at 
a point immediately above the expansion of the vessel, wWe it 
attains its normal calibre, and we can then ascertaid how this 
force is further transmitted to the base. This base is, however, 
made up of two parts, a circumferential part by the muscular 
substance of the ventricle, and a central part by the 
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vaivcfi, the whole area being greater than that of any oilier sec- 
lion of Ihe column. Now, Ihe question at issue is, whether by 
this arrangement the semilunar valves bear'^any less pressure 
because a portion of the base of the column rests upon the wall 
of the ventricle. That they do not may be sufficiently proved 
by the following considerations. 

It is a generalisation from Pascal's law thar “ when a liquid 
enclosed in a vessel is submitted to an external pressure, every 
plane surface that vve c m imagine in the interior of the vessel 
experiences a ]3ressure proportional to its area.’^ As a conse¬ 
quence of this law, it follows, if the force impressed upon our 
imaginary surface represent the total force of reflux, that the 
pressure sustained by the whole area of the base will be con¬ 
siderably greater than the actual force of the column, .and this 
increase of pressure will be proportional to the difference between 
the areas ol the two surfaces. Also, the pressure upon the semi¬ 
lunar valves will be entirely independent of the pressure upon 
the rest of the base, and will be directly proportional to their 
own extent. It may be concluded, therefore, that whatever the 
condition of things at the base of the aorta may be, no mechani¬ 
cal advantage is gained thereby ; indeed, if the area of the valves 
be equal to that of the surface we have taken, they will sustain a 
pressure equal to the total force of reflux of the column. Hence, 
by extending the area of the base over the wall of the ventricle, 
the only eflect is to increase the total amount of pressure sus¬ 
tained, without at all lessening the pressure upon its original 
extent. 

It is true that if the aortic orifice contract with the muscular 
substance of the ventricle, that in this way, z.t*. by decreasing 
the area of the valves, a varying amount of advantage would be 
gained which would be greatest at the lime of greatest contrac¬ 
tion. This condition is, however, the only one that can at all 
favour the idea that the reflux is most efllciently sustained by 
the muscular substance of the ventricle,and as this condition is 
doubtful, it must still seem that the main feature of Mr. Savory’s 
theory cannot be supported. W. Percy Ashe 


Phoenician Characters in Sumatra 

In a short communication to the Anthropological Institute in 
December last (Na'I CRE, vol. xi. p. 199), Pheenician characters 
were stated by me to be si ill in use in South Sumatra. As many 
of your readers may be glad to have more information on the 
subject, I write to say that the district above alluded to includes 
Rejang, Lcmba, and Passammab, between the second and fiftli 
parallels of south latitude. Several manuscripts, on bamboo, 
Irom this region are prc&eived in the library of the India Oliice ; 
and a Reiang alphalKt is given by Marsdcii in his History of 
Sumatra,” Siird edition. Some of his characters, however, 
appear to have been incorrectly co]jitd. About half the Rejang 
letters are admitted by all the Oriental scholars to whom 1 liavc 
shown them to be Phoenician of the common type; others being 
similar 10 forms found in Spain and other Phoenician colonies. 
Most of the letters arc rroersaf^ a peculiarity which is explained 
by the fact that the Rejang writing, according to Marsden, is 
read from left to right, contrary to the practice of the Malays 
generally. The matter is of great interest, and, it is to be lioped, 
will be investigated by Phoenician scholars. 

J. Park Harrison 


Ring Blackbird 

In my letter in Nature, vol. xi. p. 187, I did not refer to the 
Ring Ousel, for it did not occur to me that anyone would suppose 
that, with the apparatus of so many standard works on birds, 1 
could fail to identify my bird, if he were a Ring Ousel, niale 
or female. I therefore add that my bird is in no respect (save 
the prevailing colour) like that species o( Turdus. It is exactly 
like a icmale blackbird, save that it has a white rulT, in the posi¬ 
tion of the barbary Dove’s ring, and white spot under the chin. 
1 have never seen a Ring Ousel, or the picture of one, with those 
characteristics. Besides, the Ring Ousel is migratory, and would 
hardly be seen till the spring. 

Athenaum Club, Jan. 16 €• M. Ingleby 


[Considering the time of year at which this specimen was 
obtained, it is more probable that it is a pied variety of the black¬ 
bird (which is far from uncommon) than a Ring Ousel. If our 
cmrwpon^t will forward the specimen to us, for examination, 
we wiu settle the point for him, and return it.— Ed.] 


OUR ASTRONOMICAL COLUMN 

Tjie Total r:cursE ok the Sun on April 6.-— 
Dr. Janssen’s station for the observation of this eclipse is 
mentioned as probably Hud, the position of which place, 
as laid down on the Admiralty Chart of Cochin China, is 
in longitude 107* 38' east of Greenwich, and latitude 
iGT 29' north. For this point the Nautical Almanac 
elements give the following figures 

First contact at ih. 38m. 6, local mean time, 130° from 
the sun’s N. point towards the west, for direct image. 
Totality begins at 2h. 57m. 2s., and continues 3m. 12s., 
the sun at an altitude of 46” 

Enckk’s Comet will no doubt be within reach as the 
moon withdraws from the early evening sky. The posi¬ 
tions subjoined are reduced to 8h. Greenwich time from 
the ephemeris of Dr. von Asten, of Piilkova, published by 
the Academy of Sciences of St. Petersburg :— 
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25 
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1. 31 
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— 35 2 

84 34’5 

>1 2 

— 3^ 34 
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}} 3 

— 3» S 

81 104 


»» 4 

— 39 43 

84 7 ' 


5 

23 41 2U 

83 57 
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Mr. Otto Struve writes that Dr. von Asten’s calcula¬ 
tions show the last three revolutions of this comet can be 
perfectly represented by a uniform mean motion, without 
the hypothesis of a resisting medium, and even with 
greater precision than all the previous observed returns 
with that hypothesis. At the same time, during more 
than one revolution, something like acceleration has been 
indicated, and nearly to the same amount as Enckc had 
supposed. This was the case between i86'> aneb 1865. 
Again, in other revolutions, as between 1845 and 1848, 
the acceleration has been subjected to very considerable 
changes. In the actual state of his researches Dr. von 
Asten is inclined to conclude that the existence of a 
resisting medium is not proved by the motion of Encke’s 
comet, and that the observed acceleration in several 
returns ought to be attributed to the action of other 
forces ; for instance, repulsive power produced by the 
approach of the comet to the sun, the effect of which 
might vary considerably, according to the conditions in 
which the return to perihelion takes place. A short 
paper by Dr. von Asten on this interesting subject is in 
the press. 

WiNNECKK’s Comet ok Short Period, last visible 
in 1869, will *ilso be observable in the morning sky from 
about the next new moon. The ephemeris calculated by 
Prof. Oppulzer of Vienna will be found in No. 2,016 of 
the Astronomische Nachrichien. This comet will pro- 
pably be faint, while it remains visible at the present 
return. It arrives at perihelion on March 12, and at its 
least distance from the earth on February 15. It is 
Comet 1819 (3), and Oppolzer thinks he has identified it 
with one of the imperfectly observed comets in 1808. 
Th( elements which have been determined for 1875 show 
that the comet now makes a very close approach to the 
orbit of Jupiter; indeed, in heliocentric longitude 109'’ 25", 
the distance between the two orbits is less than 0 06 of 
the earth’s mean distance from the sun; this point is 
passed rather less than two years before perihelion pas¬ 
sage. So far as can be judged at present, the comet will 
not be liable to great perturbation trom the attraction of 
Jupiter till the year 1907, when it is possible a complete 
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change of elements may take place; this, however, of 
course depends upon the amount of change which the 
actual mean motion may undergo, from the successive 
smaller perturbations of the next thirty years. 

Boruet.ly’s Comkt ov December 6.—-Thus far it 
does not appear that any orbit of the last comet dis¬ 
covered at Marseilles has been published. The following 
elements, founded on observations between Dec. 7 and 
26, received from M. Stephan, Director of that Obser¬ 
vatory, may therefore possess some interest :—Perihelion 
passage, Oct. 19, 1874, at 4h. 36m. Greenwich time ; 
ascending node, 282"* 12' 49" ; distance of perihelion 
from node, counted on the orbit in the direction of 
motion, is"" 23' 34" ; inclination, So"' 56' 28" ; distance in 
perihelion, 0*49665 ; motion, rcirograde. These ele¬ 
ments bear no close resemblance to those of any pre¬ 
viously computed comet. 


ON A PROBABT.K CAUSE OF THE CHANGE 
OF THE COURSE Ol' THE AMU DARYA 
FROJM THE CASPIAN TO THE ARAL* 

TF the central regions of Asia are really, as is surmised, the 
^ localities where the youth of tlie human race was passed, 
agriculture, aided hy iriigation, has prot>ably been pracii'>ed 
from the earliest ages on the banks of the Oxus. 

The description, in fferodoUis, of the plain in Asia through 
which a mighty river called Aces ran and watered the lands of 
five nations inhabiting its banks, may possildy not apply to the 
Oxus valley, though the Chorasmians are specified as one of the 
five nations. Ihit the ])assage clearly describes the disstnbuUon 
of the waters of the Aces for the j)urposes of cultivation, and it 
may with reason be inferred that the art of irrigation was in 
vogue in the Kharesmian oa»-is some two thousand years ago. 
However this may be, the Chinese traveller Hiouen-lhsang 
speaks of Khiva, in the seventh century of our era, ns forming 
but a narrow band on both banks of the Oxus ; a description 
which docs not admit of a doul'tthat the waters ol (he river were 
then employed in watering the land. 

At (he present clay the Khanate of Khiva, as is well known, 
owes its fertility to the numerous canals ol irrigation derived 
from the^mu, between Pitnak and JS'ukus. The heads of these 
artiheial canals are kept open during the part of the year included 
between the months of May and November, and thus allow the 
summer or flood waters of the river, which pass into them, to 
be distributed over the land of the Khanate, As the volumes 
and velocities of the streams entering the several canals are less 
than that of the flood of the Amu, a deposition of silt, carried 
in suspension by the waters, takes place in these canals. For 
this, among other reasons, their heads are closed during the 
winter and early spring months, so as to allow of their running 
dry, and the deposited silt being then cleared, by manual labour, 
from their beds. 

I am not aware that even a rough estimate has ever been 
made of the quantity of water thus diverted from the Amii, and 
passing into these canals, during the period of the yearly floods. 
It is clear, however, that the physical phenomena of the river 
must be sensibly affected hy the abstraction of so large a body 
of water from its stream, and I will, therefore, make some 
attempt to arrive at an approximation to the truth on this head, 
though the data at my disposition are insufficient, and the condi¬ 
tions of the problem are such as render it difficult to attain to 
any great precision. 

The land under cultivation in the Khanate is generally esti¬ 
mated at about two millions of acres; if we assume that the 
whole of this cultivation requires tlie constant use of water, aho2t 
40,000 cubic feet per second must be taken by the several canals 
from the river. It is perhaps true that many of the crops 
not require more than partial irrigation, but, on the other hand, 
the population of about 400,000 souls, and the catt.'o of the 
Khanate^ are entirely dependent on the river for their water 
supply. The excess, tlierefore, assigned for irrigation may be 
considered as absorbed by the people and by the cattle, and the 
estimate of 40,000 cubic feet per second may be allowed to stand 
for the present. 

• Presented to the Imperial Geographical Society of Russia, December 4, 
• 1B74; read at the motithry meeting of the Society, December 16, 1874. 


A very rough calculalion, founded on the scanty data to be 
found in General I^nien\s pamphlet on Khiva, and made by me 
some four months ago, gave 30,000 cubic feet per second as the 
quantity of water diverted from the Amu by the irrigalUm canjils. 

It is to be remarked, however, that the few dimensions given of 
these canals arc merely founded on hearsay evidence, and arc 
not the result of actual careful observation, and they refer, more¬ 
over, to the state of things wliich existed forty years ago. No 
correct estimate can be expected to be deduced from sucli con¬ 
fessedly general and incomplete information. It results, then, 
that the tir-st <‘stiTna«c of 40,000 cubic feet per second, founded 
on the known necessities of the land and its population, is 
probably nearer the truth than the second, wliich I derived 
trom a yieriisal of General Ivanicn’s interesting ]>amphlct. 

It has already been said that the heads of the canals remain 
open during the flor)d season of the Amii ; the (ptantity of water, 
consecpiently, entering ilie canals, depends upon the height of 
the summer floods ot the river, and will be greater as the level 
of the flood is higher, and will be less as that level is lower. But 
since a supply of about 4o,ocx) cubic feet per second is a matter 
of actual necessity to the Jives of the popiiJation of the Khanate, 
it is clear that the levels of the canal beds, at their heads, must 
be so adjusted as to provide for the entry of ,-10,000 cuIjic feet 
per secoiul, even should the level of the Airui flood be an excep¬ 
tionally low one. Tt results, therefore, that in all years, except 
that of an cxceidionally low flood, a much greater quantity of 
water than what is aciually required for irrigation and for con¬ 
sumption by the population and by the cattle is diverted from 
the Amu, and passes by the irrigation canals of Khiva. Ivanien 
mentions that the excess of water passing by the canals iluring 
high floods is allowed to flow into Iakc>i and into the Doudon, 
Kunya Daryalik, and other old dry beds of the Amii, which 
thus act as safety-valves to the enibanknieiiLs and works behmging 
to the irrigated tract. The conclusion wdiich may be drawn 
fiom the foregoing is, that in most ycais there is a very great 
waste ot water arising from the im])errect .system of irrigation 
emjdoyed in Khiva. Jf is needless to enlarge on the magnitude 
of such an evil in a locality whore w’ater is an absolute nccc.ssity 
to prevent the ailv.ance of the sin rounding desert. Witli a .scien¬ 
tific system of irrigation, it is ]>roba])1e that an acreage of land 
equal to that at present ciillivalcd 011 llic banks of the Amu 
might be reclaimed from the desert, by precisely the same expen¬ 
diture of water which now lakes place. 

7 he follow'ing table, wliich I have ventured lo compile from 
the measurements and observations of the Araii Daiya made by 
the officers of the expedition sent in 1874, wnder the auspices of 
the Imperial Russian Geographical Society, will enable some 
idea to be formed of the waste cT water which took place on 
several dates between the 23rd of June and the Toth of Septem¬ 
ber of the year in question. The table .shows, in cubic feet ^)cr 
second, the total di.scharge of the river, (he portion of that dis¬ 
charge diverted by the irrigation canals, aiul the remainder 
which ])asscd Nukus. I must, however, remark that the quan¬ 
tities shown should be regarded as an approximation only to the 
truth. 


I 


D.Ue ; 

Voluiui* ol 

Npw Siylo. 


23rd June 

101,000 

29th „ 


nth July 

139,800 

17th „ 

122,600 

3rd August . . 

142,800 

ISth „ 

120,700 

25th „ 

106,000 

loth September...' 

93 AOO 

Average per diem 

122,200 


Volume pa'isiii}; 
Nukus. 

V'^olumc ruteiiiig 
Can.ils. 


53.200 

1 46,300 

51,600 

! 66,200 

73 .f.Of> 

1 58,000 

64,600 

I (17,600 

75.200 

i 57,200 

63,500 

; 5 ( 3 . 2 txi 

55.*ioo 

1 44 . i 

49,000 

1 59. j 

62,600 


These figures show that in lieu of 40,000 cubic feet per second, 
which is the water sup])ly estimated lo be sufficient for the wants 
of the Khanate, the irrigation canals, between the 23rd of June 
and the loth of September, 1874, diverted, on an average, 
62,600 cubic feet per second from the Amu Darya, or ten-nine¬ 
teenths of the whole volume of the river. 

Information does not yet exist which would allow more thaw 
a guess to be made of the volume of the low-water discharge of 
the Amu, but from what has been already stated, it follows that 
at Nukus there is a very much less difference between the 
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volumes of the summer and winter dischai^es than there would 
he if the river were in a state of nature, an(J, if a large portion of 
its flood-water were not divertorl by man for the purposes of 
irrigation. Tl)is equalisation between the summer and winter 
discharges of the Amu, below the irrigated tract, has great sig¬ 
nificance, and lias suggested to me a cause which may probably 
account for the change in the course of the*river from the Cas¬ 
pian to the Aral. It is a matter of notoriety that the waters of 
the Amu carry in suspension an enormous quantity of mud and 
sand, and it is to the deposition, in its old bed, of this suspended 
matter, that I am inclined to think the change in the course of 
the river may with much probability be ascribed. 

In speaking of the aqueous causes of the changes taking place 
on the surface of the earth, Sir Charles Lyell, in his “ Principles 
of Geology,” has made the following remarks on the transporting 


E ower of water. As they cannot be put in plainer and better 
inguage, and as they bear intimately on the theory 1 have 
hazarded, I will quote them verbatim and m ex^nso :—*‘The 
force,” he says, “of mountain torrents is easily understood ; but 
a question naturally arises, how the more tranquil rivers of the 
valleys and plains, flowing on comparatively level ground, can 
remove the prodigious burden which is discharged into them by 
their numerous tributaries, and by what means they are enabled 
to convey the whole mass to the sea. If they had not this 
removing power, their channels would be annually choked up, 
and the valleys of the lower country and plains at the base of 
mountain chains would be continually strewed over with frag¬ 
ments of rock and sterile sand. But this evil is prevented by a 
general law regulating the conduct of running water : thus, two 
equal streams do not, when united, occupy a bed of double sur¬ 



face. Nay, the width of the principal river, after the junction 
of a tributary, sometimes remains the same as before, or is even 
lessened. The cause of this apparent paradox was long ago 
explained by the Italian writers, who had studied the confluence 
of the Po and its feeders in the plains of Lombardy. The addi¬ 
tion of a smaller river augments the velocity of the main stream 
often in the same proportion as it docs the quantity of water. 
1 he cause of the greater velocity is, firstly, that after the union 
of two rivers, the water, in place of the friction of four shores, 
has only that of two to surmount; secondly, because the main 
body of the stream, being further distant from the banks, flows 
on with less interruption ; and lastly, because a greater quantity 
of water, moving more swiftly, digs deeper into the river’s bed. 
By this beautiful adjustment the water which drains the interior 
countiy is made continually to occupy less room as it approaches 


the sea, and thus the most valuable part of our continents, the 
rich deltas and great alluvial plains, are prevented from being 
constantly under water.” 

Now, if we apply these principles to the Amu Darya, it is 
manifest that, when it fell into the Caspian, the conditions 
of its flow were such that the volume and velocity of its summer 
or flood-stream were sufficiently great to clear its bed annually 
of the deposition of silt due to the smaller volume and velocity 
of its winter stream. The figures given in the table show that 
llie volume of water passing Nukus on the loth of September was 
a little more than one-third only of the total discmirge of the 
river on the 3rd of August, on which date, it is probable, the 
Amu Darya reached its maximum height for 1874. I am in¬ 
clined to think, from a consideration of the winter discharges 
which are reconled by Wood in his work on the Upper Oxus, 
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that the minimum volume of water passing Nukus during the 
winter months of any year is not very much less than that which 
passed the same point on the loth September, 1874. However, 
it is impossible, in the present state of our information, to state 
with precision either the volume of discharge during the winter 
months, or the quantity of water required to pass during the 
summer, to scour out the deposits made in the bed of the Amu 
by the winter discharge. But those who are inclined t > confide 
in the intelligent arrangements of nature, will have no difficulty 
in believing that these two volumes were in such a state of pro¬ 
portion as cdrrected the evils induced in the bed of the river by 
the low velocity of the smaller ol the two volumes, /.r, of the 
winter discharge of the Amu. Under such circumstances, the 
bed of the river would be undetcriorated, its course would remain 
constant, and its flow would continue int j the Caspian Sea. 

But immediately the volume and velocity of the summer or 
flood discharges of the Amii Darya were decreased by the action 
of deduent canals excavated for the irrigation of the lands of 
Khiva, the compensa ory arrangements of nature, which pre¬ 
viously kept the river's bed clear, would be interfered with, and 
some portion of the silt deposited by the winter stream would 
remain unreinoved. This evil would increase yearly, and the 
intensity of its action would be greater as the quantity of water 
diverted for irrigation purposes became greater. A portion of 
the deposit might occasionally be removed by an accidentally 
high flood, but, eventually, a state of things would supervene in 
which the conditions of the Amu would present the precise con¬ 
verse of the >tate of adjustment described in Sir Charles Lyell's 
work ; that is to say, bars and banks of sand would form in the 
course of the river, would be enlarged ycaily, and would prevent | 
it from flowing on to the Caspian. The most westerly point 
reached by the waters of the river would continually recede to 
the east, and they would become erratic while seeking an outlet 
by a slope steeper than that of their encumbered old bed. 

Such is a tolerably concise description of what 1 conceive has 
actually occurred in the case of the Amu, and has caused the 
change of its How into the Aral Sea; and it now remains to exa¬ 
mine whether such facts as are known regarding the change and 
the existent state of things are in harmony with the theory 1 
have ventured to hazard. 

AbulgLizee Khan, in his history of the Mogols and the Tartars, 
relates that in the early part of the sixteenth century “ all the 
road from Urgenj as far as Abul Khan was covered with aouls, 

2.r. encampments of nomads ; for the Amu Darya, after having 
passed under the walls of Urgenj, flowed to the foot of the eastern 
slope of Mount Abul Khan, whence the river turned to the 
south-west, to turn afterwards to the west, and empty itself at 
Ogourtcha into the Sea of Mazanderan. The two banks of the 
river as far as Ogourtcha presented a succession of cultivated 
lands, of vineyards and of orchards . . . All that country was at 
that time very populous and in the most flourishing condition." 
In the early part of the sixteenth century, therefore, the Amu 
Darya fell into the Caspian, and irrigation, by means of its 
waters, was general along its banks from Urgenj as far as Abul 
Khan. 

Anthony Jenkinson, the Knglishman travelling from the Cas¬ 
pian eastwards in A v. I 559 i arrived on the 5th October at what 
he called a “guile of the Caspian Sea," Here he found “ the 
water very fresh and sweete.” He continues: “Note that in 
times past there did fal into this gulfe the great river Oxus, which 
hath his springs in the mountains of Parapomisus, in India, and 
now cometh not so far, but falleth into another river called Ardok, 
which runneth towards the north. ..." The “very fresh and 
sweete water” found by Jenkinson could only have been brought 
by a flood, or have forced its way either by a channel or by 
filtration through the sand-banks into the old bed of the Oxus to 
the spot in question. At the date mentioned, therefore, by jen- 
kmson, some of the waters of the Amu Darya could still find their 
way to the Caspian, and tlie opening of the new course into 
Ardok, and the closing of the old course, must have been circum¬ 
stances of tolerablj7 recent occurrence. 

Jenkinson continues his narrative thus:—“We, having re¬ 
freshed ourselves at the forsaid gulfe, departed thence the 4 day 
of October (either this or his first date, therefore, is a itiistake), 
and the seventh day arrived at a Castle called Sellizure. . .. The 
Castle of ^Uizure is situated upon a high hill. . . . The south 
part of this Castle is lower land, but very fruitful, where grow 
many good fruites ... the water that serveth all that country is 
drawen ditches out of the river Oxus, unto the great distraction 
of the said river, for which cause it falleth not into the Caspian 
Sea as it hath done in times past, and in short time, all that land 


is like to be distroied, and to become a wilderness for want of 
water, when the river^of Oxus shall fail.” 

This apprehension was soon to be realised, fur Abulgazee 
relates, in the work already quoted from, that thirty years before 
his birth, te. in a.d. 1575, the Amu Darya found a passage for 
itself into the Sea of Aral; a circumstance which changed the 
environs of Urgenj ihlo a desert by deprivmg them of the water 
necessary for the irrigation of the soil. 

From the foregoing extracts we learn that, commencing with 
some year early in the sixteenth century, the stream of the Aani 
Darya, year after year, fell short of reaching as far to the west 
as it formerly did, until in a.d 1575 the new channel into the Aral 
conveyed the whole of the whalers which remained after the irri¬ 
gation of the lands of the Khanate lying on the course of the river 
above Urgenj had been provided for. 

As regards the actual condition of the old and ])resent beds of 
the Amu Darya, the levcllmg operations carried out in 1873 and 
1874 afford the following data : — 


Height of Aral 
& 


above Casjnan 250 feet. 
„ Caspian 190 
„ Aral . 

„ Caspian 
„ Aral . 

„ Caspian 
Aral . 

Caspian 


60 

310 

70 

320 

140 

390 


us. . 

,, Nukus. . 

,, Bend . . 

„ Lend . . 

„ Shahbazwali 

,, Shalibazwali 

Distance along old Amu from Caspian to Igdy 
n n ,, Urgenj „ Igdy 

„ >1 » Urgenj „ Bend 

„ „ „ Urgenj „ Shahbazwali 133 

„ „ „ Bend . „ Nukns . 17 „ 

The foregoing distances are taken along the mean lers of the 
bed. Inches. 

Hence the slope per mile from the Caspian . to Igdy . is ii.^ 

„ „ „ Urgenj . „ Igdy. „ 

II II II Bend . . „ Urgenj „ 

•I II II Shahbazwali,, Urgenj „ 

,, ,, ,, Shahbazwali,, Lend „ 

,, ,, ,, Lend • . .. Nukus 


200 miles* 

274 „ 

43 „ 


II 




7 i 


From the foregoing I infer Urgenj to be 564 ft. above Aral, 
and 306^ ft. above the Caspian. 

The lolLowing arc the conclusions I draw from the foregoing 
data :— 

1. That the old bed between Urgenj and Igdy, having the 
abnormally small slope of 3i[ in. per mile, has probably been 
raised by the deposit of silt carried by the waters of the river. 

2. That the bed of the Kunya Daryalik, which commences 
opposite Shahbazwali, having a slope of 8J in. per mile above 
Urgenj, discharged a larger body of water than the bed below 
that place. The diflereiice of the dischaiges must have been 
disposed of in irrigation, and the abstraction of water from the 
Kunya Daryalik was the cause of the silt deposited in the bed 
of the river below Urgenj, as well as of that in the Kunya 
Daryalik itself. 

3. The bed of Kunya Daryalik having a slope of 8^ in. per 
mile, while that of the present river, downwards to Bend, from 
the head of the Kunya Daryalik, has a slope of 91 in., it 
follows, that the slope of the old course must have been 
flattened from something steeper tlian 9I in. per mile to 84 in. 
per mile; otherwise, the waters of the river could have never 
passed by the Kunya Daryalik towards Urgenj. 

4. The water passing along the old Amu being headed back 
by the deposition of silt in the old bed of the river, became 
erratic durmg floods, and found an outlet by the Ardok channel, 
which eventually carried all the waters of the Amii Darya towards 
Nukus. 

5. The small diflerence of slope per mile of the beds of the 
Kunya Daryalik, and the present Amu Daiya, explains the 
tendency of the flood waters to escape from the river, and the 
necessity of the dams found along the old course. Ai^ since 
the slope of the bed of the Anui Darya down to Bend is 9i in. 
per mile, while that from Lend to Nukus is yj, there must 
always be a tendency, during floods, for the waters to be headed 
back at Bend, and so to seek an escape by the Loudon channel, 
across the mouth of which a dam has been constructed to 
prevent such an occurrence. The condition of the bed of the 
Amii Darya, from where the irrigation canals commence, down 
to Bend, lully accords with the theory of the change of the course 
of the river developed in this note. Descending from the iwint 
indicated, the bed of the river is more and more encumbered 
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with slioals, until in the re&ch where Bend is situated, and where 
the maximum volume has been abstractec^for purposes of irriga¬ 
tion, the entire breadth of the Amu Darya is obstructed by a 
mass of sandlianks intersected by narrow and tortuous channels. 

It appears, then, that such inrormation as we have, regarding 
the change and the existent conditions of the old and new 
courses of the Amii Darya, presents a picture precisely the con¬ 
verse of that delineated in and quoted from Sir Charles Lyell’s 
work. In lieu of a constant increase to the transporting cajiacity 
of the waters of the river, we see that in the Amu Darya such 
is replaced by a constantly diminishing transporting power, and 
that the old bed has been filled up and destroyed by the deposi¬ 
tion of silt. I'his deposition of silt and deterioration of the bed 
can only have been caused by the abstraction of its waters for 
irrigation. Whether other circumstances assisted the consequent 
change of the flow of the Amu Darya is a question it is not my 
purpose to examine in this place. Knough has, I would submit, 
been adduced to show that the practice of irrigation, as con¬ 
ducted on the banks of the Amu l^arya, produces phenomena 
whose action furnishes a probable explanation of a very curious 
and interesting geographical problem. Heruhrt Wood 


T//£ PARIS INTERNA T/ONAL CONGRESS OF 
GEOGRAPHICAL SCIENCE 

HE meeting of the International Congress, of which we 
published the programme a few months ago (vol. x. 
p. 267), has been postponed, owing to the large number 
of demands from foreign parts for room in the Exhi¬ 
bition. It will not take place in the beginning of spring 
as intended orginally, but will be opened on the ist of 
August, perhaps by the President of the Republic, who 
seems to be deeply interested in the success of the enter¬ 
prise. It will be held in the Pavilion de Flore. This 
magnificent building was left unfinished when the Empire 
w»as upset, and could not be burned by the Communists, 
as the woodwork had not been begun. It is now being 
decorated most tastefully, and will be inaugurated by 
the Congressionisis. 

An exhibition will also take place in the Pavilion 
de Flore and Orangcrie situated close to the Place 
de la Concorde. All the Terrace dii Lord de TEau, 
from the Pavilion de Flore to the Orangerie, will form 
part of the Exhibition. Temporary sheds of every 
uescription will be constructed in that splendid situation 
along the banks of the Seme and under the four rows of 
lofty trees. The coup d'ceil will be splendid, and is sure 
to attract an immense number of spectators. The Ex¬ 
hibition will be opened on the 19th of July, and will last 
until the 4th of August. A very large number of gentle¬ 
men of all countries have been appointed members of the 
honorary committee. The president of the Congress is 
M. Delcsse, a French engineer in the mining service, 
and a great geologist. M. Delessc is now the president 
of the Central Committee of the Geographical Society. 
Up to the present moment the vice-president has not 
been elected. 

The Exhibition and Congress, as we formerly notified, 
bave been divided into seven different groups ; (i) Ma- 
:hematical ; (2) Hydrographical ; (3) Physical; (4) His- 
Lorical; (5) Economical; (6) Didactic ; (7) Travels. 

A programme of J23 questions has been published, and 
ill these, as far as possible, will be discussed by the 
nembers of the Congress. I he principal questions will 
DC found in the article referred to. 


ON THE alteration OF THE NOTE OF 
RAILWA y WHISTLES INTRAINS MEETING 
EACH OTHER 

T AM not aware whether the following explanation of 
this curious acoustical phenomenon has ever appeared 
n print; if it has, it will, 1 think, bear repetition, as 
ffermg an interesting illustration of some of the laws of 
ropagation of undulations through aerial media. 


If two railway trains meet and pass each other at 
tolerable speed, and the driver of one of them is sounding 
his whistle, any person in the other train accustomed to 
music will notice that the moment the whistle passes him 
its note will be lowered in pitch in a marked degree. 

It was at first supposed that, at the time of passing, the 
driver lowered his whistle intentionally, as a salute to the 
other train (like dipping the ensign'' at sea), but this 
was found not to be the fact, the driver himself being un¬ 
conscious of any change. I believe the true explanatio|i 
was first given by Mr. Scott Russell, but I do not 
when or where. 

It is an exactly parallel case to one which has recently 
attracted attention in astronomy, namely, the evi-' 
dence afforded by the change in position of certoin 
spectral lines, owing to the vapours which produce jJiem 
approaching or receding from the observer. The expla¬ 
nation of this will be familiar to most of the readers of 
Nature, and I have only to apply it to the ^ase in 
question. 

Every musical note propagates aerial waves succeeding 
each other with a known rapidity, corresponding to the 
pitch of the note ; the higher the pitch, the greater the 
rapidity of succession of the waves, and vice versd. Now, 
when a person advances to meet these waves, more of 
them will pass him in a given time than if he stood still, 
on the same principle that if a man meets a file of 
soldiers on march, more men will pass him per minute 
than if he were stationary. Thus the apparently increased 
rapidity of the waves will give him the impression of a 
sharper note. 

On the other hand, when the trains have passed each ' 
other, the listener will be moving in the same direction 
as the sound-waves, and consequently a less number will 
pass him in a given time, causing the note to appear 
flatter. 

The sum of these effects will be the sudden drop of the 
pitch of the note at the moment the listener passes the 
whistle. 

We may reduce the effect to numerical calculation, 
premising that, in order to simplify the reasoning, we 
will suppose the source of the sound to be statlomary, and 
the observer to move towards it with a given velocity. 

Let n = number of sound-waves propagated by the 
given note per second ; and let ;/j = the number which the 
listener will gain by his advance in the same time, which 
is the number he would pass by his own proper motion 
if the waves were standing still. 

'I'hen the effective number of waves per second which 
will meet his car will be « «-f this number determining 
the pitch of the note be hears. This may be called (by an 
astronomical analogy) the apparent pitch, as distinguished 
from the true pitch. 

To find the value of //j, let L = the length of the sound¬ 
wave (= — where r—velocity of sound in feet per 
second). Thei*, if — velocity of motion of the listener 
he would pass, by his own proper motion, ^ ^^ves per 

second;whence;r^ ^ =■ 

Hence the apparent pitch of the note is what will cor¬ 
respond to the number of vibrations 



But we may simplify this by applying the harmonic 
principle, that a musical interval is measured by the ratio 
of the vibration numbers of its higher and lower limitmg 
sounds. Let therefore d <=> the interval between the resS 
and the apparent sound; then 






yan . 21,1875] 


NATURE 


233 


or 


1 + 


7/ 

V 


or = 


= K^+JL 
V 


A very simple formula, in which the original number of 
waves disappears, showing that'the interval between the 
two notes is irrespective of the original pitch of the whistle, 
and depends only on the velocity with which the listener 
approaches the source of the sound. 

We have now to take the case where the listener, having 
passed the whistle, is receding from the source of sound. 
The note will then appear natter than the real one, and 
its vibration number will be found by the same rule as 
before, merely giving v a minus sign. 


- »(■ - y) 


And the interval^ i.e., the ratio |of the vibrations of the 
higher to that of the lower, denoted by will be 





V 


These two intervals added together will express the drop 
of pitch of the whistle at the time of passing. 

> ‘ But to add intervals together we must multiply their 
ratios ; hence if represent the drop, 


from which the drop of the whistle corresponding to any 
speed may be found. 

To simplify the reasoning, we have supposed the whistle 
to be stationary and the listener to move with a velocity 
«= V, If both move, as is the usual case in railway trains 
meeting, v must be made = the sum of the speed of the 
two. 

Taking F == 1120 feet per second for ordinary condi¬ 
tions, the following table shows the value of the drop for 
different speeds i- 


Conjoint '^pced of the two meeting tr.iius. 
Miles per hoiii* Feet per sccoiul. 


24 


34 

45 

... 

66 

70 


102 

ss 

... 

125 

108 

... 

160 

152 

... 

224 


! Corresponding drop of the 
' aul« of the* whistle. 

( A semitone 

1 CD 

( A whole tone 

! (I) 

I A minor third 

1 (|), 

( A major third 

I (I) 

c A fourth 

1 (5) 

I A lilih 

1 (i) 


1 have made observations whenever I have had the 
opportunity, and find the results corroborate the deduc¬ 
tions of theory. The most common interval observed in 
ordinary travelling is about a third, major or minor, cor¬ 
responding to a speed of between thirty-five and forty 
miles per hour for each train. W. Pclp 


. GLASGOW SCIENCE LECTURES 

U NDER the title of the Glasgow Science Lectures 
Association, an organisation has lately been formed 
in Glasgow, whose object is to provide annual courses of 


lectures on various branches of science by men of 
eminence in each department, so as to place in dear and 
comprehensive outHAes the most important results of 
scientific inquiry before the public of Glasgow, and at 
3 uch a rate as will secure to those who cannot otherwise 
obtain it the best information on the state of science, as 
established by the most recent investigations of its most 
distinguished workers. The scheme originated amongst a 
number of working men who were desirous of following the 
example of the science lecture movement which has been 
so successfully worked out in Manchester during the last 
six or seven years, but with this difference, namely, that 
the lectures should be self-supporting. To accomplish 
that end, and be in a position to pay the lecturers liber¬ 
ally for their services, they at once saw that the minimum 
rate of admission could not well be fixed at less than 
threepence, and they confidently believed that many of 
their fellows would be most willing to pay that amount 
for the privilege which it was proposed to place within 
tlieii* reach. They soon enlisted the sympathies and 
active co-operation of persons in a higher social sphere, 
and in due time the Association took active shape. A 
large executive committee was constituted, and Dr. 
Allen Thomson, F.K.S., one of the most distinguished 
members of the professorial staff of the University of 
Glasgow, cheerfully accepted the honorary presidentship 
of the Association, while a number of other prominent 
citizens were enrolled in the list of vice-presidents. 

Owing to the fact that Prof. Roscoe had been the 
moving spirit of the Manchester Science Lectures for the 
People, he was very early communicated with, in the 
confident hope that valuable advice based iipoa his 
practical experience would readily be placed at the service 
of the originators of the Glasgow lecture scheme. They 
were not disappointed in their expectations, and, indeed, 
had they been lacking in enthusiasm and determination 
to make the scheme a success, they would have been 
stimulated to action by the various communications which 
they received from that gentleman. 

It was very late in the past year before the Glasgow Sci¬ 
ence Lectures Association was sufficiently well organised 
to make any public announcement of its existence ; but the 
active promoters of the movement were most anxious not 
to allow the whole winter to pass without having some 
lectures delivered under the auspices of the Association, 
no matter how short the course might be. Prof. Roscoe 
most kindly and cheerfully consented to take part in the 
iirst or introductory course ; and considering that gentle¬ 
man’s peculiar relationship to the Manchester Science 
Lectures, the committee came to the conclusion that no 
person could more appropriately assist at the public in¬ 
auguration of the movement in Glasgow. Accordingly, 
with his consent, Prof. Roscoe was set down to deliver 
the opening lecture of the introductory course, and other 
three distinguished men of science were selected to 
follow him, namely, Sir William Thomson, Dr. W. B. 
Carpenter, and Prof. W. C. Williamson, of Owens College, 
Manchester. 

The inaugural lecture was delivered on the evening of 
Friday, the 8th of January, and it was in every sense a 
most auspicious beginning. The Glasgow City Hall was 
chosen as the place for the delivery of the lectures, as the 
committee were desirous of bringing together the largest 
audiences that could be convened in any place of public 
meeting. It holds well-nigh three thousand persons, and 
on the occasion in question it was crowded. The recep- 
,tion given to the eminent lecturer was most enthusiastic. 
Dr. Thomson occupied the chair, and in introducing Prof. 
Roscoe to the meeting and formally opening the first 
course of lectures, he delivered an exceedingly valuable 
address, in the course of which he justified the formation 
of such associations as the one under whose auspices the 
lectures were to be given. He said that he had no doubt 
that in the selection of the lecturers the committee oi the 
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Association would always keep in view the possession by 
the lecturers of those qualities which alone could secure 
ultimate success in their enterprise, and which might be 
summed up as follows :—First, the fulness of knowledge 
which belongs to an accomplished master of his subject; 
second, the authority in statement which is derived from 
original research; and third, the disposition and power to 
convey full and accurate information to others with sim¬ 
plicity and clearness. 

The subject of Prof. Roscoe’s lecture was “ The History 
of the Chemical Elements,'* and it was most completely 
and successfully illustrated, especially in the department 
of spectnim analysis. 

Sir William Thomson's lecture will be on ^^Thc Tides,’* 
in which it is expected that a full exposition will be given 
of the more important results arrived at by the British 
Association Tidal Committee in their recent investiga¬ 
tions. 

Dr. Carpenter has chosen as his subject ^^Man not an 
Automaton,** with reference to the recent lectures of Pro¬ 
fessors Huxley and Clifford ; and the concluding lecture, 
by Prof. W. C. Williamson, will be on “ The Dawn of 
Ajiimal Life.** 

It is the intention of the committee in future sessions 
to provide courses of eight or ten lectures, embracing 
all those branches of science that are susceptible of 
being treated thoroughly belore large and miscellaneous 
audiences. What the public now want is lectures of the 
highest class, conveying ample information, but without 
unnecessary technicality and learned difficulty. The 
success of the Manchester Science Lectures for the 
People and of the lectures delivered to the working men in 
the towns visited by the British Association during recent 
years, abundantly shows that such a desire is yearly be¬ 
coming more and more prevalent. JOHN Mayer 


ATLANTIC NOTES 

Migration of Birds—The Thresher and Whale 

I N crossing the Atlantic last September, whent^oo miles 
distant from the nearest point of Newfoimdiancl, two 
land birds settled on the ship, and after a short rest 
resumed their flight to the south-east, without partaking 
of the food which was scattered in various places for 
them. By the colour of their plumage and motion on 
the wing, I believe them to be a species of lark. It may 
well be asked whence did they come, and whither were 
they going over that vast space of ocean, with no resting- 
place nearer the continent than the Azores ? How were 
they fed during their long journey, and what guided them 
on their course 1 for it is only reasonable to suppose they 
had come on a bee line from their starting j)oint, and 
even then their muscular powers must have been severely 
taxed. It appears to me that naturalists are not in pos¬ 
session of the secret which enables birds of passage to 
go many days without food at a time when their system 
must be strained to its extreme limit of endurance. 

From the result of close observation, I do not believe 
that land birds arc often, if ever, driven to sea by the 
force of the wind. Some other cause must influence 
their movements. At the head of the Gulf of Bothnia, 
when there has not been a storm for many davs, 1 have 
seen scores of different species around the ship, amongst 
them the hawk, the owl, the robin, and many others. 
Are those who alight and stay by the ship the stragglers 
from the ranks of the armies which annually migrate, the 
sick and worn who fall out by the roadside to die, whose 
end in creation has been fulfilled, and their places ready 
to be taken by the young and strong ? This surmise is 
strengthened by the fact that no care can preserve the 
lives of these tired birds in captivity; the hawk and dove 
alike refuse food, and quickly pine and die. 

Birds must possess strong affections, as they are always 


seen in pairs on these long j(jiimeys, which is an addi¬ 
tional argument in favour of their voluntary flight over 
the ocean. It is scarcely possible they could remain 
together in a gale sufficiently powerful to blow them off 
the land, and more unreasonable still to imagine that the 
strength which is able to carry them hundreds of miles 
without a rest should fail to breast an ordinary gale under 
the shelter of the land. Such facts as these vouch for 
the facility with which the most remote islands may in¬ 
crease the number of their species without the agency of 
man. 

Off Youghal a gigantic thresher {Squalus viilpeadd) 
was passed. It was leaping lazily and obliquely from 
the water, and after attaining its highest altitude, fell 
heavily on the surface, WMthout making any effort to 
ease or g^ide its descent. This fish was not under four¬ 
teen feet in length ; the belly of a pearly whiteness, and the 
back marked, across with broad black bands. 1 have never 
seen this fish north before ; but on the whaling grounds 
of the southern seas it is common. 1 do not believe it is 
dangerous to the life of the whale, as is often stated, but 
am under the impression that the irritation catised by 
the attacks of the thresher makes the animal vomit 
up the squid and other small matter on which it feeds, 
it is not reasonable to suppose that the blows inflicted by 
so small an instrument as the thresher's tail can have 
much effect through a foot of blubber. The whale has 
also many ways of escaping from its puny enemy ; he 
dives to a depth where the thresher cannot follow, and if 
he could, his power of inflicting injury would be gone, 
owing to the resistance caused by the water ; his speed 
also enables him to escape at all times. The treaty gf 
offence which is said to exist between the thresher and 
sword-fish appears to me to be very mythical. When the 
whale is sick or dying, lie is doubtless an object of attack 
to all the shark species, as they wage war with the whaler 
for the coveted blubber. Wm. W. Kiddt.k 


77 / 7 ; TRANSIT i)E VENTS 

T IIK 7 inies of yesterday contains some additional 
news from the Transit parties, sj^ecinlly those of 
France and Italy. 

The French news consists of telegrams from Shanghai 
in the Northern and from New Caledonia in the Southern 
Hemisphere. From the former station M. Ficuriais, the 
a^^tronomer in charge at Pekm, now states that he was 
fortunate enough to observe all the four contacts, and 
not two only, as was at first stated. The times were as 
follows in local mean time :—First contact, 2ih. 321x1. 
42s. ; second, 22h. ; third, ih. 50m. 15s. ; fourth, 2h. 17m. 
135. Nor is this all ; no Jess than sixty photographs were 
taken which M. Fleuriais pronounces good. We have 
already stated that stations in Northern China are most 
useful for the application of the Hallcyan and direct 
methods. From New Caledonia the best part of the 
news rcFf ; to the photographic operations, 100 good 
photographs being secured. Of the contacts, only the 
interior one at ingress was observed. 

The news of the doings of the Italians comes from the 
party in Bengal, in charge of the distinguished spectro- 
scopist Tacchmi, including Dorna, Lafont, Morso, Abetti, 
and Tacchini. I’he telegram comes from Maddapore, 
and the party evidently occupied two stations. The first 
three observed all four contacts, the last two only the 
third and fourth. 

As before stated, the chief instrument employed 
by the Italians was the spectroscope—an instrument 
not recognised in the equipment of any of the English 
parties. 

Ihe observations were of the most satisfactory kind, 
and the results may lead to a most important discovery in 
solar physics. The time of interior contact at egress was 
observed with the most rigorous exactness, both by the 
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ordinary telescopic method and by the spectroscopic 
method described in our former notes. It was found 
that the difference between the times of observation by 
these methods was more than two minutes, contact being 
observed by the spectroscope first. Now, if the contact 
had been observed last by the spectroscope, there was an 
obvious condition of the observation to which the dis¬ 
accord might have been attributed ; but there is now no 
room for doubt that the sun^s extreme edge which we 
actually see ia a telescope differs physically from the part 
just within it, although there is no difference to the eye— 
in fact, that it gives a spectrum of bright lines, while the 
spectrum of the true subjacent sun gives a continuous 
spectrum with dark lines. Further, the physical differ¬ 
ence to which we refer would probably tend to make this 
stratum variable in thickness and luminosity. Nay, we 
may already hazard the question whether there is not 
here a condition which may have something to do with 
the various times of contact recorded by observers 
having object-glasses widely differing either in aper¬ 
ture or in the over- or under-correction of the chromatic 
dispersion. 

Another victory achieved by the Italians is the deter¬ 
mination of the nature of the atmosphere of Venus. The 
ring round the planet, which in the former transits as in 
the present one was visible round Venus both on and off 
the sun, indicates in the spectroscrope that in that planet, 
as in our own, the atmosphere is composed to a certain 
extent of aqueous vapour. 

Mr. Proctor pointed out some time [ago'the great value 
of photographs taken at the Cape of Good Hope in com¬ 
bination with those secured at Nertschinsk and Roorkce. 
We have no information that any photographs were taken 
at the Royal Observatory at Cape l own, but a corre¬ 
spondent informs us that fourteen successful photographs 
were taken at Cape Town, two of them showing distinctly 
the black drop. 

The Times then refers to the final appendices 
to the “ Recueil dc Mcnioires, Rapports et Docu¬ 
ments relatifs h Pobservation du Passage de Venus 
sur le Soleil,^’ as enabling us at length to refer I0 the 
doings of the Commission appointed by the French 
Government.* The records extend from Fcbniary i86q, 
when the Government first moved in the matter, to a few 
months ago, when the final instructions on the methods 
to be adopted to guard the observations against risk of 
loss were issued. 

The first action of the French Government was to ask 
the Academy of Sciences to consider the places to be 
occupied, and the number of observers ; the instruments 
to be used ; the additional researches which might be 
undertaken by the observers sent to the Southern Ilemi- 
sphere; and, finally, whether an Astronomical Congress 
would not be desirable to bring about a uniform system 
of observations. 

A strong commission was at once appointed, composed 
of mathematicians, astronomers, physicists, and chemists, 
in order that the problem might be considered in an 
efficient manner, btrangely enough, the name of M. 
Leverrier, the distinguished Director of the Paris Observa¬ 
tory, does not appear on the commission ; he did not 
think the observations of the Transit necessary to prove 
the accuracy of his values of the solar parallax. Happily, 
his voice was overruled. The course taken, as the Times 
remarks, suggests how desirable some similar procedure 
here would have been. 

There are very many points of the greatest inte¬ 
rest,*' the 7 anes continues, “ raised by the contents 
of this large volume to which we should refer did 
space permit; from beginning to end it shows how a 
nation should set itself to work — how all the intellect 
of a nation can and must be utilised, when a great 
problem involving many kinds of special knowledge has 
to be attacked* It is often said that in France science 


is crushed by a dead weight of officialism, and that in 
England it is free. However true this may be of teaching, 
there is ample evidence in this volume that, in one branch 
of research at least, the very opposite of this statement is 
much nearer the truth, and the painful discussions which 
some time ago occurred in our own •columns and else¬ 
where, the * Appeals to America,' the action of the Board 
of Visitors of the Greenwich Observatory, and the like, 
afford a strong argument—if, indeed, one were needed— 
that the growth ok science necessitates that in all future 
national enterprises of the kind the example of the French 
and of all the other (Jovernments should be followed. In 
this way only, in our opinion, can the national scientific 
honour be upheld, while the officials concerned in carrying 
out the work would be strengthened in their positions arul 
shielded from a responsibility too great for individuals to 
bear." 


NOTES 

Tjik arrangements for securing observations of the Solar 
Eclipse of April 6 are progressing most satisfactorily, thanks to 
the energy of the Royal Society Commiltec and the varied know¬ 
ledge that has been brought to bear upon the various points of 
attack. Lord Salisbury has brought the proposed action of the 
Royal Society before the Council of India, and such instruclion'i 
have already been telegraphed to India as will probably result in 
this eclipse being observed with a wealth of observers and in¬ 
strumental appliances beyond all precedent. 

('attain Nakks, who is to command the English Arctic ICx- 
pedition, has arrived in London. Commander Markliani returned 
on Saturday from Dundee, after having entered six good men, 
tried seal and whale fisher's, as ice-qiiartermasters. StalT-Suigeon 
Thomas Colan, M.I)., of the i’lticorn, drill-ship of the Naval 
Reserve at Dundee, has been selected by the Admirably as senior 
medical officer of the Expedition. With regard to the jiroposcd 
German Expedition, the desire is wc believe, if the funds can 
be raised, to form a scheme of co-operation between the 
exploring expeditions. Surely our brother Tcu'^on*:, richer now 
than ever they "were, and whose zeal for knowledge is pro¬ 
verbial, will not allow this sjdendid scheme to be marred for 
lack of funds. 

Thk Museum of the Royal College of Surgeons contains a 
series of casts of the interior of the cranial cavity, representing 
exactly the form and size of the brain (when covered by its 
membranes), of men of various races, and of many species of 
animals. With a view to diffuse the information to be derived 
from the study of these casts, and believing that many educa¬ 
tional institutions will be glad to avail themselves of the oppcjr- 
lunity of possessing them, the Council of the College has 
authorised the issue of copies at the lowest price at which they 
can be reproduced, which will partly depend upon the number 
likely to be required. 'I'lie Conservator of the Mu.seum would 
like those who desire to possess the whole or part of the seiies, 
which comprises many rare forms, to communicate with him 011 
the subject. 

At its siavceo^ Jan. ii, the Paris Academy elcclc<l a corre¬ 
sponding member in the section of Mechanics, in jdace of the late 
M. Burdin. Three candidates were proposed—M. Broch, the Nor- 
w^egian mathematician, who obtained twenty-four votes; Prof. 
Stokes, F.R.S,, twenty-one votes; and M. Calladon, one vote. 
Thus M. Broch was elected by only tliree votes over I’rof. 
Stokes. 

Mr. Simon Nkwcomr, the American astronomer, is now in 
Paris. He has paid a visit to the Observatory, in order to 
inquire into the possibility of constmeting a large refracting 
telescope having a lens of one metre m diameter. A sum of 
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30,000/. was, as we have already intimated, placed at his com¬ 
mand by Mr. Lick, the celebrated Californian capitalist, who 
is the founder of the Lick ObserVatory. 

M. CilEVRGUL, the great French chemist and director of 
the Jardin des Plantes, has been presented by the Minister 
of Public Instruction with the grade of Grand Officer in the 
Legion d’Honneur. This promotion is considered as being 
a compensation for the difficulties raised by the Ministry in the 
appointment of a Professor in the Museum. These quarrels 
had induced the venerable savant to resign. 

The Bulletin of the French Geographical Society for December 
contains an exceedingly interesting and carefully compiled paper 
by M. H. Duveyrier, entitled “L’Afrique Necrologique.” This 
is a list of all the African explorers, from 1800 to 1874, who 
have met their death while doing their work, either from disease 
caught in the country, or by murder, or other causes; a very 
large proportion have died from ** intermittent fever.’’ The list 
includes not only those whose object was purely geographical 
discovery, but also those whose researches were connected with 
geology, meteorology, botany, zoology, ethnography, archaeology, 
or languages. The list is a sadly long one, numbering about 
150; and M. Duveyrier, in each case, gives a brief account of the 
explorer and of the work whicli he accomplished ; a large pro¬ 
portion of these martyrs to science are English. Accompanying 
the paper is an ingeniously constructed map, showing the place 
at which each traveller met his death. 

It is announced that the committee to whose hands the Sub- 
Wealden Exploration is entrusted have resolved to abandon the 
present boring after six iuefTcctual efforts to recover tools which 
have dropped down and obstructed the whole. The Diamond 
Boring Company having made a very favourable offer to com¬ 
mence again, a contract for the completion of i,cxx) feet for Cool, 
lias been agreed to, with a conditional promise to execute the 
second thousand feet for about 3,000/. additional. Mr. Willett, 
hon. sec., has guaranteed 600/., and appeals for funds to carry 
on the enterpris e. 

Mr. Charles Darwin’s new work on Insectivorous and 
Climbing Plants is in the press and will be shortly published. 
The following are the contents :—Part I. : On the sensitiveness 
of the leaves of Droscra^ Dionaa^ Pinguicula^ &c., to certain 
stimulants; and on their power of digesting and absorbing 
certain animal matter. Part 11 . : On the habits and movements 
of climbing plants. The book will be issued by Mr. John 
Murray. 

Mr. John Murray has also preparing for publication the 
following two works in travel:—“ The Land of the North 
Wind,” being an account of travels among the Lajdanders and 
Samoyedes, and along the coast of the White Sea, by Edward 
Kae; this book will be illustrated by a map and woodcuts: 
and a description of a journey to Tabreez, Kurdistan, down the 
Tigris and Euphrates to Nineveh and Babylon, and across the 
desert to Palmyra, by Baron Max von Thielmann. The title of 
the book will be “The Caucasus, Persia, and Turkey in Asia,” 
and it will be translated from tlie German by Mr. Charles 
Ilencage. 

Messrs. I.ongman and Co. have in the press a translation of 
a work on the Prinueval World of Switzeiland, by Prof. Oswald 
lieer, of the University of Zurich. The book will be edited by 
Mr. James Hey wood, M.A., F.R.S., and will be issued in two 
^ .petavo volumes with numerous illustrations. The same firm will 
shortly publish a serves of Elementary Lessons on the Structure 
of Man and Animals, with special reference to the principles 
affecting health, food, and cooking, and the duties of man to the 
animal creation ; by^Mrs. Buckton. This volume will be illus¬ 
trated with wood engravings. 


In the Astronomische Nachrichten^ Nos. 2,009 and 2,016, are 
notes on the spectroscopic observation of fifty-two stars made 
by M. D'Arrest. The stars are chiefly of the 6lh and 7th mag¬ 
nitude, and appear in the Bonn Catalogue. The colours of 
thirty-four of these stars are given, and the type to which each 
star belongs is generally mentioned. From an analysis of the notes 
we gain that there are in the list four red or reddish stars of type 
III, and two of type IV, ; of reddish yellow stars there are nine 
of type Ill, ; of yellow or orange stars there are thirteen of type 
HI., and of the same type one brown and five colourless oUci ; 
on the remaining eighteen there are no remarks on colour. 
The author remarks on the different grades of spectra of type III., 
from an almost line spectrum to a discontinuous one of bands, as 
that of a Herculis, but that grades of colour do not always agree 
with grades of spectrum; and he thinks that the theory that the 
coloured stars are older because cooler than others cannot be 
received without numerous exceptions, and he has conclude 
that the temperature of the coloured stars may in general be 
lower than that of others, but that it la not proved ; and further, 
that the greater .age of these stars is without foundation. The 
author appears to take exception to the part of the address of 
M. Wurtz at the French Association, reported in Nature, 
vol. X. p. 350, where he says of the stars, “We have classed 
them according to their ages. Stars coloured, stars yellow, sUrs 
white; the white are the hottest and the youngest... the coloured 
stars are not so hot, and are older.” It certainly seems from 
M. D’Arrest’s observation that there are exceptions to this rule, 
and a large number of stars must have their spectra and colours 
tabulated before it can be judged how far this law holds good., 

At the last meeting of the Photographic Society a paper was 
read by Mr. Hooper, “ On the Origin, Aim, and Achievements 
of the Photographic Society, with suggestions as to its future deve¬ 
lopment.” The suggestions were, the necessity of obtaining a 
Royal Charter, the Society’s claim upon the Government for a 
money grant and suitable premises, and the necessity of forming 
committees for scientific investigation. In the subsequent 
discussion, the general [opinion was tliat there was little hope 
of obtaining the proposed Charter, and that it was a mistake to 
speak of photography as a science. “ Science,” one speaker 
said, “ had done a great deal more for photography tlian photo¬ 
graphy had done for science.” 

At the meeting of Convocation of the London University on 
Tuesday, the motion brought forward by Mr. A. P. Hensman, 
“ That, in the opinion of Convocation, it is desirable that women 
should be permitted to take 'degrees in Arts in this University,” 
was, after some discussion, withdrawn. 

A recent decision has been given by the French Ministry in 
favour of female doctors. A certain Mdlle. Domerque, of Mont¬ 
pellier, has received due authorisation to pass her examination 
for the doc;orship. 

We are glad to see that by the decision of the Supreme Court 
at Sydney, N.S.W., Mr. Gerard Kreffll has been restored to his 
position and house as Curator of the Sydney Museum. Mr. 
Krefil has been connected with the Museum for fourteen years, 
and in September last had been violently ejected by an older 
from the trustees, who, it seems, had in this exceeded their 
powers. 

The prospectus lies before us of a new Italian monthly journal, 
to be entitled, Bivista Popolare di Scienze e iMtere, Judging 
from the prospectus, its projectors have a high idea of the im¬ 
portant place which science is daily assuming in the life of the 
world, and intend to devote a considerable proportion of the 
pages of their Review to subjects of scientific interest. The 
programme of the new journal is very comprehensive, embracing 
all departments of philmophy and physical science, and we most 
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heartily wish it complete success. The prospectus is dated from 
Lentini, in Sicily, where, we believe, the Review is to be pub¬ 
lished. It seems rather strange to make such an out-of-the-way 
place the head-quarters of so important an undertaking; we 
hope, however, its circulation won't suffer in consequence. 

There are many signs that Italy is really awakened from her 
long dormancy and seems quietly determined to do her share of 
the modem world’s work. The above announcement may be 
regarded as one, and we know that in more than one of the 
sciences valuable work is being done by Italians. In geo¬ 
graphy, especially, they seem inclined to revive the reputation 
which of old their country had ; they have recently produced 
one or two noteworthy explorers, and their geographical maga¬ 
zine, Cosmos^ is a model of typography and good editing. Only 
on Monday last, Prince Humbert, in returning thanks for his 
election as President of the Italian Geographical Society, spoke 
with warm approval of the project of an expedition to the African 
great lakes, and hoped that Italy would be worthily represented 
at the forthcoming Geographical Congress at Paris. 

The Queensland Government have received information that 
Hume, who proceeded in search of Classan, a supposed survivor 
of the Leichardt Exploring Expedition, perished for want of 
water hhy miles from Drynan's station on the Wilson River, in 
the Warrego district. O'Hca, another of the party, is also 
supposed to be dead. The third man, Thompson, has reached 
Drynan's station. 

As about forty ladies and gentlemen have signified their inten- 
ion to become members of the proposed Natural History 
Society at Watford, a meeting to found the Society and to elect 
a provisional committee will be held at the Watford Public 
Library on the 23rd inst., at seven o'clock. 

P. W. WRK-Hi r, one of the late porters at the College of 
Surgeons Museum, commenced duty as dissecting-room porter 
at St Thomas’s Hospital about a fortnight ago. On last 
Tuesday week he wounded himself in the hand with a knife 
whilst assistlpg in a post-mortem on a child which had died uf 
pyiemia. We regret to hear that he died in consequence of the 
wound, from the same disease, on Monday last, leaving a wife 
and five young children quite unprovided for. 

M. J. Dehy, in examining the contents of the stomachs of 
mussels (Mytilus tdulis) from the Brussels market, found thirty, 
seven species of diatoms, including Ilyalodisctis stcUiqery a 
species found previously only in Florida. 

The death of the veteran Dr. Gideon Lincecum, of Long 
Point, Texas (U.S.). is announced as having taken place at his 
residence on the 28th of November last, in his eighty-second 
year. Dr* Lincecum was well known to the naturalists of the 
United States on account of his abilities as an observer and the 
wonderful minutene.ss of his investigations into the habits and 
peculiarities of American animal.s. His contributions in this 
direction to the archives of the Smithsonian Institution, to the 
American Naturalist^ to the Academy of Natural Sciences, and 
to the American S/fortsman^ were very numerous and varied. 
In addition to his contributions of notes. Dr. Lincecum was an 
extensive collector of specimens, especially of insects and reptiles 
of which he sent large numbers to the museums of the United 
States. 

Prof, Marsh and his exploring party returned to New Haven, 
U.S., on Dec. 12, after an absence of two months in the Rocky 
MounUins. The object of the present expedition was to 
examine a remarkable fossil locality, discovered during the past 
summer in the “Bad Lands” south of the Black HilR The 
explorations were very successful, notwithstanding extremely 
cold weather and the continued hostility of the Sioux Indians. 
Tjie fossil deposits explored wcrc^ mainly of Miocene age, 


and, although quite limited in extent, proved lo be rich 
beyond expectation, N&rly two tons of fossil bones were col¬ 
lected, most of them rare specimens, and many unknown lo 
science. Among the most interesting remains found were 
several species of gigantic Brontotkeridcp^, nearly as large as 
elephants. At one point these bones were heaped together in 
such numbers as to indicate that the animals lived in herds, and 
had been washed into this ancient lake by a freshet. Successful 
explorations were made, also, in the Pliocene strata of the same 
region. All the collections secured go to Yale College, and will 
soon be described by Prof. Marsh. 

Dr. IIiTNT gives an account, in the Proceedings of the Boston 
Society of Natural History, of the contents of the stomach of a 
mastodon lately found in Way land, New York. These con¬ 
sisted of remains of both cryptogams and flowering plants, exhi¬ 
biting distinctly the vegetable characters. No sphagnum was 
found in the deposit. The evidence was that the animal bad 
eaten his hist meal from the tender mos.scs and boughs of the 
flowering plants growing on the banks of .streams and margins 
of swamps, and that pines and cedars formed no part of his 
diet. 

Carrier pigeons have been employed for a new purpose. 
When his Majesty of Spain was nearing Barcelona, a Spanish 
steamer was sent to meet Los Navos on the high seas, and suc¬ 
ceeded in doing so at the distance of 150 miles from the sea¬ 
port. Carrier pigeons were then liberated so as to announce in 
Barcelona the happy coming of Don Alplionso XII. The ex¬ 
periment appears to have been successful. It is said that carrier 
pigeons wxre in use among the old Roman navigators in the 
time of the Cle ars. The practice was disconiinued for cen¬ 
turies, and the que.'^tion has been asked by some French papers 
whether it is desirable to revive it for Transallanlic steamers. 

The Signal Service observer on the summit of Pike’s Peak 
(U.S.) reports that the local storms there experienced originate 
over the parks to the westward on hot afternoons. On one 
occasion he was favoure<l with an excellent view of the inUvior 
structure of the clouds of a tornado, when he observed that 
while the cloud-bearing currents of air float toward the teiitre, 
they had a decided donnwarl movement, but that masses of 
smokc-hke vapour rapidly ascended through the interior funnel. 

Ix a paper read by Capt. Shaw, of the Metropolitan Fire 
Brigade, at the Society of Arts on Tuesday night, an ingenious 
apparatus was described for enabling persons to breathe in dense 
smoke or poisonous vaj ours. It consists essentially of a close- 
fitting hood, with a respirator, holding a filter, the invention of 
Prof. Tyndall, which consists of a valve chamber and filler tube 
about 4 inches long, screwed on outside, with access to it from 
the imside by a wooden mouth-piece. The charge for the filter 
consists of the following materials, which are put in with the 
tube turned upside down, and the lower valve removed Half 
an inch deep of dry cotton-wool, an inch deep of the same wool 
saturated with glycerine, a thin layer of dry wool, half an inch 
deep of fragments of charcoal, half an inch deep of dry wool, 
half an inch deep of fragments of lime, and about an inch of dry 
wool. The whole can be put on and adjusted in a few seconds 
by the wearer. 

The additions to the Zoological Society’s Gardens during the 
past week include a Pig-tailed Monkey (Maeacus nemestrinus) 
from Java, presented by Dr. Cole ; a Crestel Porcupine (I/ystHx 
cristata) from Mogadore, presented by Mr* Alfred Hay ; two 
Chukar Partridges {Caccabis c/mkar) from North-west India, 
presented by Capt. Muiray ; a Sooty Mangabey (Cercocebusfull- 
ginosus), and a Patas Monkey (CercoJ^Uhecus ruber) from West 
Africa; an Australian Goshawk (Astur affroximans) from 
Australia, purchased ; an Ocelot (Felis fardalis) from America^ 
deposited. 
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SCIENTIFIC SERIALS 

Poggendorff^s Annalen der Physik ^nd C/iemie, No. ro.— 
This number contains several papers of great interest: the first 
is by G. Quincke, on electric currents resulting from the non- 
simultaneous insertion of two mercury-electrodes into different 
liquids, 'llie author "bases his experiments upon those of St. 
Claire Dcville and Troost, who found it probable that platinum 
absorbs hydrogen or other gases when being heated in a gas or 
alcohol flame, and then shows a different electric action towards 
water and dilute acids from that of platinum that has not been 
so heated. The paper contains a minute description of the 
apparatus used and tables of the results obtained ; in an appendix 
the author treats of the relation between capillary and electrical 
phenomena, referring to G. I.ippmann’s paper Ann.^ vol. 

149, p. 556), from whom he materially differs.—Experiments 
made with a magnetised copper wire, by Prof. Balfour Stewart 
and Dr. A. Schuster.—On the chemical action of the solar 
spectrum upon haloid salts of silver, by H. W. Vogel, Chloride, 
bromide, and iodide of silver, are not only sensitive towards the 
highly refrangible rays of the spectrum, but also towards the 
less refrangible ones, although in a much smaller degree ; their 
sensitiveness does not only depend upon their optied power of 
absorption of the respective rays, but also upon the absorption 
power of other substances they may l>e mixed with. Coloured 
substances which assist tlic photographic reduction i)rocess and 
absorb certain spectral rays, highly increase the sensitiveness of 
the silver salt towards the absorbed rays ; thus the sensitiveness 
of silver sslts for red, yellow, and green rays can be greatly aug¬ 
mented. Certain colourless bodies are found to have a similar 
action. The light reflected from pigments shows a very different 
effect from that of spectral colours, on account of the varying 
optical composition of artificial colours and their smaller inten¬ 
sity.—On the (juestion of velocity of magnetic action at dis¬ 
tances, by IL llerwig ; investigations rebting principally to ter¬ 
restrial magnetism. It is found that this velocity is at least half a 
million geographical miles (or about 2^ millions of English miles) 
per second; in other words, that at any given spot on the surface 
of the earth terrestrial magnetism becomes fully active in less 
than the 300th part of a second. -On a modiGcation of the mag¬ 
neto-electric revolution experiment, by the same.—On compari¬ 
son of electric machines, by Mr. Mascart. The author describes 
experiments made to ascertain the actual (juantity ot electricity 
produced by eleven different machines in a given lime and under 
the same conditions.- On the measuring of the electromotive 
power of voltaic piles in absolute units, by A. Crova.—The fre¬ 
quency of changes of colour in the scintillation of stars is gene¬ 
rally related to the spectrum they show, by C. Montigny. Stars 
that twinkle strongly show few spectral lines, while those witli 
little sciniillation have many bands and lines in their spectra.— 
On the theory of organ-pipes, by IL Sclineebeli,—Is the appli¬ 
cation of the vis vha justified in the mechanical theory of heat? 
by 11 . Entsch. The author answers this question in the negative. ■ - 
On induction-cffccls in magnets of different hardness, by L. ICulp. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Jan. 7.—“Remarks on a New Map of the 
Solar Spectrum,*' by J. Norman Lockyer, r.R.S. 

I beg permission to lay before the Royal Society a portion of 
the new map of the solar spectrum, referred to in one of my 
former communications. 

It consists of the p ortion between w. I. 39 and 41. 

I have found it necessary, in order to include all the lines 
visible in my photographs m such a manner that coincidences 
may be clearly shown, to construct it on four times the (scale of 
Angstrom's ‘ ‘ Spectre-Normal. “ 

Tlie spectra of the following elements have been photo¬ 
graphed side by side with the solar spectrum, and the coinci¬ 
dences si low n ;— 

Fe, Co, Ni, Mn, Ce, U, Cr, Ba, Sr, Ca, K, Al. 

The wave-lengths of new lines in tlie portion of this spectrum 
at present completed have been obtained from curves of graphical 
iiUerpolation. Insie.^ of the reading of a micrometer-scale, a 
photographic pirml of the spectrum has been employed in the 
^nstmetion ot these curve';, the wave-lengths of the principal 
.. lines being taken from an unpublished map of the ultra-violet 
r spectrum a copy of which has been kindly 

placed at my disposal by M. Cornu. The photograph of the 


solar spectrum, from the ultra-violet to beyond F, kindly given 
to me by Mr. Rutherford, has also proved of great service m the 

E resent work. I have, in fact, up to the present time, only 
een able to excel this photograph in the region about II. 1 
From the extreme difficulty of carrying on eye-observations 
upon the portion of the spccirum now completed, Angstrom's 
map is, of course, very incomplete about this region. The few 
lines mapped differ slightly in some cases from the positions 
assigned by Cornu ; but the wave-lengths given by the latter 
observer generally fall into the ciuve without breaking its 
symmetry, and these positions have therefore been adopted. The 
advantage possessed by the photographic method over eye- 
observation may be estimated from the following numerical 
comparisons 

Region of spectrum, 390& 4100. 

Number of lines in Angstrom's “ Spectre-Normal”. 39 

„ „ Angstrom's and Thalen's map of the 

violet part of the solar spectrum ... 185 

,, ,, Cornu's map . 205 ‘ 

,, „ New Map . ^18 

It will serve further to illustrate the advantages of the photo¬ 
graphic method, to compare the number of lines in the spectra 
of metals already observed with the number of lines of the same 
metal given by Angstrom in the “ Spectre-Normal.” 

Region of spectrum, 3900-4100. 


Metal. 

Fe 

Mn 

Co 

NL 

Ce 

U 

Cr 

Ba 

Sr 

Ca 

Iv 

Al 


Lines in new map. 

71 

53 
47 

17 

163 

18 

24 

7 
5 
7 
2 
2 


Lines in^Tholen's map. 

. 19 

. 12 


Total ... 416 Total ... 39 

The purification of the various metallic spectra has at present 
been only partially effected ; but 1 have seen enough already to 
convince me of the e.\tremej rigour with whicli th*t principle X 
have aheady amiouiiced may be applied, while at tlit same time 
there are evidences that tlie application of it may lead to some 
results not anticipated in the first instance. 

My object in laying these maps before the Society, and pre¬ 
senting this al uiUrwi report of progress, is to appeal to some 
other man of .science, if not in England, then iii some other 
country, to come forward to aid in the work, which it is impro¬ 
bable that I, with my small observational means and limited 
time, can carry to a termination. 1 reckon that, having regard 
10 routine solar work, it will reejuire another year before the por¬ 
tion from H to G is completely finished, even for the metals the 
spectra of which are shown in the maps now exhibited. When 
this is done there will still remain outstanding all the ultra- 
vi.>lct portion, the portion from G to F, both capable of being 
photographed by short exposure, and the whole of the less 
refrangible part, which Draper and Rutherford have both shown 
can be reached by long exposure with the present processes. 

I cannot but think, moreover, that when the light which the 
Spectroscope has already thrown upon molecular aciion shall be 
better known, and used as a basis for further inquiry, methods 
of photography greatly exceeding the present one m rapidity, in 
the less refrangible portion of the spectrum, will be develo])ed 
and utilised in the lesearch. 

The map is being drawn by my assistant, Mr. Raphael Mel- 
dola (to whom my thanks are due for the skill and patience he 
lias brought to bear upon the work), in the first instance with 
more especial reference to the positions, thicknesses, and indi¬ 
vidualities of the lines; the final revision will consist of an abso¬ 
lute intensity reproduction of the photograplis. 

On the Spectrum of Coggia’s Comet,” by Wiliam Huggins. 
D.CJ*, LL.i>.. F,R.S. “ ’ 

From his observations of five small comets in the years t866, 
1868, and 1871, the author had shown that a great part of the 
light of those comets was emitted by the cometary matter; and 
further, that carbon, in some form, was probably present in 
them. 
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Cogg;ia’s Comet presented in tlie spectroscx>pe three distinct 
spectra 

l« A continuous spectrum from the light of the nucleus* 

2. A spectrum of bright hands. 

3. A continuous spectrum accompanying the gaseous spectrum 
on the coma, and representing almost entirely the light of tlie 
tail. 

The author then gives his observations of three different 
spectra, and of the relative intensity of the two latter spectra 
indifferent parts of the comet. 

On acoustic reversibility, by J. Tyndall, D.C.T.., L 1 ..D,, 
F.R.S. In this ])aner Prof. Tyiitlall refers to the series of 
experiments on the velocity 01 sound which were made on the 
2ist and 22nd of June, 1822, l)etween Villejuif and Monllliery, 
south of Paris, and irC miles dist.anl from each other. 

On this occasion it was noticed that while every report of the 
cannon fired a< Monllhcry was heard with the greatest distinct¬ 
ness at Villejuif, by far the greater number of the reports from 
Villejuif failed to reach Montlhery. The air at the time was calm, 
the slight motion of translaiion actually existing being from 
Villejuif towards Montlhery, or against the direction in which I lie 
sound was best heard. 

So far as the author knows, no explanation of this has hitherto 
been given, 

Ex]icrimenling with a sensitive tlaine, from iS to 24 inches in 
height, and a reed, less than a S'^'uare {juarter ut mi inch in iin a, 
on a screen of cardlioard, iS inches high by 12 inches wide, in all 
crises it was sliown that tlie suurnl was effective wlien the reed 
was at a distance from the screen and the flame close behind it ; 
while the action was insensible when t]ic.^e pud!tuns were re¬ 
versed. 

It was observed and recorded when Uie experiments of 1S22 
w'ere made, that while the rep<*rts of tlie guns at Villejuif were 
without echoes, a roll (»f echoes, lasting iioin twenly to twenty- 
five seconds, accomjxuiied every shot at -Montlln'ry, being lieard 
by the observers tbere. 

From various considerations the author infers llial Montihefry, 
on the occasion referred to, miisl ha\e been surroundetl by a 
highly diacoiistic atmosphere ; while the shortness of the echoes 
at Villejuif shows the atmosphere surrounding that station to 
have been acoustically opaitue. 

The non*homogeneous air surrounding Villejuif is exjicri- 
mcntally typified by the screen with llic source of sound 
dose behind it*; the upjier end of the screen lepresenting the 
])Iace where equilibrium of temperature was established in tlie 
atmosphere above the station. In virtue of its proximity to the 
screen, the echoes from the sounding-reed would, in the case hc\e 
su])poscd, so blend with the direct sound as to bo practically 
indistinguishable from it, as the echoes at N’lllejuif followed the 
direct sound so hotly, and vanished so rajudly, that they escaped 
observation. And as the sensitive llanie, at a distance, failed to 
be effected by the sounding body placed clo^e behind the card¬ 
board screen, so, the author takes it, did the observeisal Monllhuy 
fail to hear the sounds of the Villejuif gun. 

Something further may be dune towarrk the experimental 
elucidation of this subject. The facility with wliich scunids pass 
through textile fabrics has been already illustrated ; a layer of 
cambric, or even of thick flannel or baue, being found coiniietent 
to intercept but a fraction of the sound from a vi) rating reed. 
Such a layer of cambric may be taken to represent a layer of air 
differentiated from its neighbours by tenn>eralure or moisture; 
while a succession of such sheets of cambric may be taken to 
represent successive layers of non-homogeneous air. 

Two tin tubes with open ends were placed so as to form an 
acute angle with each other. At the end of one is the vibrating 
reed ; opposite the end of the other, and in llic prolongation of 
its axis, is a sensitive flame—a second sensitive ilame being 
placed in the continuation of the axis of the first tube. On 
sounding the reed, the direct sound through the first tube 
agitates the second flame. Introducing the square of cambric at 
the proper angle, a slight decrease of the action on the secon I is 
noticed, and the feeble echo from the cambric produces a barely 
perceptible agitation of the first flame. Adding another square, 
the sound transmitted by the first sc^uare impinges on the second. 
It is partially echoed, returns through the first square, jiasses 
idong ihc second tube, and still further agitates the flame oppo¬ 
site its end. Adding a third square, the reflected sound is still 
luxthcr augmented, ^every acce.^sion to the echo being acconi- 

* Phil. Tram., Feb. 1S74, 


panied by a corresponding withdrawal of the vibrations from the 
ilamc opposite the first tube, and a consequent stilling of that flame. 

With thinner cambric it would require a greater number of 
layers to intercept the entire sound. Iience, with such cambric, 
we should have eclioes returned from a greater distance, and, 
therefore, of greater duration, • 

Jan. 14.—“ On a Class of Identical Relations in the Theory 
of Elliptic Functions,” by T. W. L. Glaisher, M.A,, Fellow of 
I'rinity College, Cambridge]; communicated by James Glaisher, 
F.R.S, 

Chemical Society, Jaii. 14.--Prof. Odling, F.R.S., presi¬ 
dent, in the chair.—On the action of the organic acids and their 
anhydrides on the natural alkaloids. Part TIT., by Mr. ( 1 . II. 
lleckett and Dr. C\ R. A. Wright, was read by the latter. It is 
a continuation of their researches on the opium alkaloids mor¬ 
phine and codeine.—The next communication was a note on the 
effect of jiassing the mixed vapours of carbon bisulphide and 
alcohol over red-hot ^copper, by Mr. T. Carnelly.—Dr, II. K. 
Ariiislrong then read a jiaper on the iodonitrophenols. 

Anthropological Institute, Jan. 12.—Prof. Busk, F.R.S., 
presidentin the chair.--Mr. T. J. Hutchinson, F.R.G.S., late 
il.M.’s Consul, Callao, read a paper on the anthropology of 
Prehistoric Peru. The paper commenced with a notice of how 
little is known up to the present time about the glorious days of 
Peru long before the time of the Incas, agreeing with Mr. 
Haldwin as to the original South Americans being the oldest 
people on that continent. 'Fhe grandeur of colossal works in ihc 
extent of the ancient burial mounds was shown by illustration, 
A comparison of these examined by the author in Peru was made 
with those explored by Messrs. Squier and Davis in the valley.s 
of the Ohio and the Mississippi. The prehistoric architecture of 
I'eru, described by Prof. Raimondi in his recent work on the 
mineral riches of the department of Aucachs, were mentioned as 
highly interesting ; more particularly the tombs cut out of solid 
Mocks of diorite in the valleys where sandstone is the geological 
character ; thus proving the enormous capacity for work of the 
ancient Peruvians in transporting these stony masses over the 
Arule^, So small was the authors faith in Spanish accounts ot 
South America, that he inclined to the belief in some future 
cx]»lurer finding the mythical ‘^cradle of the Incas” in the 
National Library at Madrid, instead of in the T.ake of Titicaca, 
to which latter place it is accredited by the Hakluyt Society.— 
A Y>Jip«*'» by Dr. George Dobson, w'as read on the Andamans 
and Andamanese. After giving a sketch of the geographical 
position of the Andaman Islands and their geological and zoolo¬ 
gical relations to the Asiatic ctintiuenl, the author passed in 
rtview the various theories that had been propounded by eminent 
biologists to account lor the origin of the Andamanese. He 
strongly inclineil to the views of Mr. Wallace and M. Qualre- 
fages that the Andamanese are Nigritos, or Samangs from the 
Malay peninsula, and was opposed to the theory of their descent 
fnnn shipwrecked African negroes, on the ground rather of the 
dissiiuikirily i»f llieir manners and customs than of their physical 
characteristics. It was im]H)ssible, however, to account for the 
presence of the wild tribes of .Southern India or of the peculiar 
Samangs of the interior of the Malay peninsula, surrounded by 
races with wliich they have no connection whatever, except on 
tlie hypothesis that they are the few surviving descendants of a 
woolly-haired people which in ages past occupied lands south of 
the Himalayas when the continent of Asia included within its 
Southern limits the Andamans, Nicobars, Sumatra, Java, Borneo, 
and tlie IMiilippine Islands ; and that the present inhabitants of 
the Andamans and the Nigritos of the Philippines are also the 
remnant of those ancient Nigrito inhabitants of Southern Asia, 
which have almost disappeared before the invading Aryan and 
Mongolian races. Dr. I)obson exhibited a series of photographs, 
taken by himself, of Andamanese men and women. 

Entomglogical Society, Jan. 4.—Sir Sidney Smith Saun¬ 
ders, C.M.G., president, in the chair. -* Mr. Stevens exhibited 
varieties of acrtilciHCffiala and Ihbcrnia ddoliaria^ bred 

from larva; taken near Brighton.—Mr. Smith exhibited a box of 
hyrocnoptcrous insects collcctctl in the neighbourhood of Cal¬ 
cutta by Mr. Kothney. It comprised several rare species of 
Jormii idii: and and also many undescribed species of 

Apuhe^ amongst which were two species Of Nomia^ one of them 
with remarkable capitate antennae.—Mr. M'Lacblaii made some 
remarks on the December Moth which 

he had observed one evening during the recent severe fro.st^ 
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attracted in great numbers to the gas lamps in the neighbourhood 
of Lewisham. Mr. Weir remarl^ed on the importance of ascer¬ 
taining whether they were hybemated specimens or whether they 
had been newly hatched during the severe weather.—A letter 
was read from Mr. R. S. Morrison, of George Town, Colo¬ 
rado, expressing a wish to be placed in communication with 
any entomologists who might be interested in the insect faunas 
of the higher altitudes (8,000 to 14,000 ft.), which he considered 
should be more fully investigated.—The Secretary exhibited a 
small bottle containing specimens of a Afantis, forwarded to him 
from Sarawak l>y Mr. de Crespigny. lie stated that while 
sitting at table his notice was attracted by the unusual appear¬ 
ance of a column of ants crossing it ; but on looking more nar¬ 
rowly he observed that they were not ants, but a species of Mantis, 
and he believed them to be full-grown insects, but that Iheyliad 
no wings. Mr. M*Lachlan, however, observed tliat some of tlie 
specimen had rudimentary wings ; and the President and others 
expressed a belief that tliey would prove to be larvaf, and not 
perfect insects. 

Institution of Civil Engineers, Jan. 12.—Mr. Thos. E. 
Harrison, president, in the chair,—Tlie paper read was on the 
construction of gasworks, by Mr. Harry K. Jones. 


Blrljn 

German Chemical Society, Dec. 19. —Annual ordin ary 
meeting; A, W. Hofmann, V.P., in the chair.—The vice-pu, fl¬ 
uent reported on the state of the Society, which counts 1,209 
nicmbers, while the reports are published to the number of 
1,800 copies. The number of ])apers published through its 
means amounted to more than 500 during the last year. The 
elections called the resident ofticers back to their posts, while, as 
non-resident members of the committee, the lollowing were 
elected for the new year ;—Messrs, liaeyer, Gricss, Ladenburg, 
LandoJt, and Schorlemmer. 

Dec. 28.—A. W. Hofmann, V.P, in the chair.—P, Wallach 
and A, Bdhringer, in treating methylated oxamine with PCI.,, 
have produced a well-defined base yielding well-crystalJised 
monobasic salts and a direct combination with C'.jlInT. 'I'iie 
base C4lIr,ClN2 has received the name chloroxal methyline, and 
is homologous with C,;Ht,ClN2 lately produced by Dr. Wallach 
from ethylated oxamine in a similar way.—I. Ihccard has 
succeeded in producing anthrachinone by heating, in closed tubes 
to 220", benzol and philialic chloride witli zinc : 


CV,H 


COCl 

COCl 


+ CAh 




1. Siebel proposed asaniclliod for producing soda the treatment 
of tribasic phosphate of soda with carbonic acid, adding subse¬ 
quently carbonate of ammonia. The double phosphate of 
sodium and ammonium crystallises out, while Iwo-tliirds of the 
sodium, transformed into carbonate, remain in solution.—A. 
Oppenheirn reported on a mechanical method for preventing the 
most frequent cause of the incrustation or furring of steam 
boilers, lately patented by a large boiler-maker, M. Paukoch, 
in Landsberg. Instead of introducing the water directly into 
the boiler, he lets it run slowly through a wide tube jiassing 
through the boiler. Here, on being heated, the water deposits 
its carbonate of lime before it is admitted into the boiler. As 
the inner tube is not in contact wdth the fiie, the deposit in it 
cannot produce the usual dangerous results. 


Paris 

Academy of Sciences, Jan. n.—M. M. hVemy in the chilr 
—The following papers were read :—On the mesaticephalic and 
brachycephalic fossil human races, by M. dc Quatrefages, being 
the third part of the author’s and M. Hamy’s work on the skulls 
of the human races.—Report on M. Alph. Guerin’s woik, on the 
patho-genetic effect of fermentation products in surgical cases, 
and a new method of treatment of tlie amputated, by M. Gossclin. 
—MM. Bouilland and Pasteur then spoke in detail on the same 
subject; M. A. Trecul made some observations with regard to 
the production of vibriones and bacteria, in reference to the last 
subject.—Report on M. Halphen’s memoir, conceriting the im¬ 
portant points of plane algebraic curves, by M. de la Gournerie. 
—On the existence of the integral in equations with partial de¬ 
rivatives, containing any number of functions and independent 
variables, by M. G. l>art>oux.—On the action of electrolytic 
oxygen on alcohol, by M. A. Renard ; experiments made by the 
uuihor, who »po^ alcohol, to which about five per cent of 
dilute sulphuric acid had been added, to an electric current from 


four to five Bunsen cells, and analysed the products after forty- 
eight hours* action: he found ethylic formiate and acetate, 
aldehyde, acetal, ethyl-sulphuric acid, and a new substance, 
cthylenic-monoethylate, which may be regarded as an acetal 

C**ll*0 I ^ which one CjjHg is replaced by II, thus 

possessing the formula | Cjjll4.—On the “seicAa" of 


I.ake Leman, by F. A. ForeL Seiches are the sudden rises and 
fdls in the level of this lake. The author gives an explanation of 
these phenomena and considers them constant and frequent in all 
larger lakes, and not rare and accidental as was believed hitherto. 
—A note by M. Martha-Becker, relating to his paper on ether 
and the origin of matter.—A note by M, II. de Kerikuff, with 
corrections for liis communication on the velocity of light and the 
parallax of the sun. —A note by M. Poupelle, with rewd to a 
system of electric danger signals to prevent railway collisions on 
a single line of rails.—Gn the reduction ol equations with partial 
derivatives to ordinary dlfTerential equations, by M. W. de 
Maximovitch.—M. E. h'laquer communicates the observations 
and calculations made by the French Commission for the mea¬ 
suring of the arc of meridian between Barcelona and the Balearic 
Isles.—M. Lemonnier gives some new theories with regard to 
equations with common roots.—t‘)n the correction of Descartes’ 
ovals, by M. A. Genocchi. —On some properties of the curva¬ 
ture of the surfaces, by M. Malphen.—On .stratified light, by M. 
Ncyreneuf.—On the specific rotative power of mannite, by M, G. 
Bouchardat; accounts of experiments made in M. Bcrthclot’s 
laboratory.—M. P. Bouloumic communicates the results of his 
observations and researches on micro-organisms in suppurations, 
their inf]lienee on the healing of wounds, and the different means 
to prevent their development,—On white globules in the blood¬ 
vessels of the spleen, by MM. Tarchanoff and A. Swaen.—On 
the habits of a remarkable serpent of Cochin China: Ilerpeton 
tentaculatum, by M. A. Morico. 
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THURSDAY^ January at. 

Royal SocietVi at 8.3#.—On the Origin and Mechanism of Production of 
the Prismatic (or Columnar) Structure of Basalt: K, Mallet, F.R.S.—On 
the Anatomy of the Connective Tissues: Dr. Thin. 

Linnban SociBTY* at 8.—On the Pathology of Oak-Galls, &c.: Dr. Hollis. 
—On the Nature of several Atolls in the South Pacific : Kcv. T. Powell.-— 
Papers on the Botany and Entomolo^ of the Challenger, 

Society ok Antiquaries, at 8.30.—Further Notes on St. Hugh's Work in 
Lincoln Cathedral; J. H. Parker, C.B., F,S.A ,and Sir O. G. Scott, R.A , 
F.SA. 


Royal Institution, at 3.—Phy.sical Geography; Prof. P. M. Duncan. 
I.0ND0N Institution, at 7.— Early Inhabitants of England; Prof. Rolles- 
ton, F.it.S. 

FRIDAY, January 2a. 


Royal Institution, at g.—Wild Flowers and In‘;':cts: Sir John Lubbock, 
Bart, F.K.S. 

Qubkbtt Microscopical Club, at 8.—On the Aquarium as a field for 
Microscopical Rchcarch: T. C. White. 

JSociRTY OF Arts, at 8.— Indian Section ; Opening Address: Sir George 
Campbell. 

SATURDAY, January 23. 

Rova|. Institution, at 3.— Beethoven: Mr. Dannreuther. 


SUNDAY, January 24. 

Sunday Lbcturb Society, at 4.— Some recent developments of the Theory 
of Volcanic Phenomena: Prof. A. H. Green. 

MONDAY, January 25. 

Geographical Socibty, at 8.30. 

Kntomol(m;ical Society, at 7. 

Society ok Arts, at 8.—Alcohol, its Action and Use; Dr. B. W. Richard- 
iion, F.R.S. 

London Institution, at 5.— Cremation; Mr. Armytage Bakewell. 


TUESDAY, January a6. 

Anthropological Institute, at 8.—Anniversary. 

Koval Institution, at 3.—Pedigree of the Aiumal Kingdom; £. Ray 
Lankester. 

VVbst I.ondon Scientific A-ssociation, at 8.—Free Motion in Plants: 
G. S. Boulgcr. 

WEDNESDAY, January 27. 

Gkouigical Society, at 8. 

Rovai. Society ok Literature, at 8.—On a Greek In.scription found at 
Jliiim Novum in the Troad : Percy Gardner. 

Society of Arts, at 8. 

Institution of Civil Engineers, at S. 


THURSDAY, January 28. 

Royal Institution, at 3.—I’hysical Geography : Prof. P. M. Duncan. 
London Institution, at 7.—First Musical Lecture ; Prol. Ella. 

Torquay 

MONDAY, January 25. 

Natural History Society, at 12, noon.—Curiosities of Auimal Life; Dr. 
C. i'aget Biakc. 

Leeds 

TUESDAY, Ianuary 26. 

Naturalists' Field Club, at 8.— Organisation of Daphnea J>tilex\ Thos. 
Tate. 

Manchester 
TUESDAY, January 26. 

Geological Society, at 3. 
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Youth’s Microscopes, lof. («/., 2xs., 

42J. 

Student's Microscopes, 63^., 1055., 

210J. , _ - „ 

Printing Press (with type, ink, &c.), 64, 6fi, 8f., 12s., 14s. 6d., 16s., 24s. 

Send for Illustrated Catalogue of above and numberless other 
EDUCATIONAL TOYS, SCIENTIFIC MODELS, GAMES, &c, 

W. STATHAM, in N, STRAND, LONDON. 


Geological Cabinets, 3X, 6d., ys. 6d., 
33«f., &c. 

Conjuror's Cabinets, 7^. 6d., 15J., 21s,, 
&c. 

Model Steam Engines, $j^,6d, lor. fvf, 
2ir., 42s. 

Magic Lanterns, with 12 Slides In Box, 
ys. 6d., lor. 6d., 2 js., 321., 454. 



With Tracer, &c., for drawing Lissajous' Curves on Cards, or 
blackened Glass for the Lantern; packed m Deal Cabinet ... /13 o o 
ReHectors for projecuug the Figures 011 the Screen ... ^ 3 13 6 

N.B.—Speumen Curves, on card, post free ... per doxcu... 030 
A Set ot 30, iticluduig the principal Figures from x : i to 1 : 3... 076 

Ditto traced on blackened Glass, lor the Lantern ... per slide... 036 


Educational Set of Acoustic Apparatus . 5 5 0 

Improved Osone Generators. 21s. ds 3 3 o 

Pocket Spectroscopes^ with new Slit Adjust¬ 
ment ... ... ... ... ... ... ..a •„ X 5 O 

TISLEY AND SPILLER, 

OPTICIANS, &c., 

172, BROMPTON ROAD, 

(Three minutes’ walk trom South Kensington Museum). 


EVERY THURSDAY, PRICE 4 ^. 

NATURES 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column, 2s. 6 d.; gd. per line after. 

f s. d. 

One-eighth page, or marter column . . . . o i8 6 

Quarter page, or half a column . 1150 

Half a page, or a column .3 5 o 

Wholepage . 660 

Advertisemetds must be sent to the Office before la dclock 
on Wednesdays. 

Post-office Orders payable to Macmillan & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


nature.—W anted clean Copies of Nos. 

uid w, with Poitnut, Naturb Office, n, Bedford Street, 


TRANSIT OF VENUS. 

AUTOMATIC MOVING MODELS, 

Explaining the Transit to all uiidcrstandiugs. 

By the REV. E. J.. BERTHON, M.A. F.R.A.S. 

Sold by HORNE & THORNTHWAI'l’E, 3, Holboru Viaduct, London. 
Price 8r.; or post-free, Sa-. 6 c 4 


« NA ture:’ 

Nearly all the Back Numbers of Natdu may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re. 
lating to Advkrtisxuents should likewise be addressed. 

Now ready, VoL 9, bound m cloth, price lor. 

Cloth for bmdJng all the volume|^ pnoe is. 64 , each. 
Hurling Cases to hold 26 numbers, priM ». 6A 
To be had through any bookieUer or newsagent or at the 
Office^ 

*9, BEDFORD STREET, STRAND, W.C 
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RECENTLY PUBLISHED, IN CROWN 8vo, PRICE 8j. 6 d. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. 

BY J. R. GREEN, M.A., 

EXAMINER IN THE SCHOOL OF MODERN HISTORY, OXFORD. 


Coloured Maps and Genealogical Tables* 


“ My wish is to advance the thoughtful and accurate study of English History, and no book that I have seen is 
so well calculated to do this as Mr. Green’s recent work. . . . The very best summary of English History which 
has yet appeared. . . . The design of the book is excellent, and the execution of it, so far as I have been able to 
examine it at present, not less so. It ought to be universally adopted in schools and colleges where the teaching of 
English History is pursued, for it is the only book with which I am acquainted that brings the subject up to modern 
requirements. The author has carefully availed himself of the best and most trustworthy materials now at the 
service of the historian.’*— Extract from a Letter oj I^rofessor Bkewer. 

“ Rightly taken, the History of England is one of the grandest human stories, and Mr. Green has so taken it that 
his book should delight the general reader quite as much as it delights the student.”— Extract from ^ Professor 

Henry Morley. 

“ To say that Mr. Green's book is better than those which have preceded it, would be to convey a very inade¬ 
quate impression of its merits. It stands alone as the one general history of the country, for the s<ike of which all* 
others, if young and old are wise, will be speedily and surely set aside. It is perhaps the highest praise that can be 
given to it, that it is impossible to discover whether it was intended for the young or for the old. The size and general 
look of the book, its vividness of narration, and its avoidance of abstruse argument, would place it among school 
books ; but its fresh and original views and its general historical power are only to be appreciated by those who have 
tried their own hand at writing history, and who know the enormous difficulties of the task.”— Mr. Samuel R. 
Gardiner in the Academy, 

“The history of Mr, Green will be found an able guide to every student of history through the latest as well as 
the earlier portions of the political and social life of England, and what we admire most of all is the enthusiasm with 
which, faithful to his principle of peaceful progress and internal development, he resists the fascination of the shows 
of outward life, and traces with abounding skill and knowledge the social, moral, material, and literary life of each 
period.”— Times, 

“ It is not too much to say that the present book fully realises the expectation which had been formed of its 
author. The care and scholarship which it shows will make it useful and interesting to real students of history, while 
its lively and picturesque style is likely to attract ordinary readers.”— Spectator, 

“ Mr. Green has contrived in a singular degree to unite the advantages of brevity and fulness. His ‘Short 
Histo^,’comprised within 8?o pages, covers the whole fortunes of the‘English people'from their first home in 
Sleswig to their acceptance of this present Ministry of Mr. Disraeli’s; and yet it is for the most part as pleasant and 
easy reading, and as full of life and colour, as anything in the two great essayists we have just mentioned (Macaulay 
and Froude). . . . The book is original.in its conception and able in its execution, very complete in its apparatus, 
and very attractive in its style.”— Guardian. 

“ The systematic arrangement of the work, and its clearness and precision of expression, render it a most valuable 
addition to our school-books, while its veracity and impartiality render it the most trustworthy of guides.”— Standard. 

“ There is not a single epoch of which it gives a mere slight sketch, such as we too often find in school and 
college text-books. Every age is made the subject of a careful study, and its broad features are presented with 
remarkable force and clearness. We question whether any view of Erglish History as a whole deserves a higher 
place.”-f;A?^^. . ^ 

“ His history he calls a short one, but in the space of his 800 pages we venture to say he conveys a fuller and 
greater idea of the progress of the English nation than any previous author has done; nay, in very few instances has 
the whole life of any one period been more clearly and adequately set forth than will be founcl to be the case in 
these pages. ... It ought to become the school History of EngIand.”--Atf///r^. 

“This is, in short, the best general History of Great Britain we know ; and for one, among other reasons that 
It IS the best incentive to the study of special periods in our history.”— Herald. ^ : 


MACMILLAN AND CO., LONDON 
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THE 


MACMILLAN AND CO/S 


JOURNAL OP APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO. 

Davoted to Chemifttry ai applied to Arts and Manufactures, Agriculture 
Metallurgy, &c, dtc. 

At Two Dollars and Twenty^five Cents per annum, or One Dollar and 
Seventy-Ave Cents paid strictly in advance, inclucling postage to United 
Kingdom. 

Each number contains Original Articles on General Qiemistry applied to 
Arts and Manufactures ; Matter on Particular Fabncauons, as Petroleum 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien- 
tiAc Facts. 

Full and carefully ^prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every descnption are given iu each number for Mew 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 

S7, Spruce Sueet, New York 48, Hanover Street, Baston; and 149, South 
4th Street Philadelphia, Pa., U S.A. 


“That excellent periodical The Gardkn."—P rofessor Owen. 

THE GARDEN: A Weekly Illustrated 

Journal of Gardening in all its Blanches. Founded and Conducted by 
W. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens," &c. 

“ Mr. Kebinsun's valuable and elegant weekly."•Jafwnfnj' Review^ 
Aug. loth, 1&72. 


Science Primelrsfor Elementary Schools. 


The necessity of commencing the teaching of Science in schools at an 
early stage of ihe pupil's cour<>e hat now become,generally recoguited, and 
is enforced in all schools undtr Government inspection. For the purpo^ of 
facilitating the introduction of Science Teaching into Elementary Schools, 
Messrs Macmillan are now publisliiiig a New Series of Science Primers, 
under the joint Editorship of Profccsors Huxi.uv, Roscos, and Bacfouk 
Stewart. The object of the^e Primers is to convey information in sucli a 
manner a.s to make xt both intelligible and interesting to pupils iu the most 
elementary classes, 'i hey are cleat ly printed on good paper, and illustra' 
lions are given whenever they are necessary to the proper understanding of 
the text. 

“ 'i'hev are wonderfully clear and lucid in their mstruction, simple in style, 
and admirable in plan."— Rducational Times* 

The following; are nffw ready 

PRIMER of CHPIMISTRY. By H. E, Roscoe, F.R.S., 

Professor of Cheniisirv in Owens College, Manchester. With lllustia- 
tions. 181UO. Third Edition, is. 

PRIMER of PHYSICS. By Balfour Stkwakt, F.R.S., 

Piofessor of Natural Philosophy in Owens (killcge, Manchester. With 
lliu.sLratioiis. i 3 nio. 'I bird Edition, is. 

PRIMER of PHYSICAL GEOGRAPHY. By A. Getkie, 

LL D. F.R.S., Murchison Pro'osor of Geology and Mineralogy in the 
Uniycraity of Edinburgh. With 1 lUistratioas. iSmo, cloth. Third 
Edition. IS* 

PRIMER of GEOLOGY. By Professor Geikie, F.R.S. 

With llhistratiuiis. i8mo. Third Edition, ir. 


The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
I«andscape Gardeuing. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions, 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Gteenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


Professor Asa Gray says: ** It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. Ky .such we hear it 
highly spoken of ; and we think wc du a favour to those of that class who 
know It not as yet, by calling attention to it." 

** THFl GARDEN" may be obtained through all Newsagents and at the 
Railway Bookstalls, at ^d* per Copy. It may also be had direct from the 
Office at 51. for a Quarter^ gr. ^d. for a Half-year, and ipr. tui. for a Yc.'tr, 
payable in advance Specimen Copies (post-free;, ^id* Yuluiiies las* each, 
except VoL I., which is ;^i is* 

Office—37, Southampton Street, Covent Garden, W.C. 


AN ELEMENTARY. TREATISE ON 

STEAM. By JOHN PERRY, B.E , Wliitwuith Scholar, F.CS., 
late Lecluier on Physics at Clifton College. 4s. Cd. 

When boys have acquired an elementary knowledge of Kxpci^cntal Me¬ 
chanics and Heat it is well to leach them the application of the principles they 
have learnt, by some such course as is sketched in the present wurlc, before 
proceeding to Electricity, Acoustics, and Light. I'he numerous examples 
and exermses will prove useful in all Physics classes; whether the whole 
course IS followed or not; to candidates for schclarsliips at the Universities 
and to boys preparing for the examinaiious at Woolwich and Cooper’s 

MACMILLAN & CO., LONDON. 



HOLLOWAY'S PILLS.—No Excuse.-- 

When thousands yoJuntnrily n.ssert that this Medicine has freed them 
from formidable disease,s|which have ruined health and threatened life, 
there caA be no excuse for refusing to try it. Holloway's Pills are 
*1?*^ I ^ ^ adapted for remedying all irregulations in the functions of 

la • heart, stomach, liver, kidneys, and bowels. These 

Mmirable pills exert a strengthening effect in the animal fibre, sharpen 
digesUon, invigorate the nerves, regulate the 
® j'hings, and heart, and beget good spirits. During 
JniJi ^ difficult for the hale and hearty to bear up bravely again:>t 
I illf*”'<»pneric gloom and cutting winds, yet then this Medicine 
V. lU protect even the dcUcaic. 


PRIMER of PHYSIOLOGY. By Michael Booster, M.D., 

F.R.S. With Illustrations. 181110. ir. 

PRIMER of ASTRONOMY. By J. Norman Lockyer, 

F.R.S. With lllustraLion.s. iSino. is. 

*' Mr. Lockyer’s reputation is a sufficient guarantee for the scientific value 
of the little iiianual of asiroiioiny which he has coalnbuted to the senes of 
Science Primers edited by Prof. Huxley : and we need only say that it is 
written in a very clear and attractive style. Many larger and more preten¬ 
tious volumes do not contain a tithe of the genuine im>iructioa given 111 this 
tiny buokltt***^Saturday Revie^o. 

IN PREPARATION. 

INTRODUCTORY. By Professor Huxley, F.R.S. 
PRIMER of BOTANY. By J. D. Hooickr, C.B. P;R.S. 


The CHILDHOOD of the WORLD : a Simple Account of 
Man in Early Times. By EDWARD CLODD, F R.A.S. Third 
Eduion. Globe 8vo. 3r. Also a Special Ediilou for Schools. i8mo. 

IS. 

FIRST LESSONS in the PRINCIPLES of COOKING. By 

LADY BARKER. i8mo. is* 

FIRST LESSONS^on HEALTH. By J. BERNERS, i8mo. 

IS* Third Editiou. 


Macmillan and Co.’s Science Class-Books. 

ANATOMY.—KLEMENTARY LESSONS in ANATOMY. 

By ST. GEORGE MWART, F.RS. With numerous Illustrations. 
iSino. fir. 6 d* 

ASTRONOMY.—POPULAR ASTRONOxMY. With Illus¬ 
trations. By Sir G. B. AIRY, A»trouomer Royal. New Edition, 
i&mo. 4^ 6d, 

ASTRONOMY.—ELEMENTARY LESSONS in ASTRO- 

NoMY. With Illustrations. By J. NORMAN LOCKYER, F.R.S. 
With Coloured Diagram of the Spectra of the Sun, Stars, and Nebulw. 
New Edition. i8aio. 5s. 6<^.-QUKSTIONS on the SAME, is. 6d. 

BOTANY.—LESSONS in ELEMENTARY BOTANY. 
With Illustrations. By Prof. OLIVER, F.RS. F.L.S. New Edition. 
lEino. 4S. 6d. 

CIIEMISTKY.-LESSONS in ELEMENTARY CHEMIS- 

TRY. By Professor KOSCOE, F.R.S. With numerous I Illustrations 
and Chromo-lithographs of the Solar Spectia. New Editiou. iSmo. 
4 r. 6d. 

CHEMISTRY.—OWENS COLLEGE lUNIOR COURSE 
oi PRACTICAL CHEMISTRY. By F. JONES. WithFialMobr 
Piofeasot Roscu,. New Edition. ' tSmo. at. id. 

LOGIC,-ELEMENTARY LESSONS in LOGIC, DE¬ 
DUCTIVE and INDUCTIVE. By Proleiisor JEVONS, F.R.S. 
With O0)iio<i!i Questions uiid Examples, and a Vocabulaiy of lAigical 
Terms. New Editiou. i8mo. 3 S- 

PHYSIOLOGY.—LESSONS.in ELEMENTARY PHYSI¬ 
OLOGY. With niinitrous Illustrations. By Proessor HUXLEY. 
F.R.S. NewEdilitu. iSiuo. as. Ctf—OUESllONS on the SAMtt* 

V Othen to/aUem. 

MACMILLAN AND CO., LONDON. 
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MACMILLAN’S GLOBE LIBRARY. 


Beautifully printed on toned paper and bound in cloth extra, gilt edges, price 4 f. (>d. each; in cloth 
plain, 3 ^. - 6//. Also kept in a variety of calf and morocco bindings at moderate prices. 


The Saturday Review says: ** The Globe Editions are admirable for their scholarly editings their typographical excellence^ 
their compendious form^ and their cheapness^ The British Quarterly Review says: *^Jn compendiousness^ elegance^ and 
scholarliness^ the Globe Editions oj Messrs, Macmillan surpass any popular series of our classics hitherto givin to the public. As near 
an approach to miniature perfection as has ever been madef 

Shakespeare’s Complete Works. Edited by W, G. Clark, M.A., and W. Aldis Wright, 

M.A., of Trinity College, Cambridge, Editors of the “ Cambridge Shakespeare.” With Glos-sary. pp. 1,075. 

The A^HENiEUM says this edition w “ a marvel of beauty^ cheapness^ and compactness, , , , For the busy man, above all for th 
working student, this is the best of all existin^^ ShakespearesT And the Fall Mall Gazette observes: “ To have produced thi 
complete works of the worltf s greatest poet in such a form, and at a price within the reach of everyone, is oJ itself almost sufficient to . 
give the publishers a claim to be considered public benefactors,'^ 

Spenser’s Complete Works. Edited from the Original Editions and Manuscripts, by 

R, Morris, with a Memoir bv'J. W. Hales, M.A. With Glossary, pp. Iv., 736. 

‘‘ Worthy—and higher praise it needs not—of the beautiful ‘ Globe Senes,' The work is edited with all the care so noble a poet 
deservesT--J)A\\N News. 

Sir Walter Scott’s Poetical Works. Edited with a Biographical and Critical Memoir, by 

P'rancis Turner Palgrave, and copious Notes, pp. xliiL, 559. 

“ We can almost sympathise with a middle-aged grumbler, who, after reading Mr, Palgrave's memoir and introduction, should 
exclaim —‘ Why ivas there not such an edition of Scott whett I was a schoolboy ? * ”—Guardian. 

Complete Works of Robert Burns. The Poems, Songs, and Letters, edited from the best 

Printed and Manuscript Authorities, with Glossarial Index, Notes, and a Biographical Memoir by Alexander Smii'H. 
pp. Ixii., 636. 

** Admirable in all respects ,"— Spectator. ^*The cheapest, the most perfect, and the most interesting edition which has cz^er been . 
published,"— Me.ssengfr. 

Robinson Crusoe. Edited after the Original Editions, with a Biographical Introduction by 

Henry Kingsley, pp. xxxi., 607, 

A most excellent and in every way desirable edition ,"— Court Circular. ** A/acmil/an's ‘ Globe' Robinson Crusoe is a book 
to have and to keep ,"— Morning Star. 

Goldsmith’s Miscellaneous Works. Edited, with Biographical Introduction, by Professor 

Masson, pp. lx,, 695. 

“ Such an admirable compendium of the facts of Goldsmith's life, and so careful and minute a delineation of the mixed traits oJ 
his peculiar character, as to be a very model of a literary biography in little ,"— Scotsman, 

Pope’s Poetical Works. Edited, with Notes and Introductory Memoir, by Adolphus 

William Ward, M.A., Fellow of St. Peleris College, Cambridge, and Professor of History in Owens College, Manchester, 
pp. lii., 508. 

The Literary Churchman remarks: “ The editor's cnon notes andiniroductofy memoir are excellent; the memoir alone would 
be cheap and well worth buying at the price of the whole volume," 

Dryden’s Poetical Works. Edited, with a Memoir, Revised Text, and Notes, by W. D. 

Christie, M.A., of Trinity College, Cambridge, pp. Ixxxvii., 662. 

An admirable edition, the result of great research and of a careful revision of the text. The memoir prefixed contains, within 
less than ninety pages, as much sound criticism and as lompn-ehcnswe a biography as the student of Drydeti need desire," ~~ Pall Mall 
Gazeite. 

Cowper’s Poetical Works. Edited, with Notes and Biographical Introduction, by William 

Benham, Vicar of Addington and Professor of Modern Pli.story in Queen’s College, London, pp. Ixxiii., 536. 

Mr, Benham's edition of Cowper is one of permanent z^alue. The biographical introduction is excellent, full of information, 
singularly neat and readable and modest—indeed too modest in its comments, 7 'he notes are concise and accurate, and the editor has 
been able to discover and introduce some hitherto unprinted matter. Altogether the boo^^ is a very excdhnt one ,"— Saturday Review, 

Morte d’Arthur. Sir Thomas Malory’s Book of King Arthur and of his Noble Knights of 

THE ROUND TABLE. The original Edition of Caxton, revised for Modern Use. With an Introduction by Sir 
Edward Strachey, Bart. pp. xxxvii., 509. 

*‘7/ is with perfect confidence that we recommend this edition of the old romance to every class of readers," —Pall Mall 
Gazette. 

The Works of Virgil. Rendered into English Prose, with Introductions, Notes, Running 

Analy.sis, and an Index. By James Lonsdale, M.A., late Fellow and Tutor of Balliol College, Oxford, and Classical 
Professor in King’s College, London ; and Samuel Lee, M.A., Latin Lecturer at University College, London, pp, 288. 

“ A more complete edition of Virgil in English it is scarcely possible to conceive than the scholarly work oefore us "— Globe. 

The Works of Horace. Rendered into English Prose, with Introductions, Running 

Analysis, Notes, and Index. By JOHN Lonsdale, M.A., and S\muel Lee, M.A. 

The Standard says: “ To classkal and non<lassical readers it will be invaluable as a faithful interpretation, of the mind and 
meaning of the poet, enriched as it is with notes and dissertations of the highest value in the way of criticism, illustration, and 
explanation," 

MACMILLAN AND CO., LONDON. 
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Now Rfody^ Frict Om Shillings 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR JANUARY 1875. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

'REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents of January Number. —Our Illustrations:—i. “The Courtyard of the Diligence,” by J, G. Vibert 
a. “ Portrait Bust of the late J. H, Foley, R.A.,” by T. Brock. 3. “ Beggared,” by Mrs. F. A. Hopkins (dedicated by 
permission to Sir Garnet Wolseley).—The Society of British Artists’ Exhibition.—The Revised Theory of Light. 
No. IV.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art "that 
fresh arrangements have been entered into for the reptoduction in the forthcoming Numbers ol choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. , , , . . 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced m the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW and CO., 188, Fleet Street, E.C. 


WITH FORTY PLATES FROM DRAWINGS BY THE AUTHOR. FOLIO, HALF MOROCCO. ^7 los. 

THESAURUS ENTOMOLOGICUS OXONIENSIS; 

Or, Illustrations of New, Rare, and Interesting Insects, for the most part contained in the Collections presented 
the University ol Oxford by the Rev. F, W. Hope, M.A., D.C.L., F.R.S., &c. 

BY J. 0. WESTWOOD, M.A., F.L.S., 

Hope Professor of Zoology in the University of Oxford. 

In making this selection the author has considered that it would be most beneficial to illustrate certain Groups or Families 
rather than isolated species. The Plates are engraved and coloured from drawings and dissections prepared by himself. 

OXFORD : Printed at the “ Clarendon Press,” and Published by MACMILLAN 4 CO., London, Publishers 

to the University. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 
nearly ell the FEEDING SUBSTANCES in general use by Fanners : also the Manurial Value of the Residue from each 
article. 

Ofiniom of the Press, 

** It is clearly a very nsefiil ipdfeatpr of the values of the foods for C9X\Xe,**-^Athenaum, 

** The chart cannot fail to be very m^l to the keepers of horses and neat-stock, and it will be an 'eye-opener * to many who 
will perceive how it is they have beien so often disappointed, alter giving large prices for fancy foods .”—Sporting Times, 

•• A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agri^tur^ and Horticultural Association .”—Land and Water, 

Price One Shilling, Post Free. _ 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Cunent of the Agricultuiul and Horticultural Association, devoted to j^e advocacy and encouragement of Co-opera* 
tion in Agriculture and m general Trading. Wee 6d, per month, or Sj. per annum, post-free, 

Vols, Iff II., and III. of the Agricultural Economist” for 1870, 1871, and 1872, price ys, 6d, erau 

Prefacing for Publication (SecondEdition), ^ 

THE MINERAL CONSTITUENTS REMOVED from an ACRE, of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Kefertilising Effects of Guano, Superphosphatci, 
Potadi, Salts, Farmyard Manure, &c. Price One String p<»t free. 

London : 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRETT CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


MAGIC AND DISSOLVING VIEW LANTERNS. 



The Cheapest and best House in London for Phantasmagoria Lanterns and Dissolving View Apparatus is 

C. BAKER'S, 244 and 245, HIGH HOLBORN. 

A first-class Set of DISSOLVING VIEW APPARATUS, from £7. 

Also, first-class TRIPLE or BIUNTAT* ditto, with OXYHYDROGKN APPARATUS complete, equally cheap. 
MAGIC LANTERNS, with 30 PICTURES, from fis td. the Set. 

Every variety of PAINTED PHOTOGRAPHIC VIEWS, from is. Od, each. 

IMPROVED STOP-COCK DISSOLVERS, 

A Collection of Lanterns and Slide specially kept for Hire. The new Season Catalogue free by Post- 


NOW READY, Svo, price 6^. 

ENGLISH MEN OF SCIENCE,THEIR NATURE & NURTURE. 

By FRANCIS GALTON, F.R.S., 

Author ofHereditary Genius,” fcc, 

MACMILLAN AND CO., LONDON. 


PURE SOLUBLE COCOA. 


VAN HOUTEN’S COCOA has been intro- 

duced for some years as the onljr i^iaranteerl pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
to any other Cocoa in the market. _ 

Most of the other Cocoas are mixtures of 

Cocoa, Starch, Sugar, &c., and a comparison of them with VAN 
_HO UTEN’S C OCOA will at once teach the most vitiat ed in t;««»te- ~» 

That a pure Cocoa is soniething very 

ent from what they are su pplied with as C ocoa. 

No reference is made here to the great praise 

bestowed on VAN HOUTKN*S COCOA by the Lancet and other 
competent authorities, but the public may judge for themselves by 
obtaining, free of cbaige, sample bottles, containing sufficient for six 
]aig:e cups, from their own grocer or cheiniNt, or from the Chief 
'Depdt of Van Houten's Cocoa, at 6 and 7, Coleman Street, London, 
£.C. 

VAN HOUTEN’S COCOA will prove to 

_them — _ 

That Cocoa can be both pu r e and soluble. 
That it can be made simply with boiling 

_ Water insta ntaneously._ 

That it forms one of the most delicious 

__ beverages. 

That such pure Cocoa is the most nutritious 

ar dtle of f ood/and is easily assimilated by ever so delicate a dige«tion. 

That one pound i^ sufficient for xoo break- 

- ___fast cups._ __ 

That, in short, it excels in q\iality and rcla- 

live cheapness every other known Cdcea^' 


A little acquaintance with Van Houten’s 

Cocoa will also teach its importance as a .stimulant and Jife-preservinc 
commodity : for nursing-mothers nothing to equal it Is to be found, and 
its value can hardly he overrated when people have learned to understand 
that one can live, in ca.ses of need, for days and weeks on pure soluble cocoa 
(and if no boiling w.'iter is at hand, by eating it). Tlierefore, whether 
at sea. in mines, in the camp, or on the march, one can always guard 
oneself again,st star vation, __ 

For the pdoi^such Cocoa wHi become an 

inestimable boon, as thousands can be provided with this whole&ome 
and ag reea ble drink at a moment’s notice and at a ver y s mall cost._ 

Those interested in "spreading temperate 

habits are particularly invited to study the merits of PURE SOLU¬ 
BLE C( 3 COA, and it may be predicted, if once the public are familiar 
with '^he true qualities of Cocoa, that Cocoa will become one of the 
_m o**t pop ular drinks^^_ 

Sold (full weight) in ilb., ^Ib., and ^Ib. Tins, 

_ 3f. 9<f., 2f., and if., by Grocers and Chemists.^ ___ 

Each Tin, as well as each Sample "Bottle, 

bears M guarantee the signature of C. J. VAN HOUTEN & ZOQ N. 
WHOLESALE:- .. 

London :—Barclay and Son; Crosse and 

Blackwell; W. Edwards'; £. I..azei»by and Sop.; Edward Pink; J. 
Sange r and Sons. _ 

Leeds:—Goodall, Backhouse, and Co._ 

Liverpool:—W. H. Flett, Ben h ’s Gardens. 
Edinburgh and Qlas^w: George Ballantine 

_ and Son. _ 

Dublin: Alexanders and Co.; Samuel Bew- 

ley and Co.; Hugh Moore and Ce.; A. Woods and Co, 


Printed by R, Clay, Sons, & Tayix)r, at 7 and 8, Bread Sirec T.T 111 , in the City of London, and published by Macmillan & Co. 
at ihe Office, 99 and 30, Bedford Street, Covent Garden.— TtfUKSPAV, January ai, 1875* 
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NOTICE TO ADVERTISERS. 

The Publishers beg to announce that , owing 
to the largely increased circulation , of 
"NATURE,” Advertisements must reach 
the office not later than 12 a.m. on Wednes¬ 
days. 

2 Q, Bedford Street, Strand, W.C. 

ROYAL SCHOOL OF MINES. 

professor FRANKLAND, D.CL. F.R.F., will commence a Cour c of 
THIRTY LECTURES oh ORGANIC CHEMISTRY at the New Build¬ 
ings Eshibition Road. South Kensington, on WEDNESDAY NE?^1. the 
2oih of Jaiftiary, at 10 o'clock, to be continued on each succeeding Fiiday, 
Monday, and Wednesday, at the same hour. Fee, jQz > those who have 
attended the previous Course, 

'TRENHAM REEKS, Registrar. 

LECTURES TO WORKING MEN. 

ROVAL SCHOOL OF MINE.*!, JERMYN STREET. 

The TTiird Cowsc, consisting of SIX LECTURES cm MINERALOGY, 
by Mr. WARINGTON W. SiMYTH, M.A. F.R,S., will be comiueiiced 
on SATURDAY, January 16th, at Eight o’clock. 

Tickets may be obtained by Working Men only, any day between xo and 

4 o’cloik. Each applicant is requehted to bring hU name, address, and 
octutation written on a piece of paper, for which tlic Ticket, price 6rf., will 1 

tie exchanged. TRENHAM REEKS. RegiUrar. 

BEDFORD COLLEGE (for Ladies). 8 and g. 

York.Places Portman Square (late 48 and 49. Bedford Square) —LENT 
TERM will begin on THURSDAY, January 14, 1875- 
Prospectuses may be had at the College. 

JANE MARTINEAU, lion. Sec. 

BEDFORD COLLEGE, 8 and 9, York Place, 

l*ortman Square.—LENT TERM. An Elementary Course of Lec- 
ture.s on Heat,** by R. RGU I LEDGE, B Sc. F.R.S., Professor of 
Natural Philosophy in the College. 

JANE MARTINEAU, Hon. Sec. 

KING’S COLLEGE. 

GEOLOGY-EVENING CJ.ASSES, 

A Course of TWENTY LECTURES on the “Lower Forms of Past 
Life as illustrated by Fossils,” will be given by the Rev. Thus. Wiltshire, 

M A F.G S , on Monday Evenings, commencing January i8th. There 
will be a FIELD LECTT RE alst> iu* the neighboiiihood of London during 
the present Term, and an EXCURSION *01 two or three days* duration at 
a di tancG In m london, in ibe Easter Term. 

For additiuual information, apply to the Secretary, King’s College, Strand, 
London. 

ALFRED BARRY, D.P, Principal. 

LADIES’ EDUCATI9NAL ASS^CIA- 

TU)N, in connection with University College, London,*^Additlonal 
Subjects for LENT TERMt— 

Phvsiology and Hygiene. —18 Lectures by Prof. Corheld. Tuesdays 
and Thursdays, at 3.30, beginning Tuesday, Jan. 19 Fee, 11:1. 6df. 

History.— '12 Lectures by Prof. Bccsly, 011 the Progress ol CiviK^tion 
from Primeval Times to the xoth Century. Tuesdays, at 3.30, beginning 
Jan 19 Fee,j£i is. 

Prospectuses to be had in the office at the College, or of J. £. Mvlnb, 
Esq , 37, Oxford Square, Hyde Park, W. 

UNIVERSITY COLLEGE SCHOOL, 
LONDON. 

Head Master—T.^ Hewitt Key, M.A. F R.S. 

Vico-Master^E. R. Hokton. M.A., Fellow of St. Peter’s College, 
Cambridge, 

Tltc LENT TERM will BEGIN for New Pimils on TUESDAY, Jan. 19, 
1875, at 9.30 a.m. The Sichool is close to the Gower Street Station of the 
Metropolitan Railway, and only a few minutes* walk from the Termini of 
several other railways. 

Discipline is maintained without Corporal Punishment. 

Prospectuses containing full information respecting the Courses of Instnic* 
lion given in the School, Fees, and other particulars, may be obtained at the 
Office of the College. 

JOHN ROBSON, B.A., Secretary to the Council. 

SUNDAY LECTURE SOCmTY.—LEC- 

TURES at ST. GEORGE’S HATX, Lanifhain Place, each SUNDAT 
AFTERNOON, at Four precisely. Sunday, Jan. 17;— Miss Jhn 
WICK Miller (ol the Ladies' Medical College), on “ jehn Stuart Mill, 
and his Critics.**—Members* Animal SubscTiptiun, £1- Payment at the 
door—One Penny, Sixpence, and (reserved seats) One Shilling. 

INDIA CIVIL SERVICE.—INDIAN 

CIVIL ENGINEERING COLLEGE, COOLER'S HILL-ARMY 
EXAMINATIONS, Ac-PUPILS PREPARED by the Rev. Dr. 
WRIGLEY, M.A., Professor of Mathematics m the Ute;R.I. Military 
College, Addiscoinbe, formerly ICxamiricr for Indian Civil Lnginctnng 
and Telegraphic Appointments. The for Capers 

Hill College resulted in placing Dr, WRIGLEY S PLPILS in the xst, 
6th, loih, 45ih, and 48ih places of Successful Candidates.—Address, 67, 
High Street, Clapham, S. w. 

NOTICE.~To SCIENCE TEACHERS and 

STUDENTS.—Apparatus to illustrate the Study of Chemistry and 
Physics (Acoustics, Light, Heat, MngnciLm, Electricity, &c.) Orders 
exceeding 4or. in value delivered free to any K^lway Station in Eng¬ 
land. Price Lists, 4 Stamps.—MOTT'ERSHEAD fk CO., l.eahmtory 
Fumishcr>, 7, Exchange Street, Manchester. 

CHEMISTRY and NATURAL PHILO- 

SOPHY.—TUITION, private or by pott, and LECTURES.—Mr. B. 
KOUTLEDGE, B Sc. F C.S*, Adc'itional Assistant Examiner in the 
above f ubjects to the UniversUy of London,— Gladstone Villa, Hay ter 
Road, Brixton Rise, Loudon, S.W* 
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COLLEGE OF PRECEPTORS, 

42, QUEEN SQUARE, BLOOMSBURY, W.C. 

TRAINING COURSE OF LECTURES AND 
LESSONS FOR TEACHERS. 

Professor PAYNE will commence his Course for 1875, on TUESDAY, 
February gth, at half-past 7 p.ni., by an Inaugural Lecture (open to the 
public) on 

PESTALOZZl, THE INFLUENCE OF HTS PRINCIPLES 
AND PRACTICE ON EDUCATION.’* 

The regular Lectures will begin on Thursday, February nth, at 7 o’clock 
p,m., and comprehend (i) the Science, (a) the Art, and (3) the History of 
Education, and the Methods of eminent Educators. 

Fee (payable in advance) One Guinea fur each Division ; Two Guineas and 
a Half for the \\hole Course, with reduction in the case of IClcineniary 
Teachers. 

Prospectuses and further particulars may be obtained on application t») the 
Secrctiiry of the College. 

C R. HODGSON, BA. Secretary. 

QUEENWOOD -COLLEGE, near STOCK- 
BRIDGE, HANTS. 

The Term commences TUESDvVY, Janiiaiy n)th. 

Sound General Education for i>oy.s. 

Special attention to Science, paiiicularly to Chemistry, both theoretical 
and practical. 

References 
F.R.S.; Dr. 

F.R.S.; Dr. 

_ _ _^C. Wll.LM ORE, P rincipal. 

ROYAL COUNCIL oF^buCATION.— 


to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelckcr 
Williamson. F.R.S. 


EDUCATION at the SEASIDE.—Scien- 

tific TRAINING for BOVS.—‘BOYS who are intended for professions 
in which habits of Scientific Observation are essential, arc received as 
PUPILS by the Rev. ORIMLEY, M.A,, at his house, Gwy- 

thondy, Aberystwyth. FiHvate Laboratory. Instruction in modem 
European .Languages. A resident Classical Tutor. Terms, ;^too a 
year. 


A LADY is desirous of meeting with a 

MORNING or DAILY ENGAGEMENT. Acquirements—thorough 
English (in all its branches), French, German, Italian, good Music and 
Singing, Elements of Natural Science. Competent to prepare CandL 
dares for the Cambridge Senior Girls' or Upper Local Examinations. - 
Address G0VEKNBS6, care of Macmillan and Co., 30, Bedford Street, 
Strand, W.C. 


A LADY of long experience wishes for a 

RE-ENGAGEMENT as GOVERNESS in a Gentleman's Family. I> 
capaldcof teaching the rudinicptsor Natural Sou'ncc. Kir<;t-ratc Refer¬ 
ences.-- Apply by letter to C. II. M , care of the Editor of Na'IURK, 
ag, Bedford Street, Strand. W.C. 


REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTF.R.SHIP in a good School, by a 
CAMBRIDGE HONOUR-MAN.-Addrcs.s E Y.D , care of the Pub¬ 
lishers of Nature, ag, Bedford Street, Strand, W C. 

ORIGINAL SKETCHES FOR SCRAP- 

BOOKS, ALBUMS, f^c., in Pen and Ink .iiid Colour. Headings and 
Initials fur Maiiiiscripis. Copying.—Address R. H., 54, Great Unnond 
Street, 0>i*‘cn’s Square, W C. 


The Laboratory and Class-rooms of Berners College are open fer 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof 
E. V. Gardner, F.E.S., F.S.A., 44< Berners Street, W.__ 

A GRADUATE of CAMBRIDGE, who re- 

ceives and visits Pupils, has time for additional ENGAGEMENTS. 
Experienced in prepnring for the Universities, Medical Preliminary, 
; Civil Service, Army, and other Exannnntions, .and for the F*ublic .Schools, 
Sulijccis-^CIassics, Mathematics, History, Natural Science, (leography, 
English, French, Hebrew. High Testimonials. Terms moderate.— 
B. A., 202. Marylebone Road, I.ondon, N.W. 

An OXFORD GRADUATE, in good Clas- 

sical Honours, who possesses also a sound knowledge of French, Ger¬ 
man, History. Music, and Elementary Mathematics, dcsire.s a NON¬ 
RESIDENT MAS I'ERSHlPorTU rORSHIP.—Address M.A., Mns, 
Bac , care of Macmillan and Co., 30, Bedford Street, Covent Garden. 


GEOLOGY.—ELEMENTARY COLLEC- 

TION8 to illustrate the New‘ Edition of Lyell’s Students^ Elements 
of Geology," and facilitate the important study of this science, can be 
hid at », 5, 10, 20, 50, to j,ooo guineas. Also, Single Specimens of 
Rocks, Minerals, Fo.ssils, and Recent Shells, (vcological Mans, Ham¬ 
mers, all the Recent Piiblication.s, &c., of J TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.lCG S , atliis residence, 149, Strand, W.C. 

GEOLOGY and MINERALOGY.—Superior 

Collections for STUDENTS, at most reasonable prices, specudly 
selected to llustrate Lyell’s “ Student’s Elements" Rage, Dana, and 
other .authors. Price from £,\ upwards. C'olicciions of Derbyshire 
Minerals and P'ossils (mounuin bincstoiie, Yuredale Series, toaf, .) 
from xji.iyd upward:*. Avery Inigc Collection ot ^pecimclls from .di 
strata. Catalogue posl-'iee. 

jGHN TYM, Casileton, I'erbyshire. 


EDUCATION in LADIES’ SCHOOLS in 

LONDON.—A FELT/)W of the Royal Astronomical Society is ojien 
to ail FINGAGEMF.NT to give Leuuies on ,Astr«noiny, with Dia¬ 
grams and .Scientific Apparatus ; also on thevi'lements of Natural 
Science.—F. K. A, S., Albert Villa, F.lin Kotid, Camden Town, N.W. 


NOTICE OF REMOVAL.—Mr. JAMES 

U. GREGORY, Mioeralncist anil fWoKisI, HAS NOW KEMOVlil.) 
to his newly-built Premises, 88, CHAKl.OITE STREET, FITZROY 
SOUAKE, W’., horn 15, Rmsell Sticct, Covent G.irdeu ; whc»c Speci¬ 
mens, Colleclions, Cabinets, Hammers, Kic , cun be obtained as usu^l. 


ENGINEERING APPOINTMENT 

WANTED, by a Gentleman, age 3?, Has a good knowledge of 
Foreign Lanmiages, aud has had considerable experience in charge of 
work. Would act as Executive or Resident Engineer on works in pro¬ 
gress here or abroad. Is a thorough Mechanic<d Engineer.—A>idic.ss 
Enginkkr, care of the Editor of Natuhu, Bedford Street, Covent 
Garden, W.C. 


PREPARATION for the Public Schools 

by an QxfoitFM«,jfLi^ilnd First Classman. Natural Science included in 
the ordinary st^eme mf work.- -Address J. L. Watson, Esq., Richmond 
House, Wdrthlifg, Sussex. 


PREPARATION for MATRICULATION 

M Oxford and Cambridge by the RF.CTOR of a COUNTRY PARISH. 
Graduate in Honours of Cambridge (Mathematical and Natural Science 
Triposes).—^Addre«s Dulta, care of Messrs. Macmillan and Co., 39 
and 30, Bedford Street, Covent Garden, W.C. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study ef Natural Sciences.—For further particulars apply 
by letter to Tripos,*' care of the Publisher of Naiurv, 29, Bedford 
SlierL, Strand, Loudon, W.C. 


WANTED, a SCIENCE MASTER for One 

Dav a Week (Chemistry, Botany, and Mechatiics). Must be able to 
S&ivtXo Pupils by bringing them, in direct contact with 

THINGS.— A dd retis C. H. L. With.erndbn, Caterbani, Surrey. 

CHElStlSTRY and PHYSICS.—An Asso- 

?5!f School of Mine. i$ open to an APPOINTMENT.— 

AddireiH W. C. IC, cateoftho Publuhei nl Natukb, Bedford Street; 
Covent Garden, W,C. 


SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of FossiN, Rocks, and Minerals especiAlly selected for 
Teaching purposes. FOSSILS, 150 Species, 30.1. ; 250 ditto, jCs; 350 
ditto, jCs to MINERALS and ROCKS, luu Examples, 2<jr.; 
200 ditto, ;(^2 tor. to jC 3 tos.; 300 •ditto, £4 10s. to £6; 40a ditto, £6 
to £8: 500 ditto, £8 8s. to£To tos. Similar Collections in Maho/any 
CabinetH, 200 Examples, ;(^4 lor.; 300 ditto, £j jos. ; 400, £13 lar., er 
ia Stained Pine, at >^3 6.r.,and £10 lor. RECENT SHELLS, 

100 Genera, £i is .; 200 Genera, £2 7S. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 

HORATIO YEATES, 

OPTICAL AND PHILOSOPHICAL INSTRUMENT 
MAKER, 

33, KING 6 ’ 7 :, COVENT GARDEN, W.C. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 34 hours the 
hair becomes ita original colour, and remains so by an occasional using. 
tos. 6d., sent for P.O order.- ALEX. ROSS, 24S, High Holboni, Lou- 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so direcu the soft cartilage 
of which the member consists, that an ill-formed nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Price tor. 6df., 
sent carriage-free tor P.O. order,—ALEX RUSS, 248 High Holbom, 
London. Pamphlet sent for two stamps. 
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^alesj ^uctton. 

PHOTOGRAPHIC APPARATUS, &c. 

Mr. J. C. STEVENS will Sell by Auction, 

at hia Great Rooms, 38, King Street, Co vent Garden, W.C., on 
FRIDAY. January 15, at half past 12 o'clock, precisely, PHOTO¬ 
GRAPHIC APPARAI'US, comprising Cameras and Lenses by good 
makers. Negatives in Boxes, Printing Frames. Dishes, Stands, jftc.— 
Microscemes, Telescopes, Opera and Race Glasses. Stereoscopes and 
Slide.s, l^dels of Engines. Dissolving'view Lanterns with Slides. £lcC' 
tro-plated Goods, a Paur-horse Phaeton, best make, and the usuu mis¬ 
cellaneous assortmetiL. 

On view the morning of sale, and Catalogues had. 


The LIBRARY of the late Col. PHILLIP JAMES YORKE, F.K.S., 
F'.R.O.S., dec.; also the Chemical Apparatus, Collection of Minerals, &o. 

Mr. J. C. STEVENS has received instruc- 

tions from the Executors to Sell by Auction, at his Great Rooms, 
38, King Street, Covent Garden, on FRIDAY, January 39th, at half' 
iMUst 12 o’clock precisely, the LIBRARY of SCIENTIFIC BOOKS, 
CHEMICAL, PHt)TC)GkAPHlC, and other Apparatus, and Collec¬ 
tion of MINERALS of the lute Col. Phillip James Vorke, F.R.S 
F K G.S., &c. 

May be viewed after two o'clock the day liefore and morning of Sale and 
Catalogues had. 


Valuable Scientific and M scellancous LIBRARY of a Gentleman (leinoved 
from the south of England), including Bare Works 011 Mineralogy and 
Geology, Early Travels in 'i'uikey, both English and Foreign, Archico- 
logtcal and Topographical Books, &c. 

Messrs. HODGSON will Sell by Auction, 

at their Rot nia, 115, Chancery Lane, W.C. (Fleet Street end), during 
the MONTH of b EBRUAKY. Valuable SCIENTIFIC and MIS¬ 
CELLANEOUS Books, compiling Rare Works on Geology, Mines, 
Mining, Mineralogy, and Precious Stones, the I^Wb of the Stannaries, 
Cases of the Miue-Adventurers, Niiiuismau, Archmology, and Topo* 
trapliy, a very extensive collection of Travels in the East, Eisteru 
Liturgies, Curious Works on the Religious and other Kites and Cus- 
loius oi tile 'J urks, Hebrew and Pagan Cereuiouies, Books on Paintuig 
and Lives of 1 he Paiiiter.s, Poetry and the Drama, Church Music and 
( niiip.inology. Architecture, Arboriculture, Vines and Vineyards Culi¬ 
nary Art, the usual .«aandard Husioiical and Uheological Wiitings, Clas¬ 
sics, 'i'lanslations. and Lexicons, F.ariy Printed Books, Tracts, MSS., 
Kc. The whole in excellent condition. 

Catalogues arc preparing. 


XHK BEST FARMERS' NEWSPAPER. 

* THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbrmom Clarkr, Seoreury to the Ceatnl Chambet ot 
Agriculture, 

Devotes special attentioa to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
t8,ooo members), besides givmg orimnal papers on practical famung, 
and a mass of intelligence of particular value to the agriculturist. 

The London (}orn» Seed, Hop, Cattle, and Other Markets of Monday 
are specially reported in this Journal, which is dcfspatched the same 
evemng so as to insure dehvery to country subscribers by the first poet 
on Tuesday mo rnin g . Price 30., or prepaid, 151. a year post firea. 

PuhUihad by W. PICKERING, ai, Arundel Stteet, Stennd. W.C 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities^ Sceneiy, Races, 
Creeds, and Legends of all Countries; containing also copious 
Reviews of New Publications—British and P'oreign—^Transla¬ 
tions in Prose and Verse, and thoroughly practical Lei sons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

Londem: Thomas Cook and Son, Excursionists, Ludgate 
Circus, £,C., and 105, 106, and 107, Fleet Street, £.C,; Hod- 
der and Stoughton, 27 and 31, Paternoster Row,.£,C. 


Ou January i. New Series, No. x, handsomely printed and fully illustrated 
imperial 4to, Ij^uud in wrapper. Price is. Monthly. 

The PRACTICAL MAGAZINE: an Ulus- 

txated Cyclopaedia of Industrial News, Inventions, and Improvement.^ 
from Foreign and British Sources, fur the use of those concerned in 
Manufactures, Macliinery, Building, Decoration, KawMaicriaU, &c.— 
Whittingham and Wilkins, Printers, Took's Court, Chancery Lane. 
E.C. 

SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court, and all 
Booksellers, 


VERBATIM REPORTS OF 

DR. GLADSTONE’S LECTURES TO A JUVENILE AUDITORY 
AT THE ROYAL INSTITUTION, 

ON 

THE VOLTAIC BAITERY,” 

Will appear in 

THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW 

(Pulltslied on the 1st and 15th of each month, price 
Now ready, Vol. 1 ., qa. 6 J. ; Vol. 11 ., los. (ut 
Loudon; HENRY GILLMAN Boy Court. Ludgate Hill, E.C. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edward Nbwman, F.L.S. F.Z.S. &c. 

The Zcohgist was established in 1841 to record and preserve observations 
on subjects similar to those treated ot m White’s ** Natural History 01 Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to *' out-of-door naiurali.sts.;’’ those who delight in observing 
the manners, habits, the private Jives, the migrations, luoveinents, nests, 
young and food of animals. It contains original papers and records of facta 
relating to Quadrupeds, Birds, Reptiles, Fishes, and insects, together with 
notices of recent works on every branch ol Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, 1. PaternosUr Row. 


THE POPULAR SCIENCE REVIEW, 

Quarterly, ar. Cxf., No. 54, JANUARY 1875, conUins 

The Microscopic Structure of Rocks. By the Rev. J. M. Mello, M.A., 
F.ii.S. (illustrated). 

Gunpowder, its Manufacture and Conveyance. By A. H. Atteridge. 
The Nebular Hypothesis. By J. J. Plummer, M.A. 

Ant-supporting I’iauts. ByJ. Britten, F.L.S. (Illustrated.) 
Geologicrl Oiigin of English Scenery. By H. B. Woodward. F.G. S. 
Reviews of Books, Summary of Science for the (Quarter, ike. 

London: ROBERT HARDWICKE, 192, Piccadilly. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBUCATWH OF i6 i’AGES QUARTO, 

Devoted to Chemistry at applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five (Jems paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles ou General (Jlieimstry applied to 
Arts and Manufactures ; Matter ou Particular Fabrications, as Petroleum 
Soaps, Tanning, Dvemg, and numerous others 
A suitable space is also devoted lu Practical Recipes and mtertsting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and (Jhemicals of every desenpnon are given in each number for New 
York, Boston, and Philadelphia, with Tables ol iatporu. 

EIGHTH VOLUME, commenced with January number* 
DEXTER & CO.. PUBLISHERS, 

17, SmuM Str.«, New Yoik A SUweL IkiMoa; aaA t„, $90111 

4th Street Philadelphia, Pa., U.S.A9 
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THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the'Protection of Brewers* Intereati, 
Ljcensiiigt Legali and ParliaAentary Matters. 

Kbvibwop thb Maut and Hop Trades ; and Wins and Spirit TftADBS 
Rrcuhd. 

The Official Organ of the Country Brewers* Society. 

(Founded i8aa.) 

** The Brewers* Guardian *’ is published on the Eveninn of every alternate 
Tucs&y, and the only journal officially connected with brewing interests. 

Subscription, idr. td, per annum, post free, dating from any quarter-day. 
Single Copies, is, each. Registered for transmission abroad. 

OfficeS'-s, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 94 pages 8vo., with occasional lUuttrations, 

Conducted by J. W. Douglas, R. McI^achlan. F.L..S., E. C. Ryb, and 
H. T. Stainton, F.K.S., &c. 

This Magazine, commenced in 1864. contains standard aitideB and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. 1 . to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price ol lor. each ; the succeeding 
vols. may be had separately or togetlier at js, each. 

London': JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NEWMAN'S ENTOMOLOGIST; 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 

Conducted by Edward Nbwman, F.L.S. F.Z.S. &c.. 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In¬ 
sects ; more e.specially to work out the history of those which attack Fruit 
and Forest 'J'rces, Vegetables, Root and Seed Crous, Greenhouse and Gar¬ 
den Plants, With a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Sen nee are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium lor the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

^ MONTHLY, or POST-FREE, 6r. 6rf. PER ANNUM. 

I 1 ie ** Journal of Industry ” is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7* Bolt Court, Fleet Street, 
London. 


On the tst of every Month, pp. ge, 8vo, with at least One Plate, 


THE JOURNAL OP BOTANY, 

BRITISH AMO FORKIGn/ 

Editbd by Henry Tkimrn, M.B, P.L.S., British Museum, assisted by 
J. G. Baker, F.L.S,, Royal Herbarium, Kew. 


Subscriptions for 1875 (wj. post free in the United Kingdom! payable In 
Mvance to the publuuer^ Messrs. Rankeo and Co., Drury House, bt. 
Maiy-le-Strand, London, W.C., of whom may be obteiimd uie volume lor 
<874 (price i 6 f. boun^ in doth): dso covers for the volume (price 
and numbers. - ' ^ 


**That excellent periodical Thb GAl^>B)l•*'—Profeuor Owbn. 


THE GARDEN: A Weekly Illustrated 

Journal of Gardening in all its Branches. Founded and Conducted by 
W. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gari^^ns." Ac. 

“ Mr. Kebinson's valuable and elegant weekly.’*—.S'afwnfoy R^vigw, 
Aug. lolh. 187a. 


The following are sonpe of the subjecu regularly treated of la its pages t— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and (Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


Professor Asa Gray says : ” It seems admirably adopted to the wants and 
tastes of gentlemen who are interested in rural aflfaira. By such we hear it 
highly sp^eii of; and we think wp du a favour to those ^ that class who 
know it not qs yet, by calling attention to it.'* 

“ THE GARDEN ’* may be obtained through all Newsagents and at the 
Railway Bookstalls, at id, per Copy, it may also be had direct from the 
Office at 51. for a Quarter^ gd, for a Half-year, and ipr. 6 d. for a Year, 
payable in advance Specimen Copies (post-free), 4§d. Volumes 121. each, 
except Vol. 1 ., which is jQi is. 

Office—37, Southampton Street, Oivent Garden, W.C. 


SECOND EDITION. NOW READY. 

Pbicb ts. 

MACMILLAN’S MAGAZINE 

FOR JANUARY, 1875. 

PONTEUTS. 

i.—^Socml Pressure'* By Thomas Hughes. 

a.—•* Castle Daly: The Story of sm Irish Home Thirty Years Ago. Chap¬ 
ter XXIX. 

3. —“The Grcville Journals.'* Part II. By A. G. Stapleton. 

4. —“ The Sprightly Hahad of Minikecim.” 

5. — “ The Convent of San Marco.” IV. Savonarola as a Politician. 

6—“The New 'Hamlet, and his Critic-S.** 

7 —“ Gaines at Cards for One Player.*’ By W. Pole F.R.S. 

8. —'‘Recent Latin Verse.** By T. E. Kebl^el. 

9. —“l.ctter 10 the Editor by Archbishop Manning." 

10. — ’* Prussia and the Vatican.*' IV. The Prussian and German Legisla* 

tion to which the Vatican Decrees gave Rise. 

MACMILLAN & CO.. LONDON. 


Price i4r., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue— Tyrrhenians and Turanians—£thno|^phic.’il 
Notes on the Etruscan People—The Etruscan Mythology—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscriptions 
—Forms of Dedication—The Anment vocabularies—NsDieS'**The Epilogue. 

London: MACMILLAN ft CO. 


POPULAR ASTRONOMICAL BOOKS, 


I_ Dr. LARDNER'S HANDBOOK of AS- 

TRONOMY. Third Edition, revised. By EDWIN DUN KIN, 
F.R.A.S.. ►fthe Royal Observatory, Greenwich. With J7 Plates and 
upwards i * loo Woodcuts. Small 8vo, cloth, 550 pp., price 7s td. 
(postage ^d ) 

** We can cordially recommend it to all those who desire to pos.sess a com¬ 
plete manual of the science and practice of OAtronomy,**^Astronomical 
Reporter, 

2. —Dr. LARDNER’S POPULAR ASTRO- 

NOMY. ConUining—How to Observe the Heavens—Latitudes and 
I.ongitudes—The Ei^, the Sun, the Moon, the Planets ; are they In¬ 
habited?—The Tides, Lunar Influences—The Stellar Universe—Light 
—Comets—Eclipses—Terrestrial Rotation—Lunar Rotation—Astrono¬ 
mical In^t^uments, ^c. With 18a Illustrations. Post 8vo, 4*. 6<f. cloth 
(postage ^.> 

3. —SURVEYING and ASTRONOMICAL 

INSTRUMENTS. Including Instruments employed in Astronomical 
Observations. By J. F. HEATHER, M.A, Illustrated, is, 6 d, 
(postage 2d.) 

4. - RUDIMENTARY ASTRONOMY. By 

the Rev. R. MAIN, M.A. F.R.S. Enlarged Edition, with Appendix 
Oh “ Spectrum Analysis.** Woodcuts, u , 6<^. (postage ad ,) 

London: LOCKWOOD ft CO., 7, Sutioneri' HaUC!ourt, E.C. 
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SCIENTIFIC WOEKS PUBLISHED BY J.-& A. CHUECHILL. 


CHEMISTRY. INORGANIC & ORGANIC: 

with Experiments, By CHARLES I*. BLOXAM, Professor of Che¬ 
mistry ill King's College, London: Professor of Chemistry in the De¬ 
partment for Artillery Studies, Woolwich. Second Edition. With 295 
Engravings on Wood. 8vo, i6r. 

By the same Author. 

LABORATORY TEACHING; or, Progres- 

sive Exercises in Practical Chemistry, with Analytical Tables. Third 
Edition. With 89 Engravings, crown 8vo. sr. 

PRACTICAL CHEMISTRY, including 

ANAI.YSIS. By lOHN E. BOWMAN aud C. L. BLOXAM. Siaih 
Edition. With 98 Engravings on Wood, fcap. 8vo, dr. (> d , 

PRACTICAL CHEMISTRY and QUALI- 

TATIVE INORGANIC ANALYSIS; an Elementary Treatise spe¬ 
cially adapted for Schools, Colleges, and hy Beginners. By F. 
CLOWES, B.Sc,, Science Master at Queenwood College. With En¬ 
gravings, post 8vo, 6 ei. 

NOTES for STUDENTS in CHEMISTRY ; 

lieing a Syllabus ol Chemistry and Practical Chemisiry. By ALBERT 
J. BEKliAYS, Profc.ssor of Chemistry at St. Thomas's Hospital. Fifth 
Edition, revised. Fcap. 8vo, 3J. Cii . 

A MANUAL of ELEMENTARY CHE- 

MISTKY, Theoieiical and Practical. By G. FOWNKS, F.R.S. 
Edited by Henrv Watis, B.A. F.R.S. Eleventh Edition. With i6j 
Wood Engravings, crown 8vo, 15^, 

FRESENIUS’ CHEMICAL ANALYSIS. 

QUALITATIVE. Eighth Edition. 8vo, laf. 6^/. 

QUANTITATIVE. Sixth liasprint of the 4th) Edition. 8vo, i8r. 

The FIRST STEP in CHEMISTRY. By 

ROBERT GATXOWAY, Professor of Applied Chemistry in the Royal 
College of Science for Irehind. Fourth Edition, with Engravings, fcap. 
8vu, Cut. 6d» 

By the same Author. 

A MANUAL of QUALITATIVE ANALY- 

SIS. Fifth Edition. With Engravings, post Svo, 8r. G/. 

FIRST PRINCIPLES of MODERN CHE- 

MIST8Y. By U. J. KAT-SHUTTLEWORTH, M.P. Second Edi- 
tion. Crown Svo, 45. Od . 

INTRODUCTION to INORGANIC CHE- 

MISTKU By WM. G. VALENTIN, F.C S., Principal Demoiutrator 
of Practical Chemistry in the Royal School of Mines and Science Train¬ 
ing Schools, South Kensiiigtcn. With 82 Engravings, Svo, 6r. 6 d. 

By the same Author. 

QUALITATIVE CHEMICAL ANALYSIS. 

Third Edition. With 79 Engravings, Svo, yr. 6d, (The Tables sepa¬ 
rately, 2r. 6 a,) 

HANDBOOK of CHEMICAL TECHNO¬ 
LOGY. By RUDOLF WAGNER, Professor at the University of 
Wurtzburg. Translated from the Eighth Edition, with Additions, by 
William Ckookbs, F.R.S. With 336 Engravings, 8vo, 25^. 

The HUMAN EYE, with Remarks on the 

Eyes of Inferior Animals; a Popular Description. By W. WHALLEY, 
M.R.C.S. With 40 Engravings, fcap. Svo, ar. 

The FORCES which carry on the CIRCU¬ 
LATION of the BLOOD. By ANDREW BUCHANAN, M.D., 
Professor of Physiology in the University of Glasgow. Second Edi¬ 
tion, with Engravings, 8vo, cloth, 5s. 

FOOD and DIETETICS Physiologically 

and therapeutically Considered. By F. W. PAVY, M.D. F.R.S., 
Physician to, and Lecturer on Physiology at, Guy's Hospital. 8vo, i6r. 

OZONE and ANTOZONE: their History 

and Nature. By CORNELIUS B. FOX, M.D. M.R.C.P. Lond., 
Fellow of the British, and Member of the Scottish, Meteorological 
Societies. With Wood Engravings, Lithographs, and Chromo-litho- 
gnphs, Svo, Z2r. 6 a, 

COOLEY'S CYCLOPrSDIA of Practical 

Receipts, Processes and Collateral^ Information in the Arts, Manufac¬ 
tures, Professions) and Trades: including Pharmacy and Domestic 
Economy and Hygiene. Designed as a General Book of Reference Ibr 
the Manufacturer, Tradesman, Amateur, and Heads of Families. Fifth 
Edition, Revised and partly Re-written by Professor Richard V. Tuson, 
F.C.S, assisted by several ScienUfic Contributors. 8vo, 28r, 

J. & A. CHURCHILL, NEW 


A MANUAL of BOTANYd including the 

Structure, Functions, Classifications, Properties, and Uses of Plants. 
By ROBERT BENTLEY, F.L.S., Professor of Botany, King’s Col¬ 
lege, and to the Fharinaccutical Society. Third Edition, with 1,138 
Wood Engravings, crown Svo, 14^. 

The MICROSCOPE and its REVELA- 

TIONS, By W. B. CARPENTER, M.D. F.RS. Fifth Edition. 
With 26 Plale.s and 449 Wood Engravings, crown Svo, 15s, 

A MANUAL of MICROSCOPIC MOUNT- 

ING ; with Notes on the Collection and Examination of Objects By 
JOHN H. MARTIN, Author of “Microscopic Objects." With up¬ 
wards of 100 Engravings, Svo, 7s. 

The QUARTERLY JOURNAL of MICRO- 

SCOPICAL SCIENCE. (Established in 1852.) Edited by J. F. 
Payne, M.D., Assistant Physician at St. Thoina.s*s Hospital; E Ray 
Lankestek, M.A., Fellow of Exeter College, Oxford; and W. T. 
Tiilselton Dvhe, M.A. B.Sc., Professor of Bomny to the Royal 
Horticultural Society. (Annual Subscription, 16s. ; Single Numbers, 4X.) 

HANDBOOK for the PHYSIOLOGICAL 

LABORATORY. By E. KLEIN, M.D., Assistant Professor in the 
Pathological I.aboratory of the Brown Instiiutiou, London; J. BUR- 
DON-SANDERSON, M.D. F.R.S., Professor of Practical Physiology 
in Trinity College, London; MICHAEI« FOSTER, M.A« M.D., 
F.R S., Prelector of Physiology in Trinity College, Cambridge ; and J. 
LAUDER BRUNTON, M.D. D.Sc., Lecturer on Materia Medica 
at St. Bartholomew’s Hospital. Edited by J. Bukdon-Sandkrson. 
Two volumes, with 123 Plates, 8vo, 245. 

The THANATOPHIDIA of INDIA; being 

a Description of the Venomous Snakes of the Indian Peninsula. With 
an Account of the Influence of their Poison on Life, and a Series of 
Experiments. By J. FAYRER, M.D. C.S.I., Honorary Physician to 
the Queen ; late President of the Asiatic Society of Bengal. Second 
Edition, with 51 Plates (28 coloured), folio, >^7 7s. 

CHAUVEAU'S COMPARATIVE ANA- 

TOMYof the DOMESTICATED ANIMALS. Traiiilated from the 
Second French Editien, and edited by Gporob Fleming, F.R.G.S., 
Veterinary Surgeon, Royal Engineers. With 450 Engravings on Wood. 
Svo, ixr. 6d. 

A MANUAL of the ANATOMY of VERTE- 

BRATE ANIMALS. By Prof. HUXLEY, LL.D. F.R.S. With 
numerous Engravings, fcap. Svo, 12s, 

By the same Author. 

INTRODUCTION to the CLASSIFICA- 

TION of ANIMALS. With Engravings, 8vo,6r. 

notes on COMPARATIVE ANATOMY : 

a Syllabus of a Course of Lectures delivered at St. Thomas's Hospital. 
By WILLIAM MILLER ORD, M.B. Lond., M.K.C.P., AssisUnt 
Physician to the Hospital, and Lecturer in its Medical School. Crown 
Svo, 55. 

The STUDENT'S GUIDE to ZOOLOGY. 

By ANDREW WILSON, l»ecturcr on Zoology, Edinburgh. With 
Engravings, 6r. 6 d. 

NOTES on NATURAL PHILOSOPHY. 

By G. F. RODWELL, B'.R.A.S., Science Master in MarllTorough 
College, late T.ecturer on Natural I’hilosophy in Guy's Hospital. With 
48 Wood Engravings, fcap. Svo, ss. 

The ELEMENTS of NATURAL PHILO- 

SOPHY. By CHARLES BROOKE, M B. M A. F.R S. Based on 
the work of the late Dr. Golding Bird. Sixth Edition. With 700 
Engravings on Wood, fcap. Svo, lar. 6d, 

AN INTRODUCTION TO PHYSICAL 

MEASUREMENTS: with Appeudices on Absolute Electnwi Mea- 
suremenu!, &c. By Dr. F. KOHLRAUSCH. Iraoslatcd from tto 
Second German Edition by T. H. Wallkk, B.A. B.bc., and rl, o. 
PKOCISK, F.C.S. With Engravings, Svo, xax. 

HARDWICH’S MANUAL of PHOTO- 

GRAPHY. By GEORGE DAWSON, M.A. M.D;, LMturer oa 
Photography in King's College, London. Eighth Edition. With En- 
gravings, fcap. Svo, sx. 6(A 

A MANUAL of PHOTOGRAPHIC MANI- 

FULATION. By LAKE PRICE, Second Edition, Revised and 
Enlarged. Wtih numerous Engravings) crown Svo, dx. 6d, 

BURLINGTON STREET. 
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SAMPSON LOW; MARSTON, & CO.’S NEW BOOKS. 


SPECIAL NOTICE,—Mr, GEORGE SMirir.S IVoAk, gizfing an Account of his recent ASSYRIAN EXPLORATIONS^ announced for 

fuHicait&n in December^ but unavoidably delayed^ is now ready, 

ASSYRIAN 

Museum).^ One Volume, demy 

tells us in this volume how far these ho^s have been re^i^d ; but he tells us also much more, for, though the corroboration of the loca 
legends of the Oeluge from Assyrian records was the special object of his mission, he found besides, as might have been expected, many things of the highest 
arch9eolog:ical and historical importance, ... A record of discoveries of which any man might be proud."— Atheweum. 


The STRAITS of MALACCA, INDO-CHINA, and CHINA; or, Ten Years* Travels, 


EXPLORATIONS and DISCOVERIES. By George Smith (of the British 

t, demy 8vo, illustrated by Photographs and numerous Woodcut Illustrations of his recent Discoveries, price i8j. 
lhi.s volume how far these hopes have been realised ; but he tells us also much more. for. tl ' -' — 

sevnan __1_ % _ 



knowledge ( ^ ____ ___ __ 

*'* The work is written pleasantly and with cvidentVare throughout. 

A vvrrr * -r , ^ —__ NOTICE.-In the press, a SECOND EDITION of 

A WHALING CRUISE to BAFFIN’S BAY and the GULF of BOOTHIA. By Capt. 

H. JV^RKHAM. _ Crown 8vo, cloth extra, Two Afaps and several Illustrations, price js, 6d. 

One of the most dashing exploits of even English sailors in the Arctic rcglon’i.**—Standard. 

^ ^ Also just ready, a THIRD and CHEAPER EDITION of 

the UNKNOWN REGION. By C. R. Markham. Crown 8vo, 

with Alaps and Illustrations. Third and Cheaper Edition, thoroughly revised, 7^. Od, 

NORTH-GERMAN POLAR EXPEDITION in the Year 1869-70, of the SHIPS 

Ge^nanta and I/ansa, under command of Captain Koldewhy. Edited and condensed by II. W. Hates, Esq., of the Royal Geographical Society. 
•‘I. with numerous Woodcuts, Maps, and Chromo-lithofiraphs. cFotli cxt?a, 5 i 15.. 

Is .T Strange and exciting story. Times. Pull of exciting mterest — Spectator. " Possesses the charm of genuine .'idventurc.'*— 

/• res^y. Vols, I. and II., demy 8vo. price 21J each. 

MERCHANT SHIPPING and ANCIENT COMMERCE. By W. S. 

^ LINDSAY. In Four Volumes. ^ 

"... When his book is complete, he will have added another standard work to our libraries."—/Y/wr. 

HUMAN ACTION. A New Edition of << Man and 

«< ?y Ji'^.ORGE P. MARSH. Royal 8vo, cloth extra, iSr. 

Nature* o^DMemW ‘''® standard works of reference in the hhr.ary of every well educated EnglisJimaii.’’—/-niw Ernest/ «« 

rtAMnAT^wTTXT/-. L -^.NpTfCE.-No'v ready, a THIRD EDITION of 

CAMPAIGNING on the OXUS and the FALL of KHIVA. By J. A. MacGahan. Demy 

8vo, with Map and numerous Illustrations, cloth extra, i8jp. 

CAPTAIN BUTLER'S “ The WILD NORTH LAND.” Fifth and Cheaper Edition. 

Crown 8vo, with Map and numerous Illustrations, cloth, ys. (ni, 

_London: SAMPSON LOW, MARSTON, LOW, & SEARLE, Crown Buildings, 188, Fleet Street, E.C. 

Just out, Fifth Edition. 

Price One Shilling, post free for Twelve Stamps, 

A PLEA FOR REFLECTORS, 

Being a complete description of and instructions for 
ad,iustlng and nsing the new Astronomical Telescopes, 
with SILVERED GLASS SPECULA; also Appendices 
on Working and Silvering the Specula. With many lus¬ 
trations, by John Browning, F.R.A.S. Fifth Edition, 
much enlarged, witli a Coloured Plate of Jupiter, ad¬ 
ditional Ulustrations, and much new Matter. 

JOHN BROWNING, 

63 , STRAND, W.C., LONDON. 


Price ss. 

DARWINISM AND DESIGN. 

By GEORGE ST. CI.AIR, F.O.S. 

fohn StUATt Mill, m his recent Essays, advocates similar views recardiiiu 
Oinnipolence, Design, and the Problem of JOvil. 

St. Clair m.'ik' S use of the thclory of Evolution to explain the £sr<;at 
rujr of Natural Religion, the existence of tsviV^-S/andard, Dec. 26, iSyi 
Darwinism and Dchign* is one of tho.se rare volumes which di.stinctly 
nark jirogress in thought.'"—Ed/nbui^A Countnt, 

" It is the work of a tliinker, who begin*; where the sdcnlist leaves off " 
-’Leeds Mercury. 

"We can cordially recommend tliis book to all who take an interest in 
wider bearings of the doctrine of Evolution."— Journal 0/ 

Mr. St. Clair s grasp of the Design argument is especially seen in his 
Evolution in relation to the appearance of tnAn."’~ Noucon- 

congratulate the autlior on the ground of his conscientious anil 
^ profound and intri^te problem."—/ iW/m/# ^uar* 

thc^pirlt in which Mr. St Clair approaches both 
fromhim in ‘ '* ‘ for important contributions 

"Tlie and Foreign EvantielicnlRerncio, 

that ibe universf f ‘^®wo>'stration which it Contains 

Sco^Zh" "P »>rd beneficent artificer."- 

HisworTmaushipfs*^^ r ^ belonging to God must be aban- 

ho.u,k/. wsisx r‘:^:sriS,; 


NEW BOOKS. 


THE LAND OF THE CZAR. 

Wahl. IJciny Svo. 


By O. W. 

[y7//> da)f. 


THE BAVARIAN MOUNTAINS AND 

THE SALZKAM.MERUUT. With an Acewnt of the 
Habits ami JVlatuici*!! of the Hunters, Poachers, aiiil l*easantry 
of these Hisiricis. By Herman Schmidt and Karl 
Stielkr. Witli 143 Illu.stralion.s. Super-royal 4(0. 25J, 

THE AMAZON AND MADEIRA RIVERS. 

Sketches and Descriptions from the Note-book of an Ex¬ 
plorer. By Franz Keller, Engineer. With 08 Illus¬ 
trations Super-royal 410. 21^. 

MILITARY AND RELIGIOUS LIFE IN 

TIJIi MIDDI.K AfiES AND AT THJi PERIOD OF 
r/JL 11 <ENA 1 SSANC:E. By Paul Lacroix. JlUislratcd 
with l‘ourlLX‘n Chromohtbograpluc J'rinLs ami upwaitls uf 
400 Engra/ings on Wood. Royal Svo. 31J. 61/. 

PAST DAYS IN INDIA; or. Sporting 

Reminiscences of the Valley of the Soane and the Basin of 
.Siiigrowlee. By a late CUSTOMS Officer, N.W Provinces 
Indio. I’ost 8vo, lor. 6</. ’ 

ILLUSTRATIONS OF THE PRINCIPAL 

NATURAL ORDERS OF THE VEGETABLE KING- 
DOM. Prepared for the Science and Art Dciwrlment, • 
South Kensington, by Professor Oliver, F.R,S &c 
Oblong Svo. with 109 Plates. Price, plain, i6r.j coloureii, 24^^ 

London: CHAPMAN & HALL, 193, Piccadilly, 
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THE APPROACHING ECLIPSE OP THE SUN 

T he energetic action of the Council of the Royal 
Society, and the wise liberality of the present 
Government in matters connected with scientific investi¬ 
gation, have saved us from what would have been little 
short of a national disgrace. 

If all goes well, the approaching eclipse of the Sun 
—during which, as stated by Mr. Hind, better oppor¬ 
tunities for the observation of totality will be afforded 
than are likely to be again offered before the close of the 
present century—will be observed by English parties in 
Siam, and either in Ilurmah or in some island in the Bay 
of Bengal. 

The work to be done, as determined by the Council 
of the Royal Society, and the investigations which have 
led up to it and render it of so great an importance, 
have been stated in Monday’s Times in an article 
which enters so fully into the problem, that we take the 
following extracts from it:— 

“ In i860, Mr. Dc la Rue, a member of the Astronomer 
Royal’s Expedition, and Father Secchi, a delegate of the 
Italian Government, were enabled, by the photographs 
of the eclipsed Sun, which were then taken for the first 
time, to place beyond all doubt that the strange red pro¬ 
minences seen round the dark body of the Moon at the 
moment of total eclipse really belonged to the Sun’s 
atmosphere. This was a fine achievement, for it settled 
a point which had been in debate for a century and a 
half. Important though it was, however, it was fairly 
dwarfed by the results of the expeditions sent by the 
Indian, P'rench, German, and Austrian Governments to 
observe •the eclipse of 1868 in India—dwarfed because 
in the meantime an instrument had been placed in the 
hands of the astronomer of a perfectly new kind of 
power. It was no longer a question of place and shape, 
but of material. Janssen, Tennant, Pogson, Weiss, and 
many others observed the eclipse with the spectroscope, 
and its story was that the prominences which in i860 had 
been proved to belong to the Sun really consisted of a 
glowing gas, or a mixture of such gases. But the spec¬ 
troscope was not of use only during eclipses. Before 
1868 Kirchhoif by its means had stated the approximate 
composition of the Sun’s atmosphere, taken as a whole ; 
and immediately after the eclipse of that year it was 
found that by its aid the brightest part of the Sun’s 
atmosphere, to which alone up to this time attention had 
been directed, could be seen without an eclipse at all. 
Indeed, we were soon told that outside the bright round 
disc that we see there was an evelope of glowing hydro¬ 
gen g^, to which envelope the name of chromosphere 
was given, and into which are frequently injected from 
below magnesium and sodium, and, more rarely, iron and 
the other heavy metals. Here, then, we were enabled 
roughly to sort out into strata the various substances 
already detected by Kirchhoff; that is, it was established 
that the gases and vapours were not all mixed up toge¬ 
ther, but that the lightest, such as hydrogen, magnesium, 
and sodium, were generally at top, and that, as the others 
were shot up from time to time, and some of them more 
frequently than others, some of them were, as a rule, 
located lower down in the solar atmosphere than the 
others. 

The eclipse of 1869 the Americans had all to them¬ 
selves, and splendid use they made of it It has been 
well said that the line of totality which swqit across the 
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I United States wa^ one continuous observatory. In this 
eclipse the halo of light outside the prominence-envelope 
was the subject of special inquiry, and now this was pho¬ 
tographed, as the prominences themselves had been in 
i860. At the same time that this was done it was esta¬ 
blished that there was some other substance lying even 
outside the hydrogen. 

“ The eclipse ot the next year, 1870, was best seen in 
different parts of the Mediterranean. The English 
Government, applied to by the Royal and Astronomical 
Societies, at once supplied the requisite funds and ships, 
and sent three parties ; the United States Government 
sent an equal number; and the French one party, the 
Spanish and Italian astronomers observing locally. 
Further facts were obtained of great value; but the 
weather was not good, and the true nature of the corona 
was not considered to be finally established. Another 
appeal was therefore made to the Government in 1871 by 
the Presidents of the British Association, the Royal 
Society, and the Astronomical Society combined, to 
observe the eclipse of that year in India. The Govern¬ 
ment responded with a remarkable promptitude, granting 
everything that was required. The Indian Government 
not only had strong parties of their own, but largely aided 
the observers sent out from England; and the French 
Government were again represented by the illustrious 
Janssen, who had made his exit from beleaguered Paris 
in a balloon to observe the phenomenon. The Dutch 
Government had an expedition in Java. The combina¬ 
tion of the results of the parties, most of whom had 
splendid weather, led to the following most important 
conclusions :— 

“ First, the corona'was now at last photographed, under 
nearly the same instrumental conditions, from three diffe¬ 
rent places, and the exact similarity of the pictures proved 
beyond all doubt that part of the corona was a solar 
appendage. The size of the Sun was enormously increased 
by this result. Secondly, evidence was obtained render¬ 
ing it extremely probable that the light of the outer parts 
of the true solar corona, or coronal atmosphere^ as Janssen 
proposed to call it, was stronger in the violet and ultra¬ 
violet parts of the spectrum than elsewhere. Thirdly, it 
was proved that for some distance above the hydrogen 
envelope, as seen without an eclipse, less bright hydrogen 
existed. The so-callcd chromosphere, therefore, was a 
layer of brighter hydrogen and other vapours. Other 
results were obtained, but the above are those on which 
we wish to lay the greatest stress, for reasons we now pro¬ 
ceed to state. 

“ Since the eclipse of 1871 the eveiy-day observations of 
the Sun and of his lower atmosphere (the chromosphere), 
which can be rendered visible by the spectroscope, have 
gone on with great vigour, especially in Italy. A specif 
study of the chromosphere has been made at the expense 
of the United States Government, at an elevation of some 
9,000 feet, on the Rocky Mountains; and extensive 
laboratory researches have been undertaken with the 
view of enabling us to understand better the various 
phenomena observed. We shall now only refer to the 
two latter branches of the work. Prof. Young, on the 
Rocky Mountains, in the clear air at so great a height, 
saw that the chromosphere was much more complicate 
than it appears to those who observe in the plains. 
Among other things, he found that the vapour of the 
metal calcium, the principal characteristic lines of which 
require perfect atmospheric conditions to enable us to see 
them, was very often present along with magnesium, but 
his observation left it doubtful which vapour extended 
highest generally. The laboratory experiments proved 
that, in the case of any one metal present in the Sun, the 
metal behaves ex^ly the same in the Sun’s atmos^iere 
as it does when driven into vapour by the passage erf the 
electric curr^t between the carbon poles oTS electric 
lamp. At the greatest distance from the poles the spec* 
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thim of the vapour is the simplest (single-lined), in the 
core of the arc it is complex (many-lined). Now, in the 
case of some of the elements present in the Sun, we have 
a spectrum as complete as that we get in the core of the 
arc, in others only a.« ine or two, so far as we know at 
present. In fact, we have hydrogen and the metals of 
the alkalis and alkaline earths and the metals of the iron 
class with almost complete spectra on the one hand, and 
on the other only a few lines indicating the presence of 
such metals as zinc and lead. 

“ Nor is this all. A most diligent search has been made 
for metals of the tungsten, antimony, silver, and gold 
classes among the metals, and entirely without success. 
Dealing, however, with the metals the record of which is 
most obvious in the solar spectrum, hydrogen, magne¬ 
sium, calcium, sodium, and the metals of the iron group, 
the order wc have given is not only the order in which 
they would be met by a body entering into the solar 
atmosphere, but it is the order of the old atomic weights. 
Further, although it is true that at present we do not 
know much about the spectra of the stars, we do know 
that the stars with the simplest spectra are stars which 
only give clear indications of hydrogen, or hydrogen and 
magnesium, or hydrogen, magnesium, sodium, and so on. 
A star as it gets gradually older may apparently give us a 
spectrum belonging to a gradually increasing depth of 
the solar atmosphere as it exists at this moment. 

So far we have said nothing about metalloids ; that is, 
those elementary bodies, such as oxygen, carbon, nitro¬ 
gen, sulphur, and the like, which make up more than half 
of the parts of our planet most easily got at Of metal¬ 
loids in the chromosphere none have been detected, but 
a jrcar ago a paper was presented to the Royal Society 
pointing out that their record would appear not to be 
entirely absent from the solar spectrum ; in fact, that we 
have exactly such a record as wc should expect if this 
large class of bodies existed in a comparatively cool part 
of the atmosphere at some height above the hotter lower 
strata. It was also shown that, granting this, we could 
explain the various classes of stars in the heavens by 
supposing that as a star got older and colder the metal¬ 
loids were enabled to exist lower down in the atmosphere, 
and thus to chaxnge the character of the spectra of stars 
bright and hot into that associated with those which are 
dim and possibly colder, until at last the metalloidal rain, 
so to speak, falling on the metals below, gives the mate¬ 
rial of a future crust. It will be seen, then, that the work 
since 1871 has been assuming more and more a chemical 
character, and associated with this are physical questions 
of the greatest interest, not only bearing on the kinetic 
dieory of gases, but which may eventually help us to 
follow more intelligently than we can now the matter 
of a nebula till it forms part of the cooled crust of a 
planet. 

" The present line of inquiry, then, is to determine the 
chemical nature of a section of the Sun's atmosphere 
reaching from the photosphere to the extreme limit of the 
corona, some hundreds of thousands of miles away. This 
with the old conditions of observation, would have been a 
hopeless task to accomplish. But, side by side with the 
results to which we have drawn attention, new methods of 
investigation have been introduced, and among these the 
development of spectrum photography deserves first | 
mention. The spectrum of the corona can now be photo¬ 
graphed with the same ease as the prominences were 
photographed in 7860, and if such photographs can be 
obtained, it 1$ certain that the work of four minutes will 
in all probability be more valuable than laboratory work 
extending over as many years* But even spectrum photo- 
graphy would not have been applicable under the best 
. conditions unless side by side with it an instrument 
^;had been introduced which is destined to effect 
J^cvolution in astronomical observation. In 
the Siderostat we an 1 Tie 4 'Vi««MA«k 4 > I 


Hooke and perfected by Foucault, which enables us to do 
away with telescope stands and their equatorial mounting 
altogether. This is effected by moving a large, perfectly 
plain mirror in front of the object glass of a telescope, 
the telescope itself being horizontal and at rest. This 
arrangement permits of spectroscopes and photographic 
apparatus being attached to the eye-piece end of the 
telescope of even greater dimensions than the telescope 
itself. The special and novel method of attack to which 
Mr. De la Rue referred as having been suggested to the 
Council of the Royal Society can now be guessed by our 
readers ; and unless we have missed the mark altogether, 
it should now be seen that the work of the proposed 
expedition of this year is the fruit and crown of the work 
begun in i860 and carried on by the English and other 
civilised Governments since that time." 

We have little to add to the foregoing, except that it 
appears to us a sad thing, and little to the credit of the 
leaders of astronomy in England, that such strong argu¬ 
ments should have to be put forward at all in favour of 
eclipse observations. Every total eclipse of the Sun 
oue^ht to be obscf'ved as a piece of the national business 
with as gyeat a regularity as the transii of the Moon over 
the vieridian of Greenwich, Nay, we may go further, 
and say wiih g'reater regularity ; for we know something 
about the motion of the Moon, and wc can predict her 
place with some accuracy, but he would be a bold man 
who would predict the shape and condition of the Sun's 
surroundings in the forthcoming eclipse. Practical men 
might possibly urge the greater utility of one kind of 
observation, but a man of science who does this is to our 
mind not a true man of science at all. 

Mr. Hind has sent us the following most valuable in¬ 
formation regarding the actual conditions of observation, 
referring at somewhat greater length to Siam, whither 
English astronomers are invited by the King of Siam. 

f, 

“ Although the course of the central line in this eclipse 
is mainly a sca-track, yet in its passage from the Nicobar 
Islands, in the Bay of Bengal, to Siam, better opportuni¬ 
ties for the observation of totality will be afforded than are 
likely to be again offered before the close of the present 
century. 

“Adopting the elements of the Nautical Almanac, in 
which the place and hourly motions of the moon are 
derived from Hansen's Tables, I find the following points 
upon the central line 


Greenwich 

l^ongitude 

Latitude 

Sun's 

Mean Time. 

East. 

North. 

Altitude. 

H. S. 

92 3(S*9 

e / 

e ' / 

19 H 0 

7 34*2 

71 8 

79 14 0 

94 20-2 

9 I‘6 

67 S» 

19 23 0 

97 9'5 

11 10*4 

62 38 

19 26 0 

98 9*9 

II 527 

60 51 

19 28 30 

99 2*5 

12 27 3 

59 18 

19 32 0 

100 197 

13 IS ‘9 

57 6 


“ If we lay down these points on the Admiralty Charts of 
the Bay of Bengal and Province of Tenasserim (British 
Burmah), we find the central line passing a little north of 
Kaikul, in the Island of Camorta, Nicobars, and on 
making a direct calculation for Kaikul, totality is found to 
commence at ih. 21m. 38s. local mean time, and to 
continue 4m. 27s., the sun being at an altitude of about 
70°. I take the position of Kaikul, 6h. 13m. 3ts. E. and 
8° ii''8 N. The central eclipse, passing from the 
Nicobars, traverses Bcntinck Island, where the mavimn m 
duration of totality is 4m. 17s., and runs between Mergui 
and Tenasserim, rather nearer to the former place ♦ban 
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Totality begins at Meigui at • • • • 2h« om. 6s. local time. 

Duration . 4ni« 6s, 

Sun’s altitude . 61® 

Totality begins at Tenasserim at 2h. 2m. 7s. local time. 

Duration . 57 s. 

Sun’s altitude ••• 60*^ 

Nearly midway between the above places, or where a 
“ Conical Peak ” is marked on the Admiralty Chart, the 
total eclipse continues 4m. 14s. 

Bangkok (Siam) will be found to lie rather north of 
the central line. The circumstances of the eclipse at this 
point are as follows (long. 6h. 42m. 6s. E.; lat i3‘'42'5" N.) 

‘‘ The partial eclipse begins at oh. 51m. 6s. mean time 
at Bangkok, 134° from the north point towards the west, 

; , and 168° from the vertex eastward, for aired image ; the 
’ sun at an altitude of 76® The total eclipse begins at 
2h. 13m. 7s. and continues 3m. 54s., the sun about 57“ 
! high, and the partial phase ends at 3h. 33m. 

\ “ The invitation extended to British and other astro 

' nomers by the King of Siam, to observe this interesting 
' and important phenomenon within his dominions, maybe 
expected to bring together a number of competent ob¬ 
servers in the vicinity of Bangkok; and in selecting 
localities for astronomical stations, it must be very 
desirable to be enabled to form some idea of the extent 
of error to which the predicted track of the central line 
; may be subject. On this account I have made a further 
direct calculation for the Siamese capital, taking the 
moon’s position from the American EphemeriSj^in which 
i the Tables of Prof. Peirce are employed. With elements 
thus modified, the partial phase is found to commence at 
oh, 50m, 42s., or 24 seconds only earlier than by Hansen’s 
I Tables; totality begins at 2h. 13m. 32s., and continues 
3m. S9S. Generally I may remark that between the 
longitudes of the Nicobars and Siam, the track of central 
line by the American Tables has about five minutes 
greater latitude than that given by Hansen’s Tables. 

I “ (For any point in Siam in the neighbourhood of Bang- 
^ kok, the Greenwich time of commencement of the partial 
f eclipse will be given closely by the following formula :— 

I 

i. Cos. w = ‘-o’o847i ~[o'X2053] sin. I -f [0.12430] cos. cos (Z —173" io'*i) 
i t = 18I1, 5501. 58s. -[3*711463 sin. w + [a’SaooBJ sin. / 
i - [3 83692] cos. /, cos. (Z -4*^ 14'*5) 


of totality and tra^, with that of the present year : at a 
point in the vicinity of Ceara, in the Brazils, the duration 
of total eclipse is 4m. 44s. with the sun at an altitude of 
76°” 

We may conclude our article by Stating that the obser¬ 
vations for which the Council of the Royal Society have 
obtained a promise of a grant in aid amounting to i,coo/. 
will be limited to photographing the spectra of the chromo¬ 
sphere and coronal atmosphere. 

For this purpose a siderostat has been placed at the 
disposal of the Royal Society, and another will be ready 
in time. These instruments have been made by Messrs. 
Cooke and Sons, of York, who have in some respects, with 
their usual skill, improved upon Foucault’s model. As an 
instance of international courtesy which must not be un¬ 
recorded, we may state that M. Leverricr would have 
placed the original instrument devised by Foucault 
himself, and now at the Paris Observatory, at the dis¬ 
posal of the Royal Society, had it not been constructed 
solely for the latitude of Paris. 

Besides siderostats, it is proposed that ecjuatorcals shall 
be sent out also, provided with apparatus for spectrum 
photography, quartz prisms and lenses being generally 
employed. 

The Secretary of State for India (Lord Salisbury), the 
Viceroy of India, and the Admiralty officials are all hearty 
in their co-operation. It is hoped that Col. Tennant and 
a strong staff of assistants will also be on the scene of 
action. 

Although the time is short, then, we may fairly hope 
that good work will be done. Of this we may be assured, 
that whether the observers be many or few, whether the 
weather be good or bad—and General Strachey considers 
the chances all that can be wished for—^thc action of the 
Royal Society and of the Government will redound to 
the credit of English science, and a bright page may 
be added to the scientific annals of our time. 

Editor 


r 

{ 
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The Greenwich mean lime of beginning and ending of 
totality may be found from 

Cos w = —17*5338 -[i*746i 6] sin. I -H [1*6849*33 cos. cos. (Z-iso'* 25'*5) 

/ = i8h. i7nx. 58*5S. ^ [2*09477] sin. ra + [3*77348] sm. / 

[3*845941 cos. /, cos. (Z -H x6" 32'*8). 

In the above formulae £ expresses the east longitude of 
the point from Greenwich, taken positive; / is its geo¬ 
centric latitude, and the quantities within the square 
brackets are logarithms. Upper sign for beginning of 
totality, lower sign for ending.) 

“ It has been stated above trat the eclipse of next April 
may probably be the most favourable for observation 
Aat can take place during the present century. In the 
eclipse of 1878, July 29, the duration of totality is shorter, 
and the same is the case in the eclipses of 1882,1887, 
1900, &c. . In the eclipse of 1886, August 29, the only 
easily accessible and favourable station appears to be the 
Island of Grenada, in the West Indies, where the dura¬ 
tion of total eclipse is 3m. 15s., commencing at 7h. tom. 
A M. local time, with the sun at an altitude of 20°; thence 
the course of the central line is over the North and South 
Atlantic Oceans, to a point on the African coast north of 
St. Philip de Benguela. In the eclipse of 1892, April 26, 
the central line appears to have a sea-track through nearly 
its whole extent, if indeed it touches land at any point, 
which requires a more precise computation than I have 
yet made to determine. The eclipse of 1893, April 16, is 
^cmly one Uiat can compare favourably, asregardslen^ i 


COUNT RUMFORD’S COMPLETE WORKS 

The Complete Works of Count RumforeL (Published by 
the American Academy of Arts and Sciences.) 

T he American Academy of Arts and Sciences is 
doing good service and teaching the Old World a 
sound practical lesson by undertaking the publication of 
such a work as this. The question of what form should 
be given to the monument of a great man is often dis¬ 
cussed, and fairly admits of much debating; but when 
the benefactor of humanity whose memory is to be pre¬ 
served is one who has done the high service of extending 
the boundaries of science, we may safely venture to afBnn 
that whatever other monuments may be erected, the first 
should be a complete and carefully compiled record of all 
his researches. The demand for this arises from the 
manner in which the results of original scientific work 
are usually communicated to the world, i,e, in the form of 
papers read before learned societies or contributed to 
magazines, or published as pamphlets, and thus scattered 
far and wide and liable to be forgotten or even altogether 
lost. Such a publication should precede all other forms 
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of memorial on the simple principlet that strict justice 
should precede generosity. The object being to per¬ 
petuate and honour the memory of such a man, the first 
step should be to do justice to his memory, and this 
cannot be done unless his works are collected in an 
available and presentable form. The most perfect of 
monumental epitaphs is Sir Christopher Wren’s in St, 
Paul’s Cathedral— 

“ Lector, si moniimentum requiris, circumspice.” 

A handsomely printed record of the life-work of any 
original investigator might bear a similar inscription. 
The justice of such an epitaph would be absolutely 
complete. 

That Count Rumford himself took this view of the 
matter is evident from the fact that on recovering from 
the illness which in 1793-94 nearly finished his career, he 
left Bavaria and came to London in September 1795 
the purpose of publishing a collection of these same 
essays which the American Academy have now re¬ 
printed, and that he left London in 1802 when their 
publication was completed. His narrow>^scape from 
death had evidently suggested the necessity of losing no 
more time in thus doing justice to his own memory. 

But it is not every scientific investigator who finds an 
appreciative monarch, like the Elector of Bavaria, willing 
to reward so munificently the services of intellect; there 
are but few who can afford to indulge in the expensive 
luxury of printing books which the uneducated millions 
and the ill-educated thousands arc equally incapable of 
appreciating. The professional publisher is prohibited 
from undertaking such work, from the simple fact that 
much activity in that direction would land him in the 
Bankruptcy Court. Here, then, is a clear demand for 
uncommercial effort, if the memory of great men is to be 
preserved and the full advantages of their labour are to be 
reaped by their fellow-creatures. 

We should do well here in England by at once com¬ 
mencing a great national effort in this direction. Local 
patriotism would be appropriately directed by starting 
the subscription for a republication fund in every town or 
village which has the honour of having given birth to a 
worthy worker in science ; and our learned societies 
might carry out the work as the American Academy 
has done in this case. Birmingham has done well in 
erecting the noble statue of Priestley that fitly decorates 
the approach to the Birmingham and Midland Institute; 
but the student who admires the sculptured presentation 
of the great philosopher performing his great experiment 
has considerable difficulty in finding the full original 
record of this scientific exploit. How very interesting to 
the general student, either of science or of human nature, 
would be a complete collection of all the far* scattered and 
diverse works of Priestley’s powerful and wide-grasping 
intellect! At present they are practically buried. The 
same may be said of the xnajority of the inductive philo¬ 
sophers, from Horrocks, Gilbert, and Galileo, down to the 
name on the latest scientific obituary. Such collections 
of the works of our great philosophers would be a worthy 
cpm'plemcnt to the Royal Society’s invaluable index of 
^"j ^Scicntific papers. 

vT- The foUowing list of the subjects treated in the three 
. volumes already published sufficiently indicates the variety 
. of Rumford’s work ?— I 


A Method of determining the Velocity of Projectiles; 
Experiments to determine the Force of fired Gunpowder; 
Experiments with Cannon, and Improvements in Field 
Artillery ; The Production of Air from Water; The 
Quantities of Moisture absorbed from the Air by various 
substances; The Propagation of Heat in Fluids; The 
Final Cause of the Saltness of the Sea; Chemical 
Affinity and Solution, and the Mechanical Principle of 
Animal Life; The Propagation of Heat in various sub¬ 
stances ; The Source of the Heat which is excited by 
Friction ; An Inquiry into the Weight ascribed to Heat; 
The Nature of Heat, and the Mode of its Communica¬ 
tion ; Experimental Investigations concerning Heat; 
Reflections on Heat; Historical Review of the various 
Experiments of the Author on the subject of Heat; 
Experiments and Observations on the Cooling of Liquids 
in Vessels of Porcelain, gilded and not gilded; Account 
of a curious Phenomenon observed on the Glaciers of 
Chamouni; New Experiments on the Temperature of 
Water at its Maximum Density; The Propagation of 
Heat in Liquids; Adhesion of the Particles of Water 
to each other; The slow Progress of^the Spontaneous 
Mixture of Liquids ; The Use of Steam as a vehicle for 
transporting Heat; The Means of increasing the Quan¬ 
tities of Heat obtained in the Combustion of Fuel; De¬ 
scription of a New Boiler ; The Use of the Heat of Steam 
in the making of Soap ; Experiments on Wood and Char¬ 
coal ; Heat developed in the Combustion and in the Con¬ 
densation of Vapours ; The Capacity for Heat of various 
Liquids ; The Structure of Wood, &c.; Chimney Fire¬ 
places ; the Management of Fire, and the Economy of 
Fuel; The Construction of Kitchen Fireplaces and 
Kitchen Utensils; The various Processes of Cookery, 
and Proposals for improving that most useful art; The 
Management of Fires in closed Fireplaces. ^ 

One remarkable feature of Count Rumford’s papers is 
their simplicity and dearness. They are ail readable, to 
the least initiated in scientific technicalities. There is no 
pedantry, no vain display of unnecessary formulfe ; but, 
on the contrary, every page displays the clear and purely 
scientific intellect of the writer. It matters not whether 
he is discussing the proper shape of a saucepan lid, 
the flavouring properties of a red herring, or the 
deepest mysteries of molecular force; whether he describes 
his method of eating a plate of hot pudding, or of reor¬ 
ganising and commanding the Bavarian army—the same 
thoroughness and simplicity of pure inductive and deduc¬ 
tive reasoning prevails. He seems to have been incapable 
of thinking of any subject other than systematically and 
scientifically; and to this fixed habit of mind his mar¬ 
vellous success in the solution of the most difficult social 
and military problems is clearly traceable. His last effort, 
the essay on The Nature and Effects of Order,” upon 
which he laboured so long during the last years of his 
fading life, and which the feebleness of his over-tired 
intellect prevented him from finishing, was apparently 
intended as a vindication of his peculiarly strict and 
systematic method of domg everything, which was so 
miserably misunderstood by his eulogist Cuvier, his in¬ 
tensely French wife, and the Frenchmen by whom he was 
surrounded and ridiculed during his latter days. To do 
such work as Rumford achieved, and do it aU so coolly 
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or processions, or trumpets, or inaugurations, was to them 
quite incomprehensible, and hence their misrepresenta¬ 
tion of his work and character, when they tell us that he 
looked upon mankind merely as objects of experiment, 
and not with any philanthropic feeling, and that il ne 
s’agissait que de nourrir les ouvriers assez bien pour 
entretenir cher eux la force musculaire des membres.” 
Those portipns of his essays in which he describes the 
work done at the “ House of Industry” in Munich utterly 
refute these mistaken views of Rumford’s character. 

1 have read nothing more humiliating in reference to 
the still remaining magnitude of popular ignorance of the 
merest i-udiments of physical science than some of these 
essays. Take as an example this passage on page 177 of 
vol. ii. The waste of fuel in culinary processes, which 
arises from making fluids boil unnecessarily^ or when 
nothing more would be necessary than to keep them 
boiling holy is enormous. I have no doubt but that 
much more than half the fuel used in all our kitchens, 
public and private, in the whole world, is wasted precisely 
in this manner,” Again, he tells all the world that 
“ nothing is so ill-judged as most of those attempts that 
are so frequently made by ignorant projectors to force the 
same Jirc to perform different services at the same time. 
The heat generated in the combustion of fuel is a given 
quantity^ and the more directly it is applied to the object 
on which it is employed so much the better, for less of it 
will escape or be lost on the way; and what is taken 
away on one side for a particular purpose can produce no 
effect whatever on the other side where it is not.” 

These, and quite a multitude of similarly simple and 
obvious applications of the elementary laws of heat, were 
not only expounded but practically applied by Rumford 
eighty or ninety years ago, and we are still blunder¬ 
ing on and blindly violating them. Every laundry is 
still filled with the steam of wastefully boiling coppers, 
and almost every saucepan in the United Kingdom and 
elsewhere is wastefully used for the unnecessary distillation 
of water, not one cook in 500 knowing that water is no 
hotter when it boils violently than when it “ simmers "gently. 
Nine-tenths of the ranges exhibited at the last Exhibition 
of South Kensington were constructed in direct violation of 
the simple and obvious principles above stated, and our 
ironmongers still persist in making “kitcheners,” “ ranges,’^ 
&c., with the Are in the middle, the oven on one side, and 
a boiler on the other, or even with ovens on both sides ; 
instead of placing the Are on one side, the oven next, and 
boiler beyond, to utilise residual heat. In most of our 
best English houses a range capable of cooking for a 
dinner party of thirty or forty people is kept going to 
supply water for a tumbler of toddy, although Rumford 
demonstrated again and again the vast economy and con¬ 
venience of having several fires in every establishment 
where the demands for cooking are variable, and his 
essays give descriptions and drawings of how these fires 
should be arranged. 

It must be remembered that Rumford was no mere 
theoretical writer or lecturer, but he practically carried 
out on large and small scale every principle he expounds. 
He cooked for thousands and tens of thousands in his 
military kitchens, his House of Industry, in private houses, 
at the Foundling Hospital in London, at public institu¬ 
tions in Dublin, Edinburgh, &c.; and in these practical 


demonstrations weighed his fuel, registered its consump¬ 
tion, and published the results. 

Thus, at the Foundling Hospital he roasted 112 lbs. of 
beef with 22 lbs. of coal, the residual heat from the 
roaster going on to the boiler. In the public kitchen at 
Munich, where his arrangements Were fully carried out, 
he frequently—as certified by the Colonel and Councillor 
of War—prepared the ordinary hot dinner for one thou¬ 
sand persons, and “ the expense for fuel has not amounted 
to quite twelve kreutzers ” (less than 4^^/., or onc-fifticth 
of a farthing for each person). It must be remembered, 
in reference to this, that Rumford’s soup requires five 
hours^ boiling, or rather heating at the boiling-point. 

I have little doubt that the merited failure of all the 
recent competitors for the Society of Arts’ prize was due 
to the absence of scientific knowledge, and of that syste¬ 
matic inductive method of proceeding by the aid of which 
Rumford wedded theory to practice, and brought forth 
such important results. His researches on the “ Propa¬ 
gation of Heat in Fluids,” upon which our present know¬ 
ledge of the phenomena of the convection of heat is mainly 
founded, were suggested by burning his mouth with a 
spoonful of thick rice soup, and were further elaborated 
in order to determine the best material for soldiers’ 
clothing. His celebrated demonstration of the immate¬ 
riality of heat was in like manner a result of cannon- 
boring. Every essay in these three volumes supply 
similar illustrations of the action and reaction of theory 
and practice upon each other, and their mutual develop¬ 
ment thereby. 

One of the most curious and least-known of his specu¬ 
lative efforts is that upon “ the mechanical principle of 
animal life.” They bear upon many of the molecular 
speculations now occupying so much attention, and are 
sufficiently interesting to demand full quotation of the 
following essential paragraphs ;— 

“ Suppose an open vessel—as a common glass tumbler, 
for instance—containing a piece of money, a small pebble, 
or any other small solid opaque body, to be filled witli water 
and exposed in a window, or elsewhere, to the action of 
the sun’s rays. As a ray of light cannot fail to generate 
heat when and where it is stopped or absorbed, the rays, 
which, entering the water and passing through it, impinge 
against the small solid opaque body at the bottom of the 
vessel, and are there absorbed^ must necessarily generate 
a certain quantity of heat, a part of which will penetrate 
into the interior parts of the solid, and a part of it will 
be communicated to those colder particles of the water 
which repose on its surface. 

“ Let us suppose the quantity of heat so communicated 
to one ot the integrant particles of the water to be so 
small that its effect in diminishing the specific gravity 
of the particle is but just sufficient to cause it to move 
upwards in the mass of the liquid with the very smallest 
degree of velocity that would be perceptible to our organs 
of sight were the particle in motion large enough to be 
visible. This would be at the rate of about one hundredth 
part of an inch in a second. 

“ This velocity, though it appears to be slow in the ex¬ 
treme when we compare it with those motions that we 
perceive among various bodies by which we are sur¬ 
rounded, yet we shall be surprised when wc find what 
a rapid succession of events it is capable of producing. 

“ If wc suppose the diameter of the integrant partidcs 
or molecules of water to be one^milliontk part of an inch 
(and it is highly probable that they are even less), in that 
case it is most certain that an individual particle, movh)g 
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in a quiescent part of that fluid with the velocity in ques¬ 
tion, would run through a space equal to ten thousafid 
times the length of its diafneter in o^e second^ and con¬ 
sequently would come into contact with at least six hun¬ 
dred thousand different particles of water in that time. 

Hence it appears how inconceivably short the time 
must be that an individual particle, in motion, of any 
fluid caii remain in contact with any other individual 
particle, not in motion, against which it strikes in its pro¬ 
gress, however slow that progress may appear to us to be 
through the quiescent mass of the fluid! 

** Supposing the contact to last as long as the moving 
particle employs in passing through a space equal to the 
length of its diameter—^which is evidently all that is 
possible, and more than is probable--then, in the case 
just stated, the contact could not last longer than 
-rvh-u part of a second! This is the time which the 
cannon bullet, flying with its greatest velocity (that of 
1,600 ft. per second), would employ in advancing two 
inches. 

If the cannon bullet be a nine-pounder^ its diameter 
will be four inches, and if it move with a velocity of 1,600 
feet in a second, it will pass through a space just equal to 
4,800 times the length of its diameter in one second. But 
we have seen that a particle of water moving looth of 
an inch in a second actually passes through a space 
equal to 10,000 times the length of its diameter in that 
time. Hence it appears that the velocity with which the 
moving body quits the sface it occupies iff more than 
twice as great in the particle of water as in the cannon 
bullet !»* 

I am sorry that space does not permit further quotation 
of this essay, in which the author goes on to show tha^ 
inequality of fluid temperature is one of the leading phe. 
nomena of animal life ,* that respiration raises the heat in 
one part, while insensible perspiration cools another ; 
that stimulation of all kinds is accompanied with dis¬ 
turbance of temperature and the consequent motion of 
particles, which he regards as the life of fluids. 

Of course it is not supposed that Rumford, by these 
ingenious speculations, supplies any mechanical solution 
of the mystery of conscious vitality, but his suggestions 
have the merit of showing that a vast amount of mole¬ 
cular activity is a demonstrable result of simple well- 
known facts. He obtains this activity without invoking 
the aid of those profound assumptions in which the 
brilliant imaginations of modern mathematicians so 
luxuriously revel when they reason upon the vibrations, 
gyrations, &c., of the component particles of interatomic 
atmospheres. 

In spite of all the progress we have made in physical 
science, these essays, written for the most part during the 
last century, contain a great deal that is still suggestive 
and worthy of thoughtful reading both by popular 
students and experts in physical and social science. 
This is especially the case in the essay on The Propaga¬ 
tion of Heat in Fluids," reprinted in vol. i. of this work. 
Many of the conclusions and speculations are now de¬ 
monstrably erroneous, but some of the suggestions—-more 
particularly those in chap. iti. on the Chemical Action of 
Light—are worthy of far more attention and investigation 
than they have yet received. They are avowedly very 
bold, but the author tells us frankly that their temerity 
“ has tiot been entitely without design ; ” that philoso¬ 
phers may be enticed and they may be provoked to action," 
and th^hc has « endwvoured to use both these methods/^ 
even with conscious imprudence, for the purpose of ex¬ 


citing them to further investigation of the subjects for 
which he has such passionate fondness." 

It will be well if the republication of these essays 
contribute to the fulfilment of Rumford’s enthusiastic 
wishes. W. Mattieu Williams 


THE SILJClVORAf COCOON 
Le Cocon de Sole. Histoire de ses tratisformations^ 
description des races civilishs et rustiques, production 
et distribution ^/ograpkiqueSf maladies des vers a soie^ 
physiologie dn cocon et du fil du soie. Deuxifemc 
Edition, (Paris : J. Rothschild, 1875.) 

E have received an advance copy of M. E. 
Duseigncur-Kldber’s monograph, “Le Cocon de 
Sole,” dated for 1875, the get-up of which is calculated at 
once to arrest attention and excite^interest. The 248 
quarto pages of clearly printed letterpress containing his 
information, admirably arranged in methodic form, are 
accompanied by thirty-seven plates executed in"photo-typo- 
graphy, and a map of the worldJ indicating the localities 
where silkworms are cultivated. Twenty-eight of the 
plates are devoted to'the illustration of the different types 
of cocoons from different countries, of which as many as 
195 are figured fromjphotographs. 

Such a work was, he says, quite'impossible twenty 
years ago, and it is only in consequence of diseases that 
it is possible now. Each district prided itself on the silk 
it produced, and did not trouble to know what other 
countries were doing, until the enfeeblemcnt of some and 
the destruction of other types by disease compelled 
growers to seek fresh types from a distance, and thus 
accumulated the information which M. Duseigneur- 
Kli^bcr has compiled and presented in this attractive 
form. Many of the types he thinks will probabbr not be 
again met with in cultivation, and it is only through 
noticing and recording facts as they came under his notice 
during a series of years that his infonnatioii has been 
obtained. Looking to the past, he finds that from 1700 
the years of disease were 1702, 1720, 1750, 1787, but the 
chroniclers give no intimation of the character of the 
disease. In j8io the “plague" was described by M. 
Paroletti. The affected worm exhibited small spots all 
over its body, which were gangrenous, and appeared to be 
caused by the same disease now known as “ Muscardinc." 

Among the practical points noticed in the first section 
of the work arc the following : That the red or black mul¬ 
berry produces more vigorous worms than the white ; that 
the old notion of selecting bright-coloured cocoons for 
breeding has given place to the belief that dull yellow are 
the best; that the practice of limiting the time of copula¬ 
tion of moths is Injurious; that while the worms are making 
their cocoons, the ventilation of the buildings, too often 
neglected, is even more important than warmth. The 
symptoms of the disease known as Pebrine are detailed, 
but its cause seems to be not known. That its recurrence 
coincides with unusually wet and cold seasons is esta¬ 
blished, but whether it results from a parasitic vegetation 
whose germs are carried in the air is still a subject for 
experiment. When the external indications are well 
marked, the silk reservoir is found much diminished in 
volume. The spots which appear on the sidn continue 
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through successive inoultings ; the feet become atrophied : 
if the worm dies, the body dries up without putrefaction ; 
if it lives on to metamorphosis the moth shows all the 
characters of hydropsy. 

M. Duseigneur-Kldber has paid much attention to the 
method of work performed by the worms in the construc¬ 
tion of their cocoons. A healthy wonii (in disease they 
act irregularly) selects a suitable spot for its operations, 
where there is space for its whole body to move about, 
supporting itself generally by its two last feet only. 
Having carefully arranged from twig to twig the outline 
of its work, its movements quicken, and at the end of 
three hours the first outer layers of its nest are complete, 
and the sphere of operations is then limited. At the end 
of five or six hours the exact form of the cocoon is indi¬ 
cated, still remaining diaphanous and rarely coloured 
yellow. So far it is easy to watch the worm at work, and 
it is seen that it holds itself in a semicircle or cui-ved like 
an S. After a little more work the cocoon loses its trans¬ 
parency, and begins to be coloured. The author, however, 
by methodically cutting into cocoons continued his obser¬ 
vations, and found tliat the worms never stopped to repair 
the damages thus caused, but going on uninterruptedly, 
the layers formed witliin the cut layer rapidly covered the 
aperture. Remaining attached by its hind legs, a worm 
forms its layers in the shape of an 8, changing its position 
from lime to time, generally moving but a short distance, 
though sometimes turning completely round and continu¬ 
ing on the opposite side of the cocoon. He calculates that, 
varying according to race, there arc from thirty to forty 
different layers in a cocoon, and the time occupied in 
its construction is from Ihree-and-a-half to four days. 
Wliatcver may be the condition of the outer layers, the 
innermost coat formed is of the finest thread, and the end 
towards which the head is turned is the tenderest, thus 
providing a soft and elastic cradle for its metamorphosis. 

The book is especially intended for practical purposes, 
and contains information as to the outward appearance 
that may guide a dealer in purchasing cocoons, a special 
chapter being given to each kind of defect. Not only 
double cocoons, but cocoons in which three or even four 
worms have w'orked together, are mentioned. 

In the enumeration of silk-rearing districts, besides the 
well-known localities of France, Italy, the Austrian Em¬ 
pire, China, and Japan, the following less known are 
among those mentioned :—California, Mexico, Guatemala, 
Penr,'Brazil, Chili, the Argentine Republic, Algeria, and 
Armenia. In South America especially increased atten¬ 
tion is being paid to silk-production, and it gives promise 
of becoming a very important industry. 


OUR BOOK SHELF 

The Straits of Malacca^ Indo^Chhta^ and China i or^ Ten 
Years* Travels^ Adventures^ and Residence Abroad, 
By J. Thomson, F.R.G.S. Illustrated. (London: 
Sampson Low and Co., 1875.) 

Mr. Thomson’s sojourn in the countries with which 
his book is concerned seems to have extended from 
1862 onward, during which time he evidently had 
plenty of leisure to visit various places on the south-east 
^and east of Asia, extending from Penang to Pekin. We 
can heartily recommend his modest work to anyone 


wishing to obtain a fair idea of the social life, scenery# 
and productions of the districts which he visited, and m 
which he usually sojourned for some time, including the 
Malay Peninsula, Siam, Cambodia, Hong Kong, Amoy, 
Pekin, and other coast-towns of China. He also sailed a 
considerable distance into the interior of China, up the 
Yang-tse-Kiang, and made a short Walking tour into the 
interior of Formosa. Mr. Thomson put his eyes, his 
ears, and his camera (for he is an accomplished photo¬ 
grapher) to excellent use, so that we do not know any 
work of the size that conveys a juster and fuller idea of 
the manners and customs of the various peoples whom 
he visited. Mr. Thomson makes no pretension to have 
travelled in the interests of science, but only to be a 
photographer and an observer of the ways of men. Never¬ 
theless, throughout the work occasional jottings are in¬ 
troduced that may be of interest to the botanist and 
geologist. Among the very first pages he hazards some 
conjectures as to the cause of the love of brilliant 
colours among tropical men, birds, and flowers, which 
arc evidence of some observation and thought. “ Per¬ 
haps,” he says, “ our men of science might be able to 
tell us whether the heat of the oriental sun develops in 
flowering plants a craving for the absorption of certain 
colours of the solar spectrum, and for the reflection of 
others ; whether, indeed, the electric affinities of plants 
in this way are affected by temperature. Can we, in the 
same way. account for the brilliant plumage of tropical 
birds, in which homogeneous red, yellow, and blue are 
very conspicuous, and also for the liking which uncultured 
Eastern races show for the reds, blues, and yellows.” ♦ 

Mr. Thomson gives some very interesting information 
about the Chinese, whom he found wherever he went, 
mingling as managers or factors in the life of every place, 
always bent on making money, and generally succeeding. 
He seems to have studied their ways intimately, and 
gives some very curious facts with regard to the powerful 
associations, or guilds, into which they band themselves, 
everywhere. His visit to Siam, and the accountj^of his 
intercourse with the King and other dignitaries, will be 
found entertaining as well as informing. 

One of the most valuable chapters in the book, cer¬ 
tainly the most interesting to archmologists and ethnolo¬ 
gists, is Mr. Thomson’s account of his visit, in 1866, to 
the magnificent ruins in Cambodia, probably the grand¬ 
est, if not the most interesting ruins in the world. The 
illustrations to this part of the work will give the reader 
a fair idea of the nature of these ruins, their colossal and 
beautiful architecture, and tlieir wonderful sculpture, 
giving evidence of a vigorous and high civilsation, the 
lapse or obliteration of which is one of the strangest 
events in the history of the world. We have much to 
learn yet about the history of these ruins and of the 
people of which they are almost the only remains. A 
richer field for research,” Mr. Thomson rightly says, “ has 
never been laid open to those who take an interest in the 
great building races of the East, than that revealed 
by the discovery of the magnificent remains which the 
ancient Cambodians have left behind them.” We may 
expect the French, who are the dominant European race 
in this quarter, to add considerably to our knowledge 
of these remains, and to clear up the mystery which lies 
around them. Indeed, the late unfortunate Lieut. Gamier# 
in his “ Travels in Indo-China,” has both with pen ana 
pencil shed much new light on the subject. 

To those who don’t know much about Fotinosa and 
its strange inhabitants, savage and semi-civilised, Mr. 
Thomsons account of his tour in the island will be found 
of considerable interest. Appended is a list of the Di¬ 
urnal Lepidoptera of Siam, collected by Mr. Thomson, 
and named by Mr, H. W. Bates# F.US.. Altogether the 
book is a thoroughly creditable and, believe, credible 
one, full of the most interesdiig information, and valu¬ 
able for the considerable insiglit it gives into the life of 
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these Eastern Asiatics. The wood engravings, upwards 
ot sixty, taken from the author’s photographs and sketches, 
add much to the value of the volume. 


LETTERS TO THE EDITOR 

1 Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of r^ected manuscripts. 
No notice is taken of anonymous communications,^ 

HolTxneyer’s Weather Charts 

1 HAVE the honour to inform you that the issue of Capt. 
Hoffmeyer’s daily charts of the weather from 63® E. to 60" W. 
longitude, a id from 30** to 75” N. latitude, for the three months 
of last winter, are now complete. (See Nature of June 25, 

1874)- 

Capt. lloffmeyer is anxious to know what chance there is of 
his being able to continue the publication. The number of 
copies already sold of the existing charts has not been sufficient 
to cover the expenses of production. 

At the same time this Office has found that the rate of sub¬ 
scription (xiA per quarter) which it charges has fallen short of 
the cost, carriage, and postage of the existing charts. 

I have therefore to request any gentlemen who are willing to 
subscribe to a future issue of the charts to send in their names to 
me as soon as convenieni. The rate of subscription will be at 
least I2s, 6 d, per quarter, and must necessarily be higher if the 
original cost of the charts at Copenhagen is raised above the 
price first named, viz., 4 francs per month. 

Meteorological Office, Jan. 12 Rohert II. Scott j 


A New Bird of Paradise from the Island of Waigeou, 
near New Guinea 

I GOT to-day from Ternate the skins (6 and 9 ) of a Bird of 
Paradise from Waigeou, which came through natives into the 
hands of Mr. van Mounhenbrock there, who recognised it to be an 
undescribed' species. He-proposes to call" it Diphyllodes GtiiU 
heltni id., because no Bird of Paradise has yet been named after 
the ^ng of the Netherlands, under whose sceptre the greater part 
of the region stands, where Birds of Paradise occur. It is known 
that two species from Australia arc named respectively after the 
Queen of Great Britain and the Prince Consort, that three arc 
named after naturalists, and that the others have names accor¬ 
ding to their external features. This new bird is highly inter¬ 
esting, because it stands in a conspicuous way between Diphyl¬ 
lodes spcciosa and Cicinnurus regius^ but more allied to the 
former, and at the same lime bearing some characters of Diphyl¬ 
lodes respubiica; therefore linking these species together in a 
similar way as it does I'aradisea^ra^giana (one of D'Alberti's dis¬ 
coveries) with 7 ’ sanguifiea, apoda and minor, 1 shall soon send 
(in the name of Mr. van M.) the description of the new bird to 
the Zoological Society of London, and intend to publish 
a coloured figure as soon as possible. But knowing the lively 
interest English ornithologists take in new discoveries in the 
group of the Paradiseida, I thought it advisable to give a short 
notice in your journal beforehand. A. B. Meyer 

Dresden, Jan. 9 


Chappell’s ** History of Music ” 

In a review of my Hislory of Music,” in Nature, vol. xL 
P* 123, your musical critic takes me to task for having cau¬ 
tioned English readers against certain new theories which are to 
be found in the works of the late F. J. Fetis and in the 
“ Tonempfindungen ” of Prof. Helmholtz. 1 think those cau¬ 
tions very necessary, and perhaps, when your critic has studied 
the subject, he may think so too ; but in the meantime he bows 
down before such names, and cautions me that if Fetis were 
alive he “would not ^ in my shoes for a trifle.” 

I should rather object to change shoes with the critic, but I 
may remind that he seems to have forgotten his obligations 
to the readers of Nature. However diffident u to his qualifi¬ 
cation to controvert me, and therefore hoping for a second Fdtis 
to arise, it was at least his duty to test each of us by the autho¬ 


rities which we quote, and to inform your readers of the result 
He must know that two such opposite accounts cannot both be 
true, and therefore either the one or the other is not trustworthy. 
Fetis and I differ toto eoelo^ even to the scales. I had supposed 
that a few of She extracts which I have adduced from F^tias own 
works would have spoken for themselves and have convinced 
anyone who professes critical knowledge that F^tis was a pre¬ 
tender, and that he was unable to understand the Greek treatises 
which he had before him. Your reviewer, however, is far too 
staunch-headed to be convinced, even though F^tis assumes to 
correct Aristoxenus in Greek, and Josephus in Hebrew. 

My own conviction is unchanged by the second, third, and 
fourth volumes of Fi^lis’s History. 1 find the same system of 
chaiging error upon others when he alone is in fault, and the 
same inability to understand the books before him. For instance, 

I he had Kosegarten’s translation of El Farabi’s treatise on Persian, 
Greek, and Arab music, written at the beginning of the tenjk ’ 
century, but he could not discover from it that the Persians^ad 
then no thirds of tones in their scales. Neither did he out 
that the Arabs had then emancipated themselves from th#| 3 r^k 
minor scales, and had an excellent two-octavc major some, with 
])errect thirds in it, and a major .seventh. It differed from ours, 
but rather for the better. These two points are most important 
in history, for in them we trace the comparative civilisation from 
which those nations have declined. 

As to Helmholtz’s new musical theories, your reviewer com¬ 
plains that I have described his book as “hasty,” when “it is 
the result of eight years* labour.” I think ill-considered conclu¬ 
sions may, in jyolite terms, be described as “ hasty. ” Secondly, 
that 1 have said, “Some very)necessary experiments, such as 
those upon hannonics, were omitted.” I am quite of that opinion, 
for I differ with him as to the existence of “/?7W'-tones,” and I 
adduce proof that harmonics are subsequent to the principal notes, 
and not simultaneous. 

My arguments are before the world, and I have found them 
supported by others, including two of the very highest authorities. 
Until they can be rebutted, I have nothing to withdraw, but 
li '.ve much to add to them. 

I'he “ Tonempfindungen ” is not a hook which requires more 
than ordinary intellect to understand ; therefore such deep suli- 
mission as that of your critic is not necessary. When Helm¬ 
holtz informs his readers that thirty-three consonant viliratioiis 
between B and C cause the dissonance of that interval, he is liic- 
rally telling them that white is black ; and yet this critic would 
have us believe him. Wm. GiiArPEi.L 

Strafford Lodge, Oatlands Park, Surrey , 


Origin of Bright Colouring in Animals 

Those who are moderately well acquainted with Mr. Darwin’s 
writings are not likely to feel that Mr. Murphy’s criticisms (vol. 
xi. p. 148) upon them require any answer \ but as many of your 
readers are probably not so well acquainted with these writings 
as they ought to be, I shall briefly expound the [loints raised. 

1. Mr. Murphy himself admits that coloration may be as 
“variable within the limits of the same species” as is “any 
other part of the organism.” In view of this fact, then, why is 
there any more difficulty in the way of our accepting sexual 
selection as a vera causa^ than there is in the way ot our accept¬ 
ing natural select ion os such? Moreover, we must remember 
that animals ha^ t probably a much keener sense than we have 
of differences in form and colour among individuals of their own 
species. 

2. Ornamental colouring is, as a rule, confined to the male, 
because, in Mr, Darwin’s words, “the males of almost all ani¬ 
mals have stronger passions than the females.” 1 wonder that 
anyone can have .cad the “Descent of Man,” and afterwards 
have asketl the question to which this is the answer. Compare 
especially pp. 221,222 (2nd edition). 

3. I do not know on what “evidence” Mr. Murphy relies to 
“ prove that the female is passive,” in the sense of not exerting 
“ any choice or power of selection whatever but 1 am quite 
sure that it must be something very great, if it is to neutralise 
the vast body of facts which Darwin adduces on the other side ; 
for surely no one can doubt that “the elaborate manner iii 
which the male birds and other animals display their charms 
before the female,” is one of the strongest arguments we could 
desire to have “ in favour of the belief that the females admire, 
or are excited by, the ornaments and colours displayed before 
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them.” {Ibid. p. 541.) Mr, Murphy’s assertion that his view of 
the case is ‘‘ certainly support^ by the very general fact of the 
males fighting for the possession of the females,” makes against 
his argument if we consider another “very general fact,” viz., 
that there is a sort of inverse proportion between pugnacity and 
coloration. For an answer to the next paragraph, compare 
“Descent of Man,” pp. 225 and 226, 

I do not know that I can quite agree even with your corre¬ 
spondent's closing paragraph. If we can imagine such a state 
of things as a colony of women left entirely to themselves, I 
think it is at.least open to question whether their “love of dress 
and ornament ” would not begin to decline. 

A Discipuc OF Darwin 

“Ring Blackbird” 

T116 bird about which your correspondent C. M. Ingleby 
inquires is figured in most works 011 Ornithology as the 
Ring Ousel—is a local, not uncommon, but generally exceed¬ 
ingly shy bird. Through the late severe weather, however, 
and for a few days after the thaw, a cock bird has been a daily 
and very interesting visitor on my lawn. They are generally 
found on commons and in the neighbourhood of retired copses, 
and are only driven by strcbs of weather so near houses. 

Uregner, liournemouth, Jan. 9 IIervey Cecil 

[Another correspondent, F. B. Doveton, writes to the same 
efTect, but states his belief that the Ring Ousel is only a summer 
visitant with us, its winter habitat being Southern Europe and 
Africa.—E d.] 

THE NEIV WESTERN CHINA EXPEDITION 

E are glad to learn that the Western China Expe¬ 
dition which left Rangoon in the middle of last 
month to reopen the old trade-route between Upper 
Burmah and Yunan, as w^e intimated a fortnight ago, has 
an efficient scientific staff attached to it. Col. Horace 
Browne is the commander of the expedition, and Mr. 
Ney Elias, Gold Medallist of the Royal Geographical 
Society and Assistant Political Resident at the Court of 
Mandalay, is the topographer. Dr, John Anderson, 
Director of the Imperial Museum at Calcutta, who was 
recalled from leave in England for the purpose, has been 
appointed medical^ officer and naturalist, and takes with 
him four*collectors—two zoological and two botanical. 

The expedition was provided at Calcutta with an 
efficient guard of fifteen Sikh soldiers, picked men from 
the fort, and two native doctors. At Rangoon they were 
to be joined by an Attachd of the British Embassy at 
Pekin, and a Chinese interpreter. Another of the Pekin 
Attaches, with an interpreter and guard, is to be de¬ 
spatched from Shanghai into the interior of China to meet 
them. These Attaches will be of the greatest use in keep¬ 
ing the expedition right as regards their intercourse with 
the Chinese officials. Dr. Anderson takes with him a 
fine photographic apparatus, which he will use himself. 
A considerable sum has been laid out in presents for the 
chiefs and other personages expected to be met with during 
the route : for the Viceroy of Yunan, two fine horses and 
a pair of kangaroo-hounds have been selected, and a large 
number of other appropriate objects. 

The expedition is expected to be able to make its way 
from the upper waters of the Irawaddy to those of the 
Yangtse-Kiang in the course of a few months, and will 
descend the latter river to the sea-coast of China. The 
Chinese Government has given every facility in the way 
of passports, so that there is every prospect of a success¬ 
ful result. 


THE ACCLIMATISATION OF SALMON IN 
OTAGO 

A RENEWED attempt is now being made to accli¬ 
matise the British salmon {Saimo scUar) in New 
Zealand. The preliminary stages of the necessary opera¬ 
tions have been carried out in Scotland^ under the per¬ 


sonal direction of Mr. Buckland, one of her Majesty’s 
inspectors of salmon fisheries, and the ship, the Jtmaruj 
containing the precious freight, has sailed from the River 
Clyde, and is now, it is to be hoped, a far way on her 
voyage. 

What has been done is as follows A quarter of a 
million of eggs have been taken from, large, living salmon 
captured expressly for the purpose. These ova have been 
treated on what may be called the piscicultural plan ” 
that is, the eggs have been forcibly extruded from the 
fish in a vessel filled with water, by means of gentle pres¬ 
sure applied to the abdomen, from which they fall quite 
easily ; after the ova are washed they are carefully impreg¬ 
nated with the milt of the male fish, and arc then ready 
to be laid down on the hatching boxes. On the present 
occasion the eggs were brought from Perthshire, where 
they were obtained, chiefly from tributaries of the rivers 
Forth and Tay, to Glasgow, in order to undergo the pro¬ 
cess of packing for their long voyage. It is gratifying to 
know that only a very small portion of the eggs were 
spoiled while undergoing the process of being fecundated. 

The plan adopted on the present occasion was to pack 
the ova on trays of perforated zinc, on which had been 
placed a thin layer of well-washed moss. The trays con¬ 
taining the precious ova were then arranged in a series of 
boxes, each of them a foot cube; these boxes will be 
carried to their destination in a cabin expressly built for 
them, paved with icc to the depth of about two feet, and 
having walls of icc three feet in thickness. A stratum 
of the same material is inserted between each box, so that 
the eggs during the passage of the Timaru^ which may 
take a hundred days, will be kept at a very low tempera¬ 
ture. Great pains have been taken in the packing of the 
eggs, and also as regards the disposition of the boxes in 
the ice-house, which will be hermetically sealed, and 
not be broken open till the ship is in port. It is an im¬ 
portant circumstance in favour of this experiment that 
the eggs selected were all taken from fish which, judg¬ 
ing by their dimensions,would be of considerable weight; 
not a few of them must have weighed over twenty-five 
pounds. They were not in the least injured during the 
process of compulsory deprivation of their eggs and milt, 
but when restored to the water went off quite lively, and 
as if they had enjoyed the process of artificial spawning. 

The ship is expected to reach her destination, Bluff 
Harbour, New Zealand, about the end of March, at 
which date all the salmon eggs which she carries would, 
in the natural state, have become living fish, and, indeed, 
be a \veek or two old. The Timaru^ as the time ap¬ 
proaches for her arrival in New Zealand, will be anxiously 
watched for, and it is to be hoped that all the future 
stages of tills important experiment will be as carefully 
gone about and as successfully accomplished as the 
initiatory operations. 

The development of the ova whilst the ship is on her 
voyage will be largely prevented by the very low tem¬ 
perature which must result from the enormous quantity 
of ice that is in use. How far the rivers of New Zealand, 
seeing that upon the arrival of the eggs they will be at 
an autumnal temperature, may be suited for the ripening 
of the fish, has yet to be determined. We sincerely hope 
all the conditions will be favourable to the hatching and 
growth of the salmon. It will prove a singularly interest¬ 
ing task to trace the history of Salmo salary so to say, 
from its creation, and to watch its progress from one 
stage of its life to another. We anticipate in the process 
the correction of many errors which have crept into the 
details of its natural history, so far as we know it at 
present. 

The physical conditions of New Zealand have been 
depicted as being very similar to those of the old 
country; the resemblance will appelsr still more striking 
to emigranu when they see the finest fish of the old 
country leaping in its rivers. 
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ON THE EXISTENCE OF THE FALLOW 
DEER IN ENGLAND DURING PLEISTO¬ 
CENE TIMES 

SCLA.T£R’S translation of Dr. Jeitteles’ essay 
on the geographical distribution of the Fallow 
Deer in present and 'in past time (Nature, voI. xi. p. 71), 
and the careful criticism which it has called forth on the 
part of Mr. Boyd Dawkins {Joe, cit, p. 112), have renewed 
m my mind a conviction which I formed some years ago, 
namely, that Cenms brownii and Cervus aama are iden¬ 
tical, and that under the former title the fact of the 
existence of the Fallow Deer in England during the Pleis¬ 
tocene period lies in some degree obscured. 

T^e interest which, doubtless, Dr. Jcitteles^ essay has 
excited induces me to believe the present to be a fitting 



Fic. I.— -Type of Cet vus hrowtiii. 

visible : in the former the third tync (//) is present on tlie 
anterior aspect, while in the latter it is altogether absent. 
With this exception the antlers of the two species are 
most closely allied ; and PL xvii. Fig. 4 corresponds 
almost exactly with PI. xviii. Fig 5, the third of the series 
of antlers selected by Prof. Blasius as typical of Census 
danta. To the objection that the development of the 
tliird anterior tyne may have been an accident, it may be 
answered that it is to be found in none of the endless 
variations of form assumed by the antlers of the Fallow 
Deer, and that it is presented also by a far more ancient 
cervine species from the crag of Norwich.” 

It is therefore clear that in its possession of the third 
tyne {d) is centred, according to Mr. Boyd Dawkins, the 
Clacton Deer*s sole right to be considered specifically dis¬ 
tinct from the common. Fallow Deer. The accompanying 
^wings (Figs. 1—4) will, I iliink, be found to show the 
•^sufficiency of this character. Fig. 2 represents a horn 
of the wild Fallow Deer from Greece; Fig. 3 that of a 


occasion to endeavour to demonstrate the probability of 
this conviction. In his original description of Cervus 
brownii (Quart. Geol. Joum. 1868, p. 514), Mr. Boyd 
Dawkins thus writes:— 

" The antlers of Cervus brownii are totally unlike those 
of any existing species excepting Cervus danta^ to which 
they approach so closely that the type-specimen was con¬ 
sidered by Dr. Falconer to belong to the latter. The 
basal half, indeed, so strongly resembles the correspond¬ 
ing portion of that of Cervus dama that it would be almost 
impossible to differentiate fragments from which the 
coronal portion had been broken away. But the resem¬ 
blance ends at the second tyne {c). If the series of 
antlers of Cervus brownii be compared with those of the 
Fallow Deer which have been reproduced from Prof. 
Blasius’s valuable work, there is this important difference 
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Fi 6, ff.—Rilfht Horn of Wild Greek Fallow Deer. 

wild Fallow Deer from Sardinia. In both of these speci¬ 
mens the third tyne (</) will be seen to be largely deve¬ 
loped. These horns are selected from a considerable 
series brought to me by my brother, Mr. Basil Brooke, 
direct from Greece and Sardinia, and in none of the other 
specimens is this tyne developed, but in all the anterior 
aspect of the horn resembles ordinary specimens of. 
the horns of Cervus dama, such as those reproduced by 
Mr, Boyd Dawkins from Prof. Blasius*s work. Fig. 4 
illustrates still further the instability of the foundation 
upon which is based the specific separation of Cenms 
brownii. The horn here figured belonged to a deer which 
lived and died in one of my own parks. The third tyne 
(<f), so distinctly shown in the figure, was produced but 
once in the course of the animal’s lifetime, neither its com- ^ 
panion horn nor those which preceded or succeeded it 
showing the smallest trace of it. 

It may be remarked that the tyne d in the type of 
Cervus brownii (Fig. i) stands at a lower level in relation 
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to the greatest palmation of the horns, than is the case in 
the other three specimens. The explanation of this dis¬ 
crepancy is very simple. The former represents (as its 
own characters and a comparison of it with the re¬ 
mainder of the fragments with the species found at 
Clacton readily prove) a young animal, probably a buck 
of four years of agje, whilst the other figures represent the 
horns of ^dult animals. In the immature Clacton Deer 



Fig. 3. -Right Horn of Wild Sardinian Fallow Deer, 

causing a corresponding defect in another, may be seen 
in all large collections of deers' horns ; indeed, in my own 
collection I find the horn of a young fallow buck, in which 
the characters specially alluded to in the type of Cervus 
brownii are shown in a still more marked degree. 

These facts appear to me fully to justify the re¬ 
jection of Cervus brownii as a species distinct from 
Cervus dama^ and therefore to warrant the belief in the 
existence of this species in England during Pleistocene 
times. Whether the Fallow Deer became extinct in 
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the force expended in producing the abnormal tyne d 
well-nigh exhausted the supply at the command of a 
system fully occupied with the production of things more 
needful, namely, materials for the vigorous increase and 
consolidation of fiesh and bone. Hence the long, atte¬ 
nuated palm, which probably ended very much in the 
manner in which Mr. Boyd Dawkins has restored it. 
Analogous instances of excess of growth in one direction, 



Fig. 4.—Right Horn of Park Fall.jw Deer. 

Northern Europe before the advent of Prehistoric man, 
or whether it continued to exist in these islands even at 
the commencement of the Roman occupation, are ques¬ 
tions which strike me as altogether beside that of the 
truth of the ancient belief” to which Mr. Boyd Dawkins 
shows such firm allegiance. In either case, the species 
may have been reintroduced by the Romans, a people 
whose magnificently lavish expenditure upon luxury and 
pleasure despised bounds. 

Victor Brooke 


HELMHOLTZ ON THE USE AND ABUSE OF 
THE DEDUCTIVE METHOD IN PHYSICAL 
SCIENCE* 

have still to speak of his attack on the authors of 
this book with regard to the emission theory of 
light. They say that such a theory is not to be justified 
unless a light-corpuscle has been actually seen and inves¬ 
tigated. In this demand Mr. Zollner detects an impos¬ 
sibility which is not simply physical, but even logical, and 
which it is easy to expose. In fact, if the sensation of 
light is produced only when the corpuscles come in con¬ 
tact with our nerves, it is obviously impossible to have any 
ocular perception of such a corpuscle before it h^ 
touched or affected our nerves of sight.” And then this 
remark is followed by declamation a^ut gross blunders 

* Concluded from p. tsi. 


in logic, absolute nonsense, and so on. And, in fact, there 
is absolute nonsense here; only the nonsense does not 
lie in what the English writers have said, but in the inter¬ 
pretation which their opponent has put upon their words. 
Does a man who believes himself so superior to his 
antagonists in the firmness of his grasp of the principles 
of the theory of knowledge, still need to have it explained 
to him that to see an object means, according to the emis¬ 
sion theory, to receive in the eye, and so to feel, the 
corpuscles of light that rebound from the object in ques¬ 
tion ? But, this being so, there is no logical impossibility, 
and nothing inconsiscent with the premises of the theory, 
in the supposition that a light-corpuscle at rest—and the 
corpuscles are at rest as soon as they are absorbed by 
dark bodies—may throw off other corpuscles that impinge 
on it, and so may become for the^ a centre of radiation, 
which will be visible as the raiBant point. Whefo^ such 
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a process can be brought under observation, and how this 
is to be effected, are, of course, questions which, on the 
argument of the English authbrs, fall to be answered by 
those who undertake the direct proof of the existence of 
the corpuscles. And whatever opinion one may form of 
the stringency and fitness of this demand, it involves no 
logical contradiction, which is the vciy point on which the 
argument must turn if Mr. Zollner is to make good his 
case. 

I will mention one other objection of similar scientific 
value, because it refers to Sir W, Thomson, though not to 
a passage of this book. The point in question is whether 
it IS possible for organic germs to be present in meteoric 
stones, and so to be conveyed to worlds which have 
become cool. In his introductory address to the British 
Association at Edinburgh, in the autumn of 1871, Sir W. 
Thomson characterised this view as ‘‘not unscientific.” 
Here, too, if an error has been committed, I must profess 
myself a sharer in it. I had, in fact, indicated the same 
view as a possible explanation of the transmission of 
oiganisms through interstellar spaces at a somewhat 
earlier date than Sir W. Thomson—in a lecture which was 
delivered at Heidelberg and at Cologne in the spring of 
the same year, but is still unpublished. If anyone chooses 
to regard this hypothesis as highly or even as extremely 
improbable, 1 have nothing to object. But if failure 
attends all our efforts to obtain a generation of organisms 
from lifeless matter, it seems to me a thoroughly correct 
scientific procedure to inquire whether there has ever been 
an origination of life, or whether it is not as old as matter, 
and whether its germs, borne from one world to another, 
have not been developed wherever they have found a 
favourable soil. The physical reasons alleged by Mr, 
Zollner against the view in question are of very little 
weight. He points to the heating of the meteoric stones, 
and adds (p. 26): “ Thus, even if we suppose that when 
the parent body was shattered, the meteoric stone covered 
with organisms escaped with a whole skin, and did not 
share the general rise of temperature, it was still necessary 
for it to pass through the terrestrial atmosphere before it 
could discharge its organisms to people the earth.” 

Now, in the first place, we know from oft-repeated 
observations that of the larger meteoric stones only the 
very surface is heated in passing through the atmosphere, 
the inner portions remaining cold, or even very cold. 
All germs, therefore, that happened to be in cracks of the 
stone would be protected from combustion in our atmo¬ 
sphere. But even germs lying on the surface would 
doubtless, when they entered the very highest and most 
attenuated strata of the earth’s atmosphere, be blown 
away by the powerful current of the air long before the 
stone reached the denser parts of the gaseous mass, 
where the compression becomes great enough to generate 
considerable warmth. And on the other hand, with 
regard to the collision of two worlds as assumed by 
Thomson, the first consequences of such an event would 
be violent mechanical motions, while heat would be gene¬ 
rated only in proportion as these motions were destroyed 
by friction. VVe do not know if this would last for hours, 
or days, or weeks. The fragments, therefore, projected 
in the first instant with planetary velocity might escape 
without any development of heat. I do not even think it 
impossible that a stone, or swarm of stones, flying 
through lofty strata of the atmosphere of a world might 
catch up and sweep along a quantity of air containing 
unbumt germs. 

1 have already said that I should not yet be willing to 
put forth all these possibilities as probabilities. They 
are only questions the existence and range of which must 
be kept in view, so that if opportunity offers they may be 
solved by actual observation or by inferences from such. 

Mr. Zollner then ascends to the two following propo¬ 
sitions 

“ That sdentific investigators in the present .day 


attach such extraordinary importance to inductive proof 
of generoHo aquivoca^ is the clearest mark of their lack 
of familiarity with the first principles of the theory of 
knowing.” 

And again • 

“ In like manner the hypothesis of generatio cequivoca 
expresses . . . nothing else than the condition for the 
conceivableness of nature in accordance with the law of 
causality.” 

Here we have the genuine metaphysician. In view of 
a presumed necessity of thought, he looks down with an 
air of superiority on those who labour to investigate the 
facts. Has it already been forgotten how much mischief 
this procedure wrought in earlier stages of the devc- 
Icmment of the sciences ? And what is the logical basis 
of this lofty standpoint.? The correct alternative is 
clearly this :— 

“ Either organic life began to exist at some particular 
time, or it has existed from all eternity.” 

Mr. Zollner simply omits the second of these alterna¬ 
tives, or thinks that he has set it aside by a passing 
reference brought in shortly before to certain physical 
considerations which are not in the least decisive. Ac¬ 
cordingly his conclusion, which affirms the first of the 
alternatives above stated, is either not proved at all, or 
proved only by the aid of a minor resting on physical 
arguments (and, for that matter, inadequate physical 
arguments). The conclusion, therefore, is not in any 
sense, as Mr. Zollner believes, a proposition of logical 
necessity, but at most an uncertain inference from physi¬ 
cal considerations. 

This is what Mr. Zollner has to object to the authors 
of this handbook in the sphere of scientific questions.'^ 
Mr. Zdllner’s book contains a great number of other 
accusations of precisely the same value directed against 
other scientific investigators, with the same confidence 
in his own infallibility and the same rash haste in pass¬ 
ing judgment on the intellectual and moral qualities of 
his antagonist. Another opportunity will present itself 
for the discussion of another part of these cases. If I 
may draw by anticipation a moral interesting to us in the 
present connection, 1 would say that no theoretical argu¬ 
ments can present to the attentive and judiciofis reader a 
stronger and more eloquent justification of the strict dis¬ 
cipline of the inductive method, the loyal adhesion to 
facts which has made science great, than is supplied by 
the practical example of the consequences of the oppo¬ 
site, would-be deductive, or speculative method given in 
Zollner’s book; and this all the more that Mr, Zollner 
is beyond question a man of talent and knowledge, who * 
did most promising work before he fell into metaphysics, 
and even now shows acuteness and the faculty of inven¬ 
tion whenever he is limited to the field of the actual, eg^ 
in the construction of optical instruments and the devising 
of optical methods. 


NEW ZEALAND PLANTS SUITABLE FOR 
PAPERMAKING 

'T'HE utilisation of waste materials for paper-making is* 

A a subject upon which a great deal has been said and. 
still remains to be said and done. In every country waste- 
vegetable matter which contains fibre in anything like* 
suitable proportions is sure to attract much attention.. 
The subject has been handled in various works, directly 
or indirectly, in this country as well as on the Continent 
and with regard to Australian plants suitable for paper- 
making,^ Baron Mueller^ of Melbourne, issued a lengthy 
treatise in connection with a series of specimens of paper 
actually made (rom the plants enumerated and exhibited’ 
in the Paris Exhibition of 1867. We have now before 
us a paper by Mr. T. Kirk, F.L.S., of Wellington, on* 

* In the region of personal question^, and with reference to the oT 
priority as to the principles of spectral analysis made by Sir W, 11iomsoti> 
for Mr. Stokes against Mr. Kwchfaoff, I must side with the latter, folhr 
agre^g with the reaaons which he has himself brought forward. 
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some indigenous materials of New Zealand suitable for 
the manufacture of paper. The plants enumerated occur 
in great abundance in different parts of the colonyi and, it 
is s^idf are being yearly destroyed to an enormous extent 
by the progress of settlement. Most of the plants alluded 
to in this paper belong to the endogenous gi’oup, Liliacese 
and Cyperacese being the chief natural orders. In the 
genus Astelia a group of small tufted sedg:e-like plants 
belonging to the first-named order, five species of which 
are described as occurring in New Zealsmd, four are re¬ 
commended, both on account of the quantity of fibre con¬ 
tained in their leaves, as well as for the abundance with 
which the plants grow. j 4 . Solandriy the Tree-flax of the 
colonists, is a plant with numerous radical leaves, from 
one to two feet long, thickly clothed at the base with shag^ 
silky hairs, and containing a quantity of good fibre. It is 
abundant on lofty trees and rocks throughout the colony, 
resembling in the distance the nest of some large bird. 
" Hundreds of tons ” of this plant, it is said, “ are de¬ 
stroyed on every acre of forest-land cleared in the North 
Island.^’ 

A, Uanksii and A, Omnin^hamUy hoihoi which have a 
similar habit to the first-named species, but with narrower 
and much longer leaves, sometimes from three to six feet in 
length, produce a superior fibre. Tlie first is found in 
great abundance in wooded places near the sea, and the 
latter is common on trees and rocks. Both arc abundant 
in the North Island, “but their southern distribution is 
uncertain.” 

A species of Astelia, known as the Kauri Grass, and 
called by Mr. Kirk./!, tnnenna^ is said to be “ the most 
abundant of all the species, occasionally forming the chief 
^part of the undergrowth in the northern forests up to 
13,000 fi., and so dense that it is often difficult to force 
Jonc’s way amongst the interlaced leaves, which are from 
[three to eight feet long, and of a paler green tinge than either 
' of the preceding. It could be procured by hundreds of tons, 
rUnd as, like other species, it is found in situations not 
^adapted for ordinary cultivated crops, a permanent supply 
.might be fairly calculated upon. Experience has shown 
[that it may be cut yearly.” 

In the allied genus Cordyline, which is composed of 
shrubby or ftnall palm-like trees, the Ti, or cabbage-tree 
(C, australis), is the most important. It attains the great¬ 
est height of any of the New Zealand species, averaging 
from ten to twenty or even thirty feet, and producing a 
trunk usually from ten to eighteen inches in diameter, 
but sometimes even three feet across. The plant is 
very abundant in many districts, and the leaves contain 
a very large quantity of fibre. C. Banksii, a smaller 
growing species, with a trunk from five to ten feet high, 
produces a fibre of superior quality, but less abundant; 
the plant, however, is very plentiful on the margins of 
forests, gullies, &c., all over the North Island, and in 
the northern parts of the South Island. 

That the leaves of the Cordylines are suitable for 
paper-making there can be no doubt. In appearance, 
when dry, they very much resemble the so-called palmetto 
leaves which have recently been brought into this country 
from America for the purpose of competing with esparto. 
These palmetto leaves are those of one or more species 
of Chamserops, perhaps C serrulata, which is known in 
some parts of the Southern States as the Saw Palmetto. 
The leaves of Cordyline australis are not altogether un¬ 
known in Europe as a paper materied, for it appears that 
some years since a quantity was sent to England from 
New Zealand specially for trial, and were made into paper 
at a mill in Yorkshire; at that time the leaves were hi jnly 
recommended for the manufacture of a superior kind of 
paper. A leaf somewhat similar, but genetwy of softer 
texture, is that of the genus Freycinetia. F. known 

as^the New Zealand Screw Pine, is abundant in most woods, 
and it is said that the leaves might be procured by thou¬ 
sands of tons. Gahma seti/oha^ whicn is abundant in 
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both islands and capable of being procured in^almost un¬ 
limited quantity, is recommended for the manufacture of 
coarse paper. The Gahnias are a group of tall-growing, 
coarse, rigid cyperaceous plants, with long, harsh, cutting 
leaves, firom which fact the plants are known m some 
parts of the colony as cutting grasses.” The genus is dis¬ 
tributed through New Zealand, Australia, Tasmania, the 
Malayan and Pacific Islands. 

The large order Compositse, containing as it does such 
a variety of plants, from trees down to shrubs and herbs, 
might be expected to include many whose woolly foliage 
would prove useful for paper-making. The genus Cel- 
misia, however, is the only one mentioned in the paper 
under consideration; the species are perennial bulbs, 
with radical, rosulate, simple leaves, mostly covered with 
a white or buff-coloured tomentum, which gives them a 
leathery texture, and hence the plants are called Leather- 
plants, or Cotton-grass. The commonest species in the 
islands is C longifplia, which ascends to an elevation of 
5,500 feet, and varies much in height, length, and breadth 
of leaves, as well as in general robustness. C verbasci- 
folia is a fine species, with broad coriaceous leaves averag¬ 
ing from four to eight inches long, but, according to Mr. 
Kirk, growing sometimes to a length of two feet. C. coria* 
cea is likewise an abundant species, with thick leaves from 
ten to eighteen inches long, and from half an inch to two- 
and-a-half inches broad, covered on their upper surface 
with matted silvery hairs, and on the other with thick 
silvery tomentum. These leaves are said to make a good 
paper material; it is certain that when dry they are very 
tough, and the natives make them into strong and durable 
cloaks. 

The plants here enumerated are only a few of those 
considered likely to prove valuable in the colony for 
paper material; they are selected because of their being 
little or perhaps not at all known for economic uses. 
Such well-known plants as the New Zealand Flax {Phor- 
mium tenax) are passed by with a simple mention of the 
fact that a company has recently been formed in Auck¬ 
land, specially for utilising its fibre in the manufacture of 
paper. 

While on the subject it may not be quite out of place to 
mention, in reference to the notice on the use of Zizania 
aquatica, in Nature, vol. xi. p. 33, that several of the 
North American daily papers,as the New York Tribune, 
Montreal Gazette, &c., are printed on paper made 
entirely from this plant, and that the promoters of its 
use in England propose to bring it to this country in the 
form of half-stuff, to save expense of freight. 

John R. Jackson 

A FRENCH OFFICIAL ACCOUNT OF THE 
ORIGIN OF THE ROYAL SOCIETY 

find in the first volume of the “ Memoirs of the 
French Academy ” a few curious details relating 
to this subject which may be of some interest to our 
readers. We translate the text verbatim, with the addi¬ 
tion of a few explanatory remarks. These details were 
originally published in Latin, by the first perpetual secre¬ 
tary of the Academy, and may therefore be considered 
as official. 

“ Full fifty years had elapsed (in 1666) since the learned 
men who lived in Paris began to meet at the abode of 
Father Mersenne, who was the friend of the most learned 
men in Europe, and was pleased to be the centre of their 
mutual visits.* MM. Gassendi, Descartes, Hobbes, 
Roberval, Pascal (father and son), Blondel, and some 
others met at this place (close to the Place Royale, in a 
convent). The assemblies were more regularly held at 
M. de Montmort^ Master of Request in, Parliament (and 

* Father Mersenne was the Intimate friend of Peicartes, and his philoso¬ 
phical propagandist. It was not deemed prudent by the writer to mention 
Descartes' namor except as coupled with others. 
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editor of Gassendi’s works*), and afterwards at M. 
Thevenot’s^jr A few foreign ^visitors to Paris were pre¬ 
sent at these meetings, , , . It is possible that these 
Paris assemblies have given birth to several Academies 
in Ae rest of Europe. However, it is certain that the 
English gentlemen who created the Royal Society had 
trairelled in Frande, and had visited at Montmort’s and 
Tfaevenot’s. 

When they were again in England they held meetings 
at Oxford, and kept on practising the exercises to which 
they had been accustomed in France. The rule of 
Cromwell was beneficial to these meetings. These 
EngliA gentlemen, secretly attached to their legitimate 
lord, and unwilling to take any part in public affairs, 
were very glad to find an occupation which would give 
them axi opportunity of living far from London without 
being suspected by the Protector. The Society remained 
in this state up to the time when Charles IL, having re¬ 
sumed the iSngly office, brought it to London, con¬ 
firmed it by his regal power, and gave it privileges. So 
Charles II. rewarded the sciences which had lent an easy 
pretext for keeping the faith towards him.” 

The narrative explains that the creation of the Royal 
Society was an example given to Louis XIV. for esta¬ 
blishing his Academy of Sciences. 


THE TRANSIT OF VENUS 


S INCE our last notice of the Transit observations, a 
letter, dated Mauritius, Dec. 10, has been received 
by the Astronomer Royal from Lord Lindsay, containing 
a detailed account of the results he obtained. Besides, a 
brief statement of the observations of Mr, Meldrum, the 
Director of the Government Observatory, Mauritius, 
has appeared in the T/mes, with news from other ob¬ 
servers, which, with its comments upon them, we repro¬ 
duce in a condensed form. 

Mr. Meldrum, with a perfect telescope of six inches 
aperture, by Cooke, of York, has been fortunate enough 
to obtain an observation of the ingress, although both 
Lord Lindsay and the German party were prevented from 
doing this by the cloudy state of the sky. But, although 
Mr. Meldrum obtained the two interior contacts, clouds 
and haze were at intervals passing over the sun, which, 
in fact, was obscured during the greater part of the 
transit. At times, beautiful definitions of the planet were 
noted, especially soon after the first interior contact. 
Then there was a long period of obscuration, after which, 
most fortunately, the sun shone out for the second interioi 
contact. Only the first exterior contact was lost, the sun 
not appearing at all until 6h. i6m. A few minutes before 
the last exterior contact the sun was again obscured, and 
when the clouds passed away the transit was over. 

Lord Lindsay states that his expedition has been in a 
great measure successful. The morning of the 9th was 
doudy before sunrise, and for a short time afterwards. 
The first external and first internal contacts were missed 
from this cause ; the sun was not seen until zh« 2m. after 
the first extemd contact, when it came out for a few 
minutes, when photographs and measures were obtained. 
It was not tOl 8 A.M. (local mean time) that it became 
fairly fine, and remained so with small periods of cloud 
obscuration until the end of the transit. Lord Lindsay 
took 271 plates, out of which number, perhaps, 110 will 
be of value. One of his photographs shows the second 
intcr^l contact beautifully. 

With the heliomcter, Mr. Gill obtained five complete 
aeterminations of greatest and least distance of the centres 
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of the sun and Venus^ besides nine measures of cusps and 
two separate determinations of the diameter of Venus 
near the end of the transit. Dr, Copeland obtained, with 
the six-inch equatorial and Airy double-image micrometer, 
fifteen measures of least distance of Venus from the sun’s 
limb, and ten measures of cusps. Dr. Copeland also 
observed the last internal and external contacts with this 
instrument. The last internal contact was observed with 
the four-inch equatorial and the polarising eye-piece by 
Mr. GilL He also observed the last external contact with 
the heliometer. Both Dr. Copeland and Mr. Gill agree 
that the contacts of Venus and the sun are remarkably 
similar to those seen in the model. They also agree that 
any phenomena which could be classed under the head 
“ black drop ” took place and disappeared within a period 
of five seconds. All the photographic exposures are auto¬ 
matically registered on the chronograph by a method 
which gives the actual duration of the exposure. The 
heliomcter observations were also registered there. Dr, 
Copeland observed by eye and ear ; all other observa¬ 
tions (photographic and heliometric) also observed by 
eye and ear as a check on the chronograph. The German 
expedition under Dr. Low got the third and fourth con¬ 
tacts, with three complete sets of heliometric measures. 

With reg.ard to the operations of the party sent out by 
the Government of Holland to Rdunion, the further infor¬ 
mation shows that there, as at Mauritius, the ingress was 
missed altogether, in consequence of the bad weather. 
The second interior contact at egress was observed both 
by Dr. Oudemans and Dr. Soeters, not the least trace of 
the black drop being observed. Only nineteen plates could 
be exposed, and of these only two or three are considered 
of value. 'I’he observations with the heliomcter were more 
successful. 'I'he party, instead of measuring the distance 
of the planet from the sun's edge along a radius, had cal¬ 
culated beforehand, for each ten minutes, the direction of 
the most favourable chord for determining the relative 
parallax of Venus ; two sets of eight measures of this kind 
were recorded. 

Some observations made at Colombo by Mr. (George 
Wall, and communicated to the Ceylon Tlmes^ are of 
great interest, as here is again recorded an exact repro¬ 
duction of the appearance observed by Chappe d'Aiitcroche 
in 1769. On this the lljnes remarks that it is clear that 
science will lose much from an incomplete discussion of 
all the observations made in 1761 and 1769. On this 
subject we also draw attention to the following letter 
which we have received from Mr. K. W. Pringle, dated 
Manantoddi, Wynaad, Dec. 13 - 

“ 1 make no apohjgy for sending you a short account of the late 
transit as seen by me in Wynaad, especially as I feel some sur¬ 
prise at the difference between the expected .ind actual phe¬ 
nomena. 

Owing to non-receipt of instruments from England, I had to 
fall back on a snaall 24” refractor by Cooke, of York, the defi¬ 
nition of which is superb, even with a power of 53—that used 
on the occa.si jn. 

**My station was'on a hill nine miles from Manantoddi, about 
800' above that place and 3,600' above sea-lcvel. 

TJie morning of the 9th was simply perfect; not a breath of 
air, and not a cloud, with the exception of a wisp or two of 
cirrus that the sun soon shook off. 

‘‘ The plateau beneath was wrapped in the ficccy mantle that 
proved so disastrous to the eclipse observers of 1871, but this I 
could afford to despise from my more lofty station. 

I missed first external contact, and watched anxiously for the 
internal contact. When the planet was about half immersed, the 
entire disc became visible, for the portion external to the solar 
surface was surrounded by a fine silvery ring like a minute corona. 
This observation was verified by my brother, and the pheno* 
menoQ was again visible at emersion. 

** As first internal contact approached 1 looked carefully for the 
* black drop,’ but, to my astonishment, the horns of the sun 
grew nearer and nearer, and at last seemed to fade into the last 
portion of the before-mentioned silvery ring, without my seeing 
the smallest vestige of the far-famed ‘drop,’ or any appareS 
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elongation of the limb of the planet. Had it existed to the ex¬ 
tent of one hundredth of the diameter of Venus, 1 am confident 
1 should have seen it. 

** At last external contact I fancied that the limb of the sun at 
point of contact was broken more rapidly than it should be, but 
jf there was a * bead * it was a very minute one. 

** At 6rst internal contact, in spite of the low altitude of the 
sun, the definition of the perimeters of both it and the planet 
was excellent; but at last internal contact, owing to the great 
heat and a stropg land breeze, there was some amount of aimo- 
spheric interference. 

“ The time of the transit was taken with an ordinary watch, a 
good goer, and I hope to be able to fix the position of the station 
before long, although such observations here must of course bo 
of very secondary consideration, 

** During the transit 1 tried to obtain absorption bands from the 
atmosphere of the planet, but failed, owing to insufficient power 
and the difficulty of keeping the slit of the stellar spectroscope 
used, on the planet, with altazimuth motion. 

“ I may mention that on the evening of the 9th tlicre was a fair 
display of p.'irhelia, just at sunset. The sky was then covered 
with delicate bands of cirrocumulus.” 


ON THE AGE OF AMERICAN STONE IMPLE¬ 
MENTS, OR INDIAN RELICS^^ 

IIK interest connected with the various forms of 
ordinary stone implements, of which arrow-heads 
are by far the most abundant form, is greatly lessened 
by the fact that nothing connected with their discovery 
bears upon the question of the date of their origin. We 
know about the date of the introduction of iron, by 
European visitors to our country, and therefore about 
the time of the abandonment of stone implements and 
weapons by the Red men; but concerning the time of the 
commencement of the use of stone here in the States we 
arc almost wholly in the dark. 

Having, during the past three years, had unusually 
favourable opportunities for collecting the various types 
of relics from a locality extraordinarily rich in them, we 
have endeavoured to learn something concerning the date 
of their origin by studying them en masse and in .wV/^ as 
in this manner they at least suggest probabilities, which 
isolated specimens, gathered from numerous and distant 
localities, would never do. During the past three years 
we- have gathered and carefully examined, as they were 
taken from the soil, over nine thousand stone implements, 
embracing fully nineteen twentieths of the forms described 
by Mr. John Evans in his ^‘Ancient Stone Implements of 
Great Britain,” and some twenty forms of weapons and 
household implements not mentioned in his work. 

The result of the examination of this enormous collection 
of specimens on the spot where they were found, has been 
to convince us that the ruder forms, usually of slaty rock 
and other minerals softer than dint, are older, as a rule, 
than the beautiful jasper specimens found immediately 
above them. No such conclusions could be arrived at 
from merely examining these same specimens in a cabinet, 
and if these ruder and more elaborate forms were inti¬ 
mately associated in the soil, it would be difficult to 
dissociate them ; but taking the history of the discovery 
of each specimen separately, we find that just in pro¬ 
portion as these relics are rude in manufacture and 
primitive in type, ihey are more deeply embedded in the 
soil. We have never met with a jasper (flint) arrow-head 
in or below an undisturbed stratum of sand or gravel, and 
we have but seldom met with a rude implement of the 
general character of. European drift implements on the 
surface of the ground; and when such specimens 
occur, there were generally some indications of unusually 
deep disturbance of the surface of the ground. Indeed, 
it U in fact just what it should be in theory, i.e., the older 
forms are found alone, and at considerable depths below 
the surface ; the newer and latest tvpes found only at the 
surface, exc^t when in graves, ana associated wim these 


a few specimens of the more archaic forms ; just as we 
now in our own time see, in some isolated localities, 
household implements still in use, that, as a nile, have 
been discarded for better forms for more than a century. 
We repeat, that the conclusions arrived at by us we claim 
to be warranted by the fact of their applying to the collec¬ 
tion of over nine thousand specimens gathered by us 
from a limited locality, and examined at the time of their 
discovery with special reference to the relationship the 
rude and elaborate forms bore to each other. 

The belief here expressed with reference to the rela¬ 
tionship of rude and elaborate relics is in accord with the 
division of the Stone Age into a Paleolithic and a Neo¬ 
lithic era ; inasmuch as no indication of a polish has been 
found on any of the rude relics gathered by us ; and 
polished celts and grooved axes with well-ground blades, 
or edges, occur only on the surface or in graves. It may 
be well to state here that by the phrase on the surface ” 
we mean on or in the soil that is now in cultivation. 
Relics that are upturned by the plough are considered as 
being ‘^on the surface,”—beneath the surface being the 
stratum underlying the cultivated soil, and so beyond the 
reach of the ploughshare. 

When and how the Atlantic coast of North America 
became peopled by the Red men cannot be determined 
by these same relics ; but that that event should have 
been comparatively recent, and that such rude relics as we 
now find deeply embedded in the earth, and the magnifi¬ 
cently wrought agate and jasper spears, and polished 
porphyry and hematic celts, should have been in use at 
the same time and by the same people, is simply incre¬ 
dible. We cannot now go into the full details of all the 
points of interest connected with our discoveries, but 
offer with confidence to students of American arclueology 
this fact, that the paleolithic relics arc immensely older 
than the elaborately worked surface-found forms. This 
fact, we believe, is a powerful support to the theory (if, 
indeed, it needs further demonstration) of the gradual 
development of man from the condition wc call savagery. 

Charles C. Abbott 

Prospect Hill, Trenton, N. J., U. S. A. 


NOTES 

The invitation addressed by the King of Siam to the Royal 
and tlie Astronomical Societies ought to be gratifying to scien¬ 
tific men in more ways than one ; it is one more evidence of the 
spread of a respect for science, and of an idea, however vague, of 
its high value. The letters amount, indeed, as the Times re¬ 
marks, to the offer of a large subsidy on the part of the King, 
and are no empty compliment. They indicate in the clearest 
manner the effect which the steady prosecution of inquiries by 
the most civilised is having in the less civilised countries; an 
effect of an important kind, which it wouM be difficult to arrive 
at in any other peaceful way. The following is the text of the 
King’s letter to the Astronomical Society:—“ The Royal Palace, 
Bangkok, Oct 9, 1874.—My dear sir, JT have much pleasure in 
informing you that I have received ll.e commands of his Majesty 
to request you to inform the Royal Astronomical i)ociety that if 
it will ai)point men of science to observe the total eclipse of 
April .next, his Majesty will.be hap])y to consider them as his pri- 
vate guests during their visit, and will take on himself th^ 
entertainment and provide them with transport for themselves and 
their instruments from Bangkok to the station selected by them 
and back again, and will erect such temporary buildings as are 
requited for them and their assistants. A communication to this 
effect will be made by his Excellency the Minister for Foreign 
Affairs to the Acting British ConsuUGenerol here; but as this 
will be slow in reaching the gentleman interested* his Majesty 
has commanded me to address this note to you to communicate 
it to the Society as soon as ppsiible. I shall be moat happy to 
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receive any communication from the Secretary of the Society 
named ; and if any gentlemen propose to avail themselves of his 
Majesty’s invitation, I should wish to receive particulars of the 
probable number of the party or parties, of the station or stations 
proposed, and the foundations required for instruments—a plan, 
in &ct, for each intended observatory, that I may submit them 
for his Majesty's orders. You may state that our topographer, 
Capt. Loftus, and other olhcers who, as surveyors, arc accus¬ 
tomed to precise observations, will be happy to assist if desired, 
nnd his Majesty will willingly release them from their other 
duties for this purpose. 'With the assurance of my high esteem, 
believe me, my dear sir, your most faithful friend, Bhasha- 
KARAWONGSE, H.S.M. Private Secretary.” 

The great solar eclipse of 1S68 was visible in Siam, as the 
1875 eclipse will be. The then reigning Siamese king had not 
invited any European astronomer; but the French Government 
sent an expedition, who located tliemselves in Malacca for the 
purpose of taking spectroscopic observations. The King of 
Siam, who professed to be an astronomer, came with a royal 
train and a large army to observe the sun and perhaps the sun- 
observers. The observations were very successful indeed; but 
the French astronomers had located themselves on marshy land 
and were almost all attacked by fever, of which they were cured 
only on their rebim to France. Such was not the case, however, 
with their royal guest, who was also attacked, and died a few 
months afterwards. 

A TELEGRAM, dated Ilong Kong, January 9, states that the 
Challenger has left that place in continuation of her cruise. 

We arc informed that a subscription list has been opened in 
Stockholm for the purpose of erecting a monument to Scbeele, 
whose discoveries gave such a powerful impulse to the advance* 
ment of chemical science in the eighteenth century. 

It is also reported that there is a prol^ability of a monument 
being erected in Brussels in honour of the late M. Adolphe 
Quetelet, the well-known Secretary of the Belgian Academy. 

A NEW section of the Glasgow Philosophical Society—Sec* 
tlon C, Physics (including Mechanics and Engineering)—^has 
been formed, withjas. R. Napier, F.R.S., as president. Prof. Sir 
Wm. Thomson, LL.D., F.K.S., and Prof. R. Grant, 

F.R.S., as vice-presidents, and Thos. Muir, M.A., F.R.S.E.| 
as secretary, and has already begun to do good work in the 
cause of original research. The success of this section, along 
with that of the recently organised Science Lectures Association, 
affords good evidence that in Glasgow, as elsewhere, there is a 
significant stirring among the dry bones from which we may 
hope for valuable results in the not distant future. 

The January number of Petermann’s Mittheilungen contains a 
letter from Dr. Nachtigal, who has done for the eastern countries 
of the Sahara and Soudan what Barth did for the central, telling 
of his return to Cairo after an absence of about six years. He 
was received by the Viceroy and the German inhabitants of Cairo 
with the greatest honour. As his health has been considerably 
impaired by the hardships he has had to undergo, he intended to 
stay some time in the genial climate of Egypt to recruit, not 
caring to plunge suddenly into the rigours of a northern climate. 
Dr. Petermann gives a brief risumi of the course of Dr. Nocli- 
tigal’s journeys. 

The scheme which was proposed about a year ago for the 
erection of an aquarium, to be built on the beach at Hastings, 
has been revived, and we are informed that a limited liability 
company, composed of local capitalists, has been started for the 
purpose of carrying out the project. The building will be 
erected a little to the east of the present pier, and one of the two 
dwignt to which premiuins were awarded last yearwill probaWf 
)|je adopted. 


From a previously undisturbed deposit on Funk Island, a 
guano-covered rock to the east of Newfoundland, several bones 
of the Great Auk [^Aka impcnnis\ have been recently brought to 
this country. They are not in a first-rate state of preservation, 
being considerably injured by exposure. 

The Marquis of Bute has recently purchased eight Canadian 
Beavers, seven of which have arrived safely in the Island of Bute, 
and have been placed in the enclosure constructed for the four 
which died some time ago on Drumreoch Moor. To increase 
the chance of their acclimatisation, the animals will be supplied 
with a certain amount of food for some time to come. 

From a report of a journey into the interior of Formosa 
made in the latter pari of the year 1873, 
portion of the country is almost everywhere cultivated with the 
greatest care: the principal crops are rice, sugar-cane, and sweet 
potatoes; and the minor crops, pea-nuts (Arachis kypogaa), 
indigo, and Areca palms. The mountain region, though very 
steep and rugged, was covered with thick tropical forest Tree- 
ferns, as well as other fern®, grew luxuriantly; and in places 
where there was a bit of level ground, Chinese had formed set¬ 
tlements around which they w'ere growing rice, and were clearing 
patches of the hill-sides for the cultivation of tea. Formosa is 
the island from whence we obtain our supplies of the camphor of 
commerce, but in the interior the trees which abound in the 
forests arc said to be left untouched, as the natives do not know 
how to make camphor. 

The cultivation of cocoa (Tkeohroma cacao) is being largely 
extended in Guayaquil. New plantations have been found, and 
new trees planted on the old estates, so that the average yield 
will be greatly increased. The crop of 1873 was the largest yield 
known for many years. Another of the chief products of Guay¬ 
aquil is indiarubber, or caoutchouc, the yield of which^has very 
much decreased of late, owing to the custom of destroying the 
trees to collect the gum, so that it has become necessary to go 
I further into the forests in search of the trees, which, together 
! with the increased difficulty of transport, has added much to its 
I first cost. 

One of the large Blue Gum Trees (Eucalyptus globulus) in the 
Temperate house at Kew is now showing bunches of fruit. These 
fruits are from three-quarters to an inch in diameter, and are 
peculiar on account ot their liard woody nature, being nearly 
enclosed by the ligneous calyx, and opening at the apex by valves 
corresponding in number with the cells. 

AMON(;s'r economic plants of interest at present flowering at 
Kew, the Tea-plant and the Star Anise claim notice. A fine 
bunch of the Black Tea {Then ckiuensis)^ var. JSohea^ cannot fail 
to attract attention in the Temperate house at this season, where 
flowers in general are scarce. Though the genus Thea is .so 
closely allied to that of Camellia^ its flowers are comparatively 
inconspicuous when compared with those of the well-known C. 
japonica. The large yellow anther^ however, redeem it from 
insignificance. The Star Anise {Illidum anisatum)^ which find 
a home in the Economic house, is a native of South-west China, 
growing to a height of about fifteen feet. The common name of 
Star Anise is derived from the stellate form of the fruit when 
ripe, and its odour somewhat resembling that of aniseed. Large 
quantities of these fruits, with the seeds in them, are exported 
from China to Europe and Indio, On the Continent they are 
largely used to flavour spirits, but with us their chief use is /or 
expressing an essential oil, which is frequently sold for real oil 
of aniseed. 

The diflerences between the organisation of the French 
Academy of Sciences and the Royal Society are striking. Any¬ 
one wishing to become a French Academician is obliged to visl- 
each of the electors and to ask personally for their sufTrages, 
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The number of French Academicians is strictly limited, and no 
new member is appointed except to fill a vacancy. There is a 
special section open to members who‘may have no sufficient 
scientific qualifications; they are called AcadimkUns litres, and 
belong to no special section, but cannot vote in the election of 
members, and are not paid. 

Experiment^ have been tried on some French railways 
for warming passenger cars by a stove, which is placed outside. 
It is said a single stove is sufficient for a whole car, and the 
expense is very small indeed, twenty-six pounds of coal keeping 
up the fire for about 200 miles. The warmed air circulates 
inside the car. 

. Attention has been drawn in France by the news of the burn¬ 
ing of the Cospatrick to the proper means for extinguishing fire on 
board ships. M« de Parville advocates in the D 6 bats the obliga¬ 
tory use of signal-thermometers in the hold; each elevation of 
temperature being notified by the ringing of an electric bell. 
Others advocate the use .of extinguishers. These are large 
bottles full of compressed carbonic acid, which may be of im¬ 
mense use in limited spaces, perhaps more valuable than water. 

We notice to-day the sailing of the 7 'imaru^ from Glasgow, 
with a consignment of salmon eggs for Otago, New Zealand. 
The ship Tintcrn Abbey has also iccently sailed for New Zealand, 
having onboard no less than 1,130 living birds, viz., black¬ 
birds ( 7 Urdus fnerula\ thrushes {Turdur mmicus)^ starlings 
{Siurnus vuf^aris)^ redpoles (Lhw/a rufe 5 cens\ of each 100; 
^ (Accentor modularis)^ 150; \mxieis(Linoiacanfta- 

f bina), 140; goldfinches (Fringilla carduelis\ 160; }ellow- 
i hammers (Emberiza citrhu/ia)^ 170; and, lastly, ])artridges 
^ (Perdix cimrea), lio. When the birds arrive in New Zea- 
land they will be let fly UTidcr proper authority. There is, 

» we understand, a heavy penalty enforced against shooting at 
.. or injuring these birds in New Zealand, and it is hoped that they 
f will do well at the Antipodes. The New Zealand farmers can- 
f not get on without them, for they keep down the insects that 
■ ravage the qrops. The Acclimatisation Society of Canterbury, 
New Zealand, we understand, have begun and are now perse¬ 
vering in this good public work. 

The weather has been extraordinarily warm and genial in 
Paris, as in London, and in the whole of France, for some days, 
but almost all the rivers have been sw^ollen to a dangerous height 
owing to the rapid melting of immense quantities of snow. 
Disasters have ^en experienced along the banks of many 
streams, principally the Rhone. At Lyons the disasters were 
increased by a stockade or barrage erected suddenly across the 
stream. All the ice collected and produced an immense iceberg 
at a point called He Barbe. It was feared for a while that this 
stupendous mass of ice would force its way above the stockade 
and destroy everything below, and great efforts were made unsuc* 
cessfully to get rid of it But the continuance of the genial tem¬ 
perature has gradually destroyed the obstruction. Never was 
the theory of regelation, as propounded by Tyndall, submitted 
to the test of a larger experiment 

Messrs. H. S. King and Co. have in the press, and nearly 
ready for publication, the following works relating to science:— 
** Mankind: a Scientific Study of the Races and Distribution of 
Man,'’ considered in their bodily variations, languages, occu¬ 
pations, and religions, by Dr. Pesdiel.—-Translations of two 
new works by Prof. Ernst Haeckel: viz., ’^The History of 
Creation,” edited by £. Ray Lankester, M.A. This book 
will be illustrated by coloured plates and genealogical trees of 
the various groups of both plants and animals.—The 
History of the Evolution of Man,” translated by A. Van 
Rhyn and L. Elsberg, M.D., with various notes and other 
additions sanctioned bv Dr. Hfleekel. Ako the followino' new 


volumes of their International Scientific Series:—Fungi;” 
Iheir nature, influences, uses, &c., by M. Cook, M.A., LL.D., 
edited by the Rev. M. J. Berkeley, M.A., F.L.S. “The 
Chemical Kflects of I.ight and Photography in their application 
to Art, Science, and Industry,” by Die. Hermann Vogel, of 
Berlin; and a treatise on Optics,” by Prof. Lommel, of the 
University of Erlangen. These three books will be profusely 
illustrated. 

Messrs. Smith, Elder, and Co. will publish, in a few days, 
a work called The Cremation of the Dead,” by Mr. William 
Eassie, C.E., who is well known for his work in sanitary 
matters. 

The cultivation of oysters has been attempted by the United 
States Commission of Fisheries in the Great Salt Lake of Utah, 
where numbers of tl:cse bivalves from California have been 
placed with the view of testing the possibility of their thriving 
there. Some beds were choked by mud brought doun some 
small streams, but in other parts the oysters promise to succeed. 
Shad have also been placed in the lake and have been seen in 
good health, and a lot of salmon fry from the Sacramento, arti¬ 
ficially hatched out, have been placed in the Jordan and other 
rivers running into the Great Salt Lake. So far, in the fresh 
waters, they have done well, and at ten months old were from 
four to six inches long. It remains to be seen whether they will 
thrive as well in the salt waters of the lake as in the sea itself. 
The experiment is a most interesting one, and opens up some 
curious questions in the natural history of the salmon and the 
other fish under experiment. 

The Council of the Society of Arts have passed a resolution 
lo the effect that it is desirable that the Cantor Lectures pro¬ 
gramme be from time to time, as far as may be found practicable, 
arranged to further the scheme of the Society’s Technological 
Examinations, and that steps be taken for getting such lectures 
published in a special form as guide-books. 

The third number has been sent us of the Journal of the 
Society for the Promotion of Scientific Industry, whose head¬ 
quarters is at Manchester. The yournaly which is of consider¬ 
able size,"contains reports of the meetings of the^Society, at which 
a number of good practical papers have been read. One of the 
most scientifically important of these is on “ The Chemistry of 
Calico Printing and Dyeing,” by Mr. Charles Dreyfus. 

We have received from the author, M. E. Mailly, a very 
interesting ” Essai sur la Vie et les Ouvrages de M. L. A.J. 
Quetelct,” poet, littSrateury geometer, physicist, astronomer, 
and statistician, doubtless one of the most remarkable men 
Belgium has produced. As we ' gave some account of M. 
Quetelet’s life and work shortly after his death, we need not 
further notice M. Mailly’s book, which we recommend to all who 
desire to know further about this notable man. The publisher 
is Hayez, of Brussels. 

We are glad to see that Mr. J. E. Taylor’s lectures in Ipswich 
on “Plants, their Structure, and their Uses,” have been so suc¬ 
cessful that it has been fotmd necessary to engage a larger hall 
than that in which the course was begun. 

The Bulletin of the Minnesota Academy of Natural Sciences 
for 1S74 contains a report on the birds and a list of the .mammals 
of Minnesota. There are also geological notes from early ex¬ 
plorers in the Minnesota Valley, arranged by Mr. N. IJ, 
Winchell. 

The Safe Use of Steam, contoiningj^Rules for the Guidance 
of unprofessional Steam Users,” by an Engineer, seems a bopk 
likely to be of practical use to many persons. It is puUishtd by 
T^ockwood and Co. 
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Mr. L. Schwendlrr sends tts two papers by him: **On 
Earth Currents,” reprinted from the Proceedings of the Asiatic 
Society of Bengal; and “ On the General Theory of Duplex 
Telegraphy,” from the Journal of the same Society. 

I 

“ Notes on a Till or Boulder Clay with Broken Shells, in the 
lower valley of the River Endrick, near Loch Lomond, and its 
relation to certain other Glacial Deposits,” is the title of a paper 
by Mr. R. L. Jack, F.G.S., reprinted from the Transactions of 
the Geological Society of Glasgow. 

Under the title of “Report of the Government Botanist for 
the year ending June 30, 1874,” Baron von Mueller, of Mel¬ 
bourne, has given a rhnm^ of the scientific work of the year, 
carried on by him or under his immediate supervision. In the 
first place, Baron Mueller refers to tJie issue during the year of the 
sixth volume of the “ Flora Australiensis,” in the production of 
which he is associated with Mr. Bentham ; towards the composi¬ 
tion of the seventh volume he mentions that it will include the 
Grasses, numbering about 250 species, the Rushes, Sedges, 
Restiacese numbering alone about 70 species, the Naiadca;i 
Palmacea, &c. With regard to the number of species, howeveri 
these may be considerably modified before publication. In re¬ 
ference to a botanical appendix which Baron Mueller made to 
the works of Mr. F. A. Campbell, of Geelong, on the New 
Hebrides and the Loyalty Islands, which appendix was drawn 
up from collections made by the author during a visit to these 
islands, be says: ” By such means wc have obtained the first 
connected records of the insular vegetation of those spots of the 
globe after the lapse of more than century since their dis¬ 
covery. Such opportunities for research should also be seized 
on by other travellers, and especially by educated settlers re¬ 
siding on these islands, as thereby will be gained not merely an 
advancement for ph}rtographic science, but also a closer acquain¬ 
tance with the natural productions of any of the Pacific insular 
lands, to the advantage also of Australian, industries and com¬ 
merce.” With regard to the Palaeontology of Victoria, Baron 
Mueller describes the vegetation of the Pliocene period as re¬ 
markable for its densely umbrageous trees of almost tropical 
types, which, as very recently ascertained, spread over very 
extensive areas, where in the present nothing of the past 
physiognomic grandeur of the vegetation is left. The elucida¬ 
tion of new economic plants and the tests as to their value in 
the world of commerce has long been one of Baron Mueller^s 
special points . his pen has produced many pamphlets on these 
and kindred subjects, and from his laboratory have issued many 
actual results of his researches in this direction. The large col¬ 
lection of chemical products from the various species of Euca¬ 
lyptus, Melaleuca, Acacia, &c., together with other vegetable 
pioducls*of Victoria, will be remembered by many as forming 
one of the principal features of the] Australian Court of the 
Ixmdcm International Exhibition of 1873. This collection, 
which included oils, tars, acetic acids, and alcohoFfrom species 
of Eucalyptus, Melaleuca, Casuarina, See., as well as fibres, 
papers, and starches, were, at the close of the Exhibition, pre¬ 
sented to the Kew Museum, where they are now exhibited. In 
regard to what Baron Mueller |terms}”field service^” he says 
he was engaged for .seven .^ys in December 1873 in in¬ 
vestigating the plants in the forest regions of the Upper Varra 
and the southern branches of the Goulburn River. Measure¬ 
ments were also taken at this [time of the heights of some lofty 
trees of .Eucaly/tus amygdalino, the highest of which; gave 
Apo it* To some trees which appeared Ito be higher access could 
not be obtained in the short time allowed and theimeans at com¬ 
mand, as the dense jungle would have to be cleared for a base 
A magmficent epedet of FeMtun (ff. diott\ «UiCOT«red in 
west Gippsland by Baron Modler in 1S60, “was now,” h* 
sn]^-.‘*8soertainecl to hate a wide range thiou^ the ftmnts 


towards the Yarra and Goulburn sources, where among grasses 
it forms a most stately object, the height of 12 ft. being not un¬ 
usual, while occasionally this superb grass, in the fern-tree 
gullies or rivulets, attains, in rich soil, to 17 ft. The result of 
this journey,” Baron Mueller says, “was the discovery of many 
plants new to Victoria and a few new to science. So far as the 
country itself is concerned, the Alps are easily accessible for 
horses from the eastern side, as the slopes are more gradual. The 
summits can be traversed for many miles with little or no im¬ 
pediment; being at an elevation of from 6,000 to 7,000 fc., 
they are above the region of trees and shrubs, and are conse¬ 
quently open in all directions.” 

We have received the indexes to vol, vii. of “ Patents and 
Patentees,” 1872, for the colony of Victoria. The volume con¬ 
tains three separate indexes : “ Subject Matter,” “ Alphabetical 
Index of Names,” Chronological and Descriptive,” and seven¬ 
teen sheets of illustrations. The work gives in a compact form 
a good idea of the activity of inventors in the colony. 

The additions to the Zoological Society’s Gardens during 
the past week include a Black-handed Spider Monkey teles 
melanochir) from Central America, presented by Mr. II. Camp¬ 
bell; a Macaque Monkey (Macacus cynomolgns) from India, 
presented by Mr. C. Lucas; a Ring-nccked Parrakeet [Palceornis 
torquata), from India, presented by Miss Attwootl; a Yellow- 
bellied Parrakeet (PlatycercusJlaviventns) from Tasmania ; and 
a Little Grebe {Pchikcps minor), British, purchased. 


SCIENTIFIC SERIALS 

The Quarterly Journal 0/ Microscopical Science for this 
month contains several articles and notices of interest, the 
most important of which are : “ Observations on the Anatomy 
of Tecnia medwcanellata^^ by Mr, F, IL Welch, in which 
the author describes the detailed structure of that species, 
which, as he remarks, is considerably more common than 
tiie better known 7 *. solium. Two plates accompany the 
description; very instructive sections through the segments 
in dlfrerent directions occupying one of them.—Mr. C. H. 
Golding Bird describes the method to be employed in 
imbedding in elder-pith for cutting sections, a method more 
simple and frequently ns advantageous as imbedding in wax, the 
moistened pith adapting itself to the inequalities and supporting 
the substance to be cut, in a most convenient manner, without 
che necessity for a tripod, spirit-lamp, kc., required when wax 
is used.—Mr. W. Archer has a paper “On Apothecia occurring 
in some Scytonematous and Sirosiphonaceous Algm, in addition 
to those previously known,” in which the transfer % Bomet of 
Ephebe pubescens to the lichens su^ested observations as to 
whether other species, Stigoncfua and allied geneia, would not 
require similar relegation on account of the discovery of apothecia 
and spermogonia in them. The (question as to the nature of 
these Gonuus-foming Algee types is discussed.—Mr. “Rzy Lan- 
kester makes “ Observations on the Development of the Cepha¬ 
lopoda,” in which he continues his elaborate investigations on 
the development of the Mollusca. The points on which most 
stress is laid in the present paper are the tonnation of the blasto¬ 
derm and the nature of the “ autoplasts; ” the development of 
the pen-sac, and of the alimentary canal, and especially of the 
eye, whose radical similarity in the di- and tetra-branchiate Cepha- 
lop^is proved, at the same time that its great difference trom 
the vertebrate organ is rendered equally apparent.—^Mr. H, C. 
Sort^ has afpaper “On the Chromatological Relations of 
Spongilla fluviamis^^ which is shown to contain much the same 
colouring matter, soluble in carbon-disulphide, as the highest 
plants, mough in different proportions.-—The last paper, reprinted 
from ibh journal, is Prof. Huxley’s “ Classification of the Animal 
Kingdom,” read before the Linnean Society in December last. 
—A review is given of Strieker’s “Manual of Histology,” as 
well as an excellent diort life, by Dr. Payne, of Dr. Lankester, 
one of the founders of the journal 

Astrommische Nachrichten, No. 2,016.—^In this number fa a 
list of some thirty stars, of tvpes iii. and iv., discovered by 
D’Anest. Notes on eoloiir ana bands in the spectrum of eaeb 
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ax« added.—Oppolzer gires the^elcments of Winnecke^s comet 
(Comet III. 1819), and an ephemcrls for every day, from Jam. l 
to March i, 1875. The eclipse of the sun of October last was 
observed by H. Bruns and others at Dorpat; four telescopes 
were used, of 162, 97, S3, and 77 millimetres aperture respec¬ 
tively. It appears that the first contact was observed to take 
place earlier with the larger instruments than with the smaller; 
there is a difference of 44 seconds in time in the case of tlie 162 
and 53 millimetre glasses. H. Bruns also contributes some 
remarks on the finding of the altitude of falling stars.—Dr. J. 
Iloletschek gives elements and an ephemeris for the planet 
Peitho (118) for the month of Dec.; and Ormond Stone adds a 
remark ^on certain equations in the determination of a comet’s 
distance' from the earth.—No. 2,017.—Dr. O, Lohse writes to 
the editor an account of the method of photographing the sun. 
lie apparently uses collodion, containing chloride of silver, or 
paperi instead of the ordinary sensitive plate. lie remarks that 
the process has the advantage of requiring no chemical prepara¬ 
tion for each photograph, and he says the spots are sharply 
defined.—Prof. Bredichin sends his positions and observations of 
22 of the minor planets, the comets of Winncckc, Borrelly, and 
Coggia; and Feamley gives a list of 58 stars with their ascertained 
portions for comiJarison with Coggia's comet,-'Leopold Schulhof 
gives elements and an ephemeris for the month of Dec. of I*lanet 
(139),—Victor Fuss gives the times of contact of four observers 
of the solar eclipse of October last. 

The BuUetin de la SociHc dWrdmaiaiion de Paris for Sep¬ 
tember opens with a curious instance, related by M. Duwarnet, 
of a cross between the red and common grey partridge ; the 
5;, practical use of which, however, is not apparent, though it is a 
curious example of a cross between two species of birds hitherto 
fexegarded as irreconcilable.—M. La Perre de Koo contributes 
mn article on Military Pigeons, w’hich details the uses to which 
pigeons may be put for military purposes. Russia, Italy, Aus- 
iWria, and Germany have already created establishments for the 
:^reeding and training of pigeons with this object.—M. T. Bcch 
.pleads the cause of the small birds in France, most of which, as 
’^^on as the legal shooting season commences, arc killed in large 
'lumbers by sportsmen who cannot find better game. He recom- 
}^ends the absolute prohibition of the slaughter of insectivorous 
Smrds.“-'The acclimatisation of S])onges is the latest idea of one 
the members of the society, who suggests that the celebrated 
miSyriau sponges might be cultivated in the South of h ranee.— 
iThe Notes irqni America include observations on the Afexican 
;Agavc, the introduction of mahogany'iuto India, and the tea- 
jproducticjns of that country. 

^ Der Zoolo^ischc Gartm,—in the November number Dr. von 
Olfers discusses the food of the Stork (Cicotiia alha\ and its con¬ 
sequent value to the farmer. He finds the principal items of its 
bill of fare to consist of frogs, moles, grasshoppers, and the 
larger carabine beetles.—Dr. 13 omer reviews the twelve species 
■ of Deer now represented in the Hamburg Zoological Gardens ; 
a Stag {jCetvus ehiphus\ aged only two years, has already antlers 
I with twelve points.—H. Thienemann remarks on the habits 
' of the Little Bustard (Otis Utrix), which has recently established 
! itself as a breeding species in Thuringia, as has also the Fieldfare 
(Turdus Among the remaining articles are notes on 

I Ploius leimillantii^ by H. Mamo; and on Tropidonotus tessdlatusy 
I by H. Geisenheyner. 


5 SOCIETIES AND ACADEMIES 

i London 

Geological Society, Dec. 16.—Mr, John Evans, F.R.S., 

[ president, in the chair.—^The following communications were 
• read Descriptions of the GraptoUtes of the Arenig and 
Uiandeilo Rocks of St. David’s, by Messrs. John Ho]|pkinson and 
Charles Lapworth. Commencing with a brief historical account 
of the discovery of graptolites in the neighbourhood of St, David’s, 
from their first discovery in the Llandeilo series in 1841 by Sir 
Henry De la Beche and Prof. Ramsay, the authors proceeded to 
explain their views on the classification of the graptolites (Grapto- 
UtUnay Bronn), which they place under the order Ilydroida, 
dividing them into two groups: Rhabdopkora (AUman), com¬ 
prising the true siculate or virgulate graptolites, which th^ con- 
uder to have been free organisms; and Cladophara (Hopkinson), 
comprising the dendroid graptolites and their allies, which were 
idmosl; certainly fixed, and are most nearly allied to the recent 
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Thecaphora^ The distribution of the genera and species in the 
Arenig and Llandeilo rocks of St David's was then treated of, 
and the different assemblages of species in each of their sub- 
divisions were compared with those of other areas. The Arenig 
rocks are seen to contain a number of species which ally them 
more closely to the Quebec group of Canada than to any other 
series of rocks, all their sub-divisions containing Quebec species, 
while the Skiddaw slates, which before the discovery of grapto¬ 
lites in the Lower Arenig rocks of Ramsey Island in 1872 were 
considered to be our oldest graptolite-bearing rocks, can only be 
correlated with the Middle and Upper Arenig of St. David’s, 
The graptolites of the Arenig rocks of Shrop^ire and of more 
distant localities were also compared with those of St. David’s. 
In the l>landeilo series of this district the Cladophora have now 
for the first time been found, a few species, with several species 
of Rhabdopkora^ occurring at Abereiddy Bay in the Lower 
Llandeilo, whicli alone has been carefully worked, there being 
much more to be done in the Middle and Upper Llandeilo, 
from which very few species of graptolites have as yet been 
obtained. Some of the recently introduced terms, and altered 
or more definite terminology, employed in the descriptions of the 
specif were then explained ; and the paper concluded with 
descriptions of all the species of graptolites collected in the 
Arenig and Llandeilo rocks of St. David’s within the last few 
yeais of which sufficiently perfect specimens have been obtained, 
doubtful species being referred to in an appendix. Forty-two 
species were described, belonging to the following genera :— 
JJtdymograptus^ Tdragraptus^ Clemagrapius (gcn.nov.),Z>/c(r4’<7- 
grtfptus, C/imacoip'apttts, Diplograptus, Phyllograptus, Glosso* 
graptus^ and Trigonograptus (Rhabdophora) ; Ptilo^raptus, 
Dendograpius^ Callograptus^ and Dictyograptus (Cladophora). 
(2) i)n the age and correlations of the plant-bearing series of 
India, and the former existence of an Indo-occanic continent, by 
Mr. li. h\ Blaiiford. In this paper the author showed that the 
plant-bearing scries of India ranges from early Permian to the 
latest Jurassic times, indieating that, with few and local excep¬ 
tions, land and freshwater conditions had prevailed uninterrup¬ 
tedly over its area during this long lapse of time, and perhaps 
even from an earlier period. In the early Permian there is 
evidence in the shape of boulder-beds and breccias underlying 
the lowest beds of the I'alchir group of a prevalence of cold 
climate down to low latitudes in India, and, as the observations 
of geologists in South Africa and Australia would seem to show, 
ill both hemispheres simultaneously. W ith the decrease of cold 
the author believed the flora and'reptilian fauna of Permian 
times were diffused to Africa, India, and perhaps Australia; 
or the flora may have existed somewhat earlier in Australia, and 
have been difl'used thence. I'he evidence, he thought, showed 
that during the Permian epoch, India, South Africa, and Aus¬ 
tralia were connected by an Indo-oceanic continent, and that the 
first two remained so connected, with at the utmost some short 
intervals, up to the end of the Miocene period. During the 
latter part of the time this continent was also connected with 
Mayalaua. The position of the connecting land was said to be 
indicated by the range of coral reefs and banks that now exists 
between the Arabian Sea and West Africa. Up to the end of 
tlie Nummulitic epoch, except perhaps for short periods, no 
direct connection existed between India and Western Asia. 

Zoological Society, Jan. 5.—Dr. E. Hamilton, vice-pre¬ 
sident, in the chair.—A letter was read from Dr. George Bennett, 
of Sydney, giving an account of an Indian beetle (Ckrysochroa 
ocdlata), which liad been captured alive in the Bay of Bengal, 
273 miles from the nearest land, by Capt. Payne, of the barque 
William Mansoon,--R letter was read from Mr. Anderson, of 
Futteyghur, East Indies, giving an account of the eggs and 
young of the Gavial (Gavialis gangetiens), —The Secretary read a 
letter addressed to him by the Marquis of Normanby, Governor 
of Queensland, announcing that he had forwarded by the ship 
Ramsayj under the care of Capt. Carter, a fine specimen of the 
Australian Cassowary (Casnarius anstralis)^ as a pressnt for the 
Society’s collection.—A communication was read from Mr. A. G, 
Butler, giving descriptions of thirty-three new species <ASphingidcs 
in the collection of the Britisli Museum.—A communication was 
read from Mr. Andrew Anderson, of Futteyghur, giving correc¬ 
tions of and additions to a previous by him on the 

Raptorial Birds of North-western India (P.Z.S., 1S72, pa^fiiq). 
—A communication was read from Mr. E. L.Layard, H.B.M. 
Consul for Fiji and Tonga, containing ornithological notes made 
in the Fijis, together with descriptions of some supposed new 
species of birds. 
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Royal Microscopical Society,^ Jan. 6.—Chaa Brooke, 
F.R.S., president, in the chair.—Dr.Ordread a paper on the natu¬ 
ral history of the common urates, in which he described the results 
of a number of experiments with urates of soda and ammonia, 
carri^ on with a vie;w' to ascertain what was the meaning of the 
different forms in which they appeared in the animal system. 
Tire various forms assumed by these salts in colloid media, and 
under the action of acids or chlorides, were described at some 
length, and the subject was further illustrated by drawings and 
preparations exhibited in the room.—A paper by Dr. Figott, on 
the invisibility of minute refractory bodies in consequence of 
excessive aperture, was read by the Secretary.—Some beautiful 
sections of a foraminifer {AlveoUna\ both transverse and longi¬ 
tudinal, mounted by M oiler, were exhibited by the Assistant 
Secrcta.y. 

Royal Geographical Society, Jan. 12.—Sir Rutherford 
Alcocic, vice-president, in the chair.—A letter was read from 
Lieutenant-Colonel C. C. lx»ng, a staff officer in the Egyptian 
service, giving the Society an account of his recent journey to 
King Mtesa, on the shores of l^e Victoria Nyanza. According 
to Col. Long^s account, he left Gondokoro on the 24lh of April 
last, charged by Col. Gordon with a friendly mission to the 
powerful King of Uganda (King Mtesa), and accompanied by 
two Egyptian soldiers and two servants. The journey occupied 
fifty-eight days, at the end of which the party wm rewaided by 
the sight of the richly-cultivated centr^ district of Uganda, 
appeanng like a great forest of bananas. King Mtesa received 
the envoy with great friendliness, and ordered thirty of his sub¬ 
jects to be decapitated in honour of the visit. Permission was 
given Col. Long to descend ** Murchison Cieek ” and view Lake 
Victoria. The journey from Mtesa’s residence occupied three 
hours, and the party embarked on canoes made of the bark of 
trees, sewn together. Col. Long sounded the waters of the 
lake, and found a depth of from 25 to 35 feet. In dear weather 
the opposite shore was visible, appearing ** to an unnautical eye ** 
from twelve to fifteen miles distant; be did not think he could 
possibly be greatly deceived in this estimate. After much nego¬ 
tiation and, opposition, he obtained permission to return to 
Egyptian territory by water, and on the way, in lat i‘3o, dis¬ 
covered a second lake, or large basin, at least twenty to twenty- 
five miles wide. He fo\md the Upper Nile from Rmon Falls to 
Karuma Falls a fine navigable stream large enough for the Great 
Eastern, He finally reported from Gondokoro (October 20) 
that CoL Gordon would soon have a steamer on Albert Nyanza, 
and intended also to move one to the Upper Nile above Karuma. 
—A paper was then read On a Joum^ along the East Coast 
of Africa, from Dar-es-Salam to Kilwa, in December 1873, by 
Capt F. Elton,*' the chief point of which was that the Rufigi 
River was found above the head of the delta to have an average 
depth of only four to five feet.—Major Erskine (late Colonial 
Secretary of Natal) then read a paper on his son’s (Mr. St. Vincent 
Erskine) recent mission to the powerful Kaffir chief Umsiia, 
whose territory stretches along the richly-wooded and fertile 
interior country between the Limpopo and the Zambezi. 
Umsila’s head-quarters are near the ruins of Zimbaye^ where the 
German traveller, Carl Mauch, discovered sculptured stones, 
supposed by some to be of great antiquity. Major Erskine 
stated that his son had just returned from a second visit to Umsiia 
and Sofala. 

Paris 


Academy of Sciences, Jan. 4.—M. Fx^my in the chair.^ 
The following papers were read :—Note on magnetism dj^opos 
of a recent communication by M. Lallemand, by M. Th. du 
MonceL—Memoir on the resistance of protozoids to the differ¬ 
ent dressing materials employed in surgery, by M. Demarquay. 
—On the decomposition and preservation of wood, M. Max. 
Faulet—On the germination of the ’’ Chevallier” barley, bjr M. 
A. Leclerc.—Coii^uDications relating to Phylloxera were received 
from MM. L. Koesler, G. Beaume, r. Jolly, and others.—^The 
Frendi Minister in China forward^ a des^tch firom M. Fleu- 
riw, dating from Shanghai^Dec and announcii^ the success¬ 
ful result of the Transit of Venus tdwmrvations.-—The following 
various observing stations were also read From 
MM. Ch. Andr^ and A. Angot, at Noumea, dated Oct. 8; 
from M, J. Janssen, at Nagasaki, dated Nov. 4; from M. 

* Sa^n, (kted Nov. aa; and from M. P. Tacchi^ 

at Muddapur (Bengal), dated Dec. 10. This last communi- 
^tKm makes known that the spectroscopic observations of the 
.Transit were satisfactory, and tend to show that the diameter 


of the sun is smaller when seen in the spectroscope than when 
observed by the other method.—On the calculus of geodesic 
co-ordinates, by M, Ch. Trepied.—On the expression of work 
relative to an elementary transformation, by M. J. Moutier.— 
Analogies between the disengagement of gases from their super¬ 
saturated solutions and the decomposition of certain exolosive 
bodies, by M. D. Gemez.—On the atomic structure of the molecules 
of benzeneand terebene, by M. G. Hinrichs.—On the titanic ethers 
by M. £. Demarca^. (^ne molecule of titanic chloride is mixed 
in small portions with four molecules of absolute alcohol, and the 
mixture heated to So^-ioo** invacm^ when hydrocliloric acid and 
the excess of alcohol are removed and a crystalline mass obtained 
which has the composition of the chlorhydrate of monochlor- 
hydrine, Ti{OC|HB)^Cl,HCl. This body forms white c^stals, 
melting at 105-110®, >nd decomposable by water. Sodium 
ethylate dissolved in excess of alcohol is added to an alcoholic 
solution of the chlorhydrate, when sodium chloride is precipitated, 
and the alcoholic somtion yields on evaporation white crystal¬ 
line needles of the ether TKOCf^Hj)*.—On the pyruvic ureides : 
Condensed ureides ; by M. E. Grimaux. The author now con¬ 
siders dipyruvic triureide, C9Hi2N<,05; tetrapyruvic triureide, 
^16^14^6^8 ; and dipyruvic tetraureide, Ci3li2({Ng07.—On the 
shooting stars of November 13 and December 10, 1874, by M. 
Gruey.—Aerial corpuscles and saline matters contained m snow, 
by M. G. Tissandier,—Researches on the gastric juice, by M. 
Rabuteau. The author s experiments confirm the results obtained 
by Braconnot, Prout, Lassaiijne, and Schmidt—that the acidity 
of the juice is due to hydrochloric and not to lactic acid.—On 
the nature of syphilitic affections, an<l on mercurial treatment, 
by M. J. Hermann. 


BOOKS AND PAMPHLETS RECEIVED 


British. —The Microscope and its Revelations: Wni. B. Carpenter, M.B., 
LL.D (J. and A. Churchill;.—The Apparent Absence of Air and Water from 
the Moon: Francis Rapier (Philosophical Society of Glasgow).—Some 
Reasons for doubting the Alleged Transit of Venus (Hodder and Stoughton). 
—Report of the Kew Comiiiittee, for year ending f)ct 31, 1874.—Remarks on 
the Great Logarithmetic and Tiigonometneal Tables computed in the Buieau 
du Cadastre under the direction ot M. Prony: Edward Sang.—A Short His¬ 
tory of the English People: Rev. J. K. Green, M.A. (Macmillan and Co )— 
The Amazon and Madeira Rivers: Franz Keller (Chapman and Hall).— 
Chemical and Geological Essays: T. Scerry Hunt, LL.U. (Trilbner).—The 
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London 


THURSDAY, January 14. 

Royal SocxbtVi at 8.3a.—On a Class of Identical Relations in the Theory 
of Elliptic Functions: J. W. L. Glaisher.—On some Remarkable Changes 
moduced in Irdn and Steel by the action of Hydrogen and Acids: W. J. 
Johnson* • 

SociBTY OF Amtiquaribs, Bt 8.ja—Monumental Brasses of the County of 
Bedford: A. W. Franks, F.R.S. 

Royal Institution, at 3.—Physical Geography: Prof. P. M. Duncan. 

London Matiibmatical Socibty, at 8.— 7 ’he Solution of Linear DifTcren- 
tial Equations in Series: J. Hammond.—On the Potential of the flllipso 
and the Circle, and Determination of the Attraction of an Ellipsoidal 
Shell on an Exterior Point: Prof. Cayley, F.R.S.—Construction of a Slide 
Scale: Miyor J. R. Campbell.—On the Representation of any Unicursal 
Curve and its Nodes in terms of the Parametric Cueffeients and on 
Roberts’ and Hart’s cases of Unicursal j-Bar Motion: J. J. Sylvester, 
F.R.S. 

London Institution, at 7.—Early Inhabitants of England; Prof. Rolles- 
’ Gkksham Lbcturbs, at 7.—The Sense of Smell: Dr, E. S. Thompson. 


FRIDAY, January 15. 

Royal Institution, at 9,—Acoustical Problems: Prof Tyndalf F.R.S. 
Mhdical Microscopical Society, at 8.—Annual General Meeting. 
Gresham Lectures, at 7.—On Catching Cold: Dr. E. S. Thompson. 

SATURDAY, January 36. 

Royal Institution, at 3.— Mozart: Mr. Dannreuther. 

Physical Society, at 3, 


SUNDAY, January 17. 

Sunday Lrcturb Society, at 4.— John Stuart Mill and his Critics: Miss 
Fenwick Miller. 


MONDAY^ January 18, 

Socibty of Arts, at 8.— Cantor Lecture: Alcohol, its Action and Use ■ 
Dr. B. W. Richardson, F.R.S. 

London Institution, at 5.—Life-History of Plants and Animals: Prol. 
Armstrong. 

Victoria Institute, at 8.— On some Remarks on Teleology and Morality 
by Prof. Huxley; Rev. G. Henslow. 

TUESDAY, January 19. 

Zoological Society, at 8.3o.~-Descrlptionsof twelve New Species of Shells 
from the Collection of Mr. C. Coxen, of Brisbane, Queensland: John 
Brazier, C.M.Z.S.—Descriptions of four New Species of Proiogonius: 
A. G, Butler.—Descriptions of .some New Species of South American 
Birds : Messrs. P. L. Sclater and O. Salvin. 

Royal Institution, at 3.—Pedigree of the Animal Kingdom: E, Ray 
l.ankestcr. 

Statistical Society, at 7.45. 

WEDNESDAY, January aa 

Meteorological Society, at 7.—Annual General Meeting. 

Society of Arts, at 8. 

THURSDAY, January at. 

Linnban Society, at 8.—On the Patholo/^ of Oak-Galls. &c.: Dr. Hollis. 
—On the Nature of several Atolls in the South Pacific : Rev. T. Powell— 
Papers on the Botany and Entomology of the Chailenger, 

Royal Institution, at 3.—Physical Geography: Prof. P. M. Duncan. 

London Institution, at 7.—Eatly Inhabitants of England: Prof Rolles- 
ton, F.R.S. 

Torquay 

MONDAY, January 18. 

Natural History Society, at 12, noon.—The Coal Field of South 
Lancashire: G. W, Ormerod. 

Leeds 

TUESDAY, January 19. 

Naturalists* Field Club, at 8.— Exhibition of Specimens and Conver* 
saiion. 
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THOMAS MURBY’8 EDUCATIONAL WORKS. 

Schools supplied on I^iberal Terms. 

^ MURBY’S SeZBNOB AND ART SERIES OF 
TEXT.BOOKS. 

Edited by Sydney B. J. Skkrtchley, F.G.S., H.M.'s Geolofiical Survey. 

** Original works, clearly and scientifically written, eminentljr pra« i c.il| 
embracing the most recent theories and discoveries, and containing all that 
is necessary to a thorough elementary knowledge of Science as it is. 
Teachers of Science Ckisses will do well to see these books before deciding 
upon text-books for the ensuing winter w^\ovL,**’^choolmast€r, 

PHYSICAL GEOGRAPHY. By Sydney B. J. 
Skkrtcjilby, F.G.S. is. and ir. Ctti. 

** Altogether we regard this book as the best manual on Physical Geogra¬ 
phy yet published."— 

cheaper and better manual on the subject is not to be had."— 
Athenaum. 

GEOLOGY. By Sydney B. J. Skertchley, F.G.S. is, 
and ir. 

“ The best handbook on the subject that I have yet seen.*'— Professor 
Ramsay, LL.L., Director-General of H.M*s Geological Survey. 

*‘An admirably written hUtory of our planet . . . We are particu¬ 
larly struck with the symmetry of the 'wor\i.*'-^Schoolmaster. 
BOTANY ; Structural and Physiological. By Alfred 
Gkugkon. Practical Botanist and Lecturer at the Working Men's Col¬ 
lege, Ormond Street, is. and is. td. 

*'An dementary manual of great value, from the pen of a thorough 
master of the science."— E.xpress. 

As an elementary manual it is the best we have seen."— Sussex 
Nnus. 

CRYSTALLOGRAPHY. By J. Jordan, of the Royal School 

of Mines, ir. and is. 6d, With Nets, from which models of the prin¬ 
cipal crystals may be very readily constructed. 

*’ This book was first recommended to our notice by Professor Tennant. 

. . . It certainly should be placed in the hands of every beginner in the 
study of Mineralogy. . . « The surest way of becoming acquainted with 
the different forms of crystals is to make them as well as handle thein, and 
this may be done readily and accurately by means of the nets contained in 
this volume."— Schoolmaster. 

MECHANICS, By A. J. Skertchley. is, and is, 6 (f, 

“No text-book yet published is cfjual to this at the price.”—H ead 
Master, St. Andrew's, Litckurch Middle-Class School Derby. 

** This is decidedly the best elementary work on Mechanics we have seen." 
^•Schoolmaster, 

“Mr. Skertchley has treated his subject in a masterly manner.*’— Jewish 
World. 

HYDKOSTATICS,^HYDRAULICS, and PNEUMATICS. 

By A. J. Skertchley. is, and xs, 6d, 

“ Simple, comprehensive, and practical. The exercises collected at the 
end are very yaluaAAe.**—illustrated Rezfie^v. 

NATURAL PHILOSOPHY. By A. J. Skertchley. Con¬ 
sisting of the volumes on MechaniG.s, Hydrostatics, Hydraulics, and 
Pneumatics in one. Price ar 6d. cloth. 

INORGANIC CHEMISTRY : Non-Metallic Elements. By 

Rai'HAEL Mbldola, F.C.S., Royal College of Chemistry and Science 
Training Schools, South Kensington, is. and xr. &/. 

INORGANIC CHEMISTRY. The above Volume, with the 

addition of the METALLIC ELEMENTS. Price is. 6d. and as. 

** Its accuracy may be relied on, while the explanations are everywhere 
full and explicit."— and Water. 

“ It would be difficult to find a better book on Chemistry than this of Mr. 
Meldola's."— Jelvish World. 

MINERALOGICAL TABLES. By F. N, Jewesbury, B.A., 
Cains Coll., Cambridge, is. and is, Od. 

“Absolutely essential to successful study.” 

MINERALOGY. By F. Rutlf.y, F.G.S., H.M.’s Geological 

Survey, is, 6d, and as. 

“Every page bristles with facts; each chapter is a condensed treatise. 
The book is a marvel of cheapness and excellence."— Methodist, 
PROJECTION ; or, PRACTICAL SOLID GEOMETRY. 
By J. Payne, of the Charterhouse School of Science, xs. td. and at. 
MURBY'S NEW SCHOOL WALL MAPS. 
Photo-Lithographed from Reliefs, and presenting all the appearance of 
Raised Surfaces. 

Edited by Sydney B. J. Skertcjiley, F.G.S., H.M.*s Geological Survey. 
Prize Medal, Vienna Exhibition. 

EUROPE. 60in, by each is. CENTRAL EUROPE, 60in. 
bysyin., eachj^z ir. ASIA, 60in. by 57in., eachxr. AFRICA, sain. 


transit of VENUS. 

AUTOMATIC MOVING MODELS, 

Explaining the Transit to all understandings. 

By the REV. E. L. BERTHON, M.A. F.R.A.S. 

Sold by HORNE & THORNTHWAITE, 3i Holbom Viaduct, London. 
Price 8 s.; or post-free, 8r. 6 d. 



SOUTH AMERICA, 42 in. by 30 m., each lar. PALESTINE, 54 m. by 
30m., each z6r. THE WORLD IN HEMISPHERES, 84 in. by 54m., 
each /it los. BRITISH ISLANDS, Physical, 48111. by to in., ea^ 
£ I zr. . 

LMURBYS NATURAL HISTORY WALL SHEETS. 

Adopted by the lAindon School Board. 

A SERIES of PICTORIAL DIAGRAMS and NATURAL 
SPECIMENS, illustradve of Homaii Physiology, Zoology, Botany, 
Geology, and Minerak^. By A. Boucard, Naturalist, Omespond- 
iai^ Member of the Zoologicaf Society of London, de la Commission 
Smentifique du Mexique h Paris, Ac. : assisted by several eminent 
Profec.ors. 

The Series; contain Twenty Sheets, zBin, by 04in., comprising 16^Dia¬ 
grams of Mannlf and Planu, life sue, beauafiiUy printed in'colours, and 
37 Naturjd Sj^ameas of Woods and Minerals; neatly mounted on very 
stout cardboard, with nags for Imnging on the wml. 

The Set complete, wm Handbook, m a strong box, 491. ; Haadbodc* 
separate, 49 , paper; 44. 6 d. cloth. * » * 


ARE THE BEST PRESENTS FOR YOUTH. 

They combine Science with Play. Knowledge with Amusement: afford 
enule.ss Pastime for Holidays and Evenings; and obtained Medals “ for 
Quality and Cheapness," London, z86a, and Paris^ 1867. 

Scatham's Box of Chemical Magic contains materials and directions for per« 
forming 50 and 100 instructive experiments, is., as. 6d.; by post, is, ad., 
as. qA, 

Statham's Youth’s Chemical Cabinets, with Book^ 6s., 8s., 11s., sind tss,^6d, ' 
Sutham's Student's Chemical Cabinets, for studying Chemistry, Analysing, 
Experimenting, &c., air., 3ir. 6d, 42^., 6tf., 84s., aios. 

Statham's Economic Laboratory, suitable foi Hot Climates^ 105^. and aior. 
Statham's “ First Steps in Chemistry," containing 145 Experiments, 6d.; and 
“ Elementary Chemistry," ar., by post yd, and ar. 3d., for use with the 
above. 

Sutham's Panopticon '* (or see everything). A Pocket Instrument for 
Home, Seaside, and the Country : can be used either as a Telescope or 
Microscope, and shows objects at ten miles; also animalculm in water, 
structure of plants, insects, &c. No. i, a^r.; No. a, 35^. 

Statham's Electrical Sets, 431., f>3r.. Geological Cabinets, 3^. 6d., ys. 6d., 
loss. 35X., &c. 

Electrotype Sets, ys. 6d., los. 6tl., Conjuror's Cabinets, 7^. 6^., 151., air., 

2ir , 42r. &c. 

Youtns Microscopes, xor. 6d., air-. Model Steam Engines, sr, 6^, tor. 6cf, 

4ar. sir., 42r. 

Student's Microscopes, 63r., losf.. Magic Lanterns,with la Slides in Box, 

2ior. ys. 6d., xor. 6d., air., sar., 45r. 

Printing Press (with type, ink, &c.), fir. 6 d, 8r., xar,, X4r. 6 d, xfir., 24r. 

Send for Illustrated Catalogue of above and numberless other 
EDUCATIONAL TOYS. SCIENTIFIC MODELS, GAMES, &c. 

W. STATHAM, iii N, STRAND, LONDON. 

W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointment to the Royal Insittuti&n of Great Britain). 

Spectroscopes, Microscopes, Polahscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W, 

ANB 

199, BROMPTON ROAD, S.W. . ^ 

- 

ESTABLISHED 1843. 


SCIOPTICON. 

Improved in Form and dimmislied in 
Bulk. 

This NEW MAGIC LANTERN has 
now been pi oved the most efficient in* 
strument for 

CLASS EXHIBITIONS, 
LECTURES, &»c., or for 
• Diawing.rooinEntertaimnentt. 

NO CAS. NO DANGER. NO TROUBLE. 

Cost of Evening's Entertainment, 

Price, complete in Stained Wood Case for Travelling, SIX GUINEAS. 
“THE SCIOPTICON MANUAL," lal Stamps. 

“SCIENCE AT HOME." By WALTER B. WOODBURY. Re¬ 
printed from English Mechanic* Containing a large number of Chemical. 
Electrical, Magnetic, Optical, and other Experimenu for the Lamtem. zaA 
Stamps. ” 

Catalegns ^ New A/paratns^ One Stamp, 



London; THOMAS MURBY, 3a, Bouverie Stteet, Fleet Street, E,C 


WALTER B. WOODBURY, 
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MACMILLAN AND CO.’S 

Science Primers for Elementary Schools. 

The necesfiity of commencing the teaching pf Science in schools at an 
early stage of the pupil's coune has now become generally recognised, and 
is enforc^ in all schools undrr Government inspection. For the purpose of 
facilitating the introduction of Science Teaching into Elementary Schools, 
Messrs. Macmillan are now publishing a New Series of Science Primers, 
under the joint Editorship of Professors HtrxLKV, Koscos, and Balfoux 
Stewakt, The object of these Primers is to convey information in such a 
manner as to make it both intelligible and interesting to pupils in the most 
elementary classes. They are cleat ly printed on good paper, and illuslra- 
tinns are given whenever they are necessary to the proper understanding of 
the text 

**They are wonderfully clear and lucid in their instruction, simple in style, 
and admirable in Times, 

The foUfyufing are now ready 

PRIMER of CHEMISTRY. By H. E. Roscor, F.R.S., 

Professor of Chemistry in Owens Cpllege, Manchester. With Illustra¬ 
tions. i8mo. Third Edition, u. 

PRIMER of PHYSICS. By Balfour Stewart, F.R.S.h 

Professor of Natural Philosophy in Owens College, Manchester. With 
Illustrations. i8tno. Third Edition, is. 

PRIMER of PHYSICAL GEOGRAPHY. By A. Geikie, 

LL. 1 >. F.R.S., Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh. With Illustrations. iBoio, cloth. Third 
Edition, is. 

PRIMER of GEOLOGY. By Professor Geikie, F.R.S. 

With Illustrations. iSmo. Third Edition, is, 

PRIMER of PHYSIOLOGY. By Michael Foster, M.D., 

F.R.S. With Illustrations. i8mo. is. 

PRIMER of ASTRONOMY. By J. Norman Lockyer, 

F.R.S. With Illustrations. iSino. ir. 

** Mr. I.nckyer’s reputation is a stifhcienl guarantee for the scientific value 
of the little manual of astronomy which he has contributed to the series of 
Science Primers edited by Prof. Huxley ; and we need only say that it is 
written in a very clear .'tnd attractive style. Many larger and more preten* 
tioiis volumes do not contain a tithe of the genuine instruction given in this 
tiny booklet.*'-^Saturday Reineiu 

IN PREPARATION. 

INTRODUCTORY. By Professor Huxley, F.R.S. 

PRIMER of BOTANY. By J. D. Hooker, C.B. F.R.S. 


The CHILDHOOD of the WORLD : a Simple Account of 
Man in Early Times. By EDWARD CLODD. F R.A.S. Third 
Edition. Globe 8vo. 3s. Also a Special Edition for Schools. i8mo. 

II. 

FIRST LitSSONS in the PRINCIPLES of COOKING. By 

LADY BARKER. i8ino. is. 

FIRST LESSONSon HEALTH. By J. BERNERS. i8mo. 

IS. Third Edition. 

Macmillan and Co.’s Science Class-Books. 

ANATOMY.—ELEMENTARY LESSONS in ANATOMY. 
By ST. GEORGE MlV>yRT, F.R. 1 $. With numerous Illustrations. 
i8mo, 6s. 6d. 

•ASl’RONOMY.—POPULAR ASTRONOMY. With Ulus- 

trations. By Sir G. B. AIRY, Astronomer Royal. New Edition. 



With Tracer, fte., for drawing Lissajoiu* Curves on Cards, or 
blackened Glass for the Lantern ; packed in Deal Cabinet ... ;^ia o o 
Reflectors for projecting the Figures on the Screen ... a is 6 

N.B.— Specimen Curves, on card, post free ... per dozen 030 
A Set of 30. including the principal Figures from z ; z to z : 3... 076 

Ditto traced on blackened Glass, tor the Lantern per slide .m 036 

Educational Set of Aconatie Apparatus . 5 5 0 

IznproTed Osone Oeneratora. Sla. ds 3 3 O 

Pocket Spectrosoopesy with new Slit AdiJnst- 
nzeszt ••• ••• ... •*. ... ... 15 0 

TISLEY~AND 5PILLER, 

OPTICIANS, &c., 

17a, BROMPTON ROAD, 

(Three minutes' walk from South Kensington Museum). 




Soundaiidi 
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ASTRONOMY.—POPULAR ASTRONOMY. With Ulus- 
trations. By Sir G. B. AIRY, Astronomer Royal. New Edition. 
i8tno. 41. 6d. 

ASTRONOMY.—ELEMENTARY LESSONS in ASTRO- 
NOMY. With Illustrations. By J. NORMAN LOCKYER, F.R.S. 
Willi Coloured Diagram of the Spectra of the Sun, Stars, and Nebiilee. 
New Eduion. i8mo. 51. QUESTIONS on the SAME, is. 6d. 

BOTANY.—LESSONS in ELEMENTARY BOTANY. 
With IlliistFations. By Prof. OLIVER, F.R.S. F.L.S. New Edition. 
i8mo. 4r. 6d. 

CHEMISTRY.—LESSONS in ELEMENTARY CHEMIS- 
TRY. By Professor ROSCOE, F.R.S. With numerous UUusiraticms 
and Chromo-Uthograpbs of the Solar Spectra. New Edition. iSmo. 
is. 6d. 

CHEMISTRY.—OWENS COLLEGE JUNIOR COURSE 
of PRACTICAL CHEMISTRY. By F. JONES. With Preface by 
Professor Koscos. New Edition. i8mo. az. 6d, 

LOGIC.-ELEMENTARY LESSONS in LOGIC, DE¬ 
DUCTIVE and INDUCTIVE. By Professor JEVONS. F.R.S, 
With copious Questions and Examples, and a Vocabulary of Logical 
Terms. New Kdition. x8mo. 3s. m. 

PHYSIOLOGY.—LESSONS in ELEMENTARY PHYSI¬ 
OLOGY. With numerous Illustrations. By Processor HUXLEY. 
F.R.S, New Edition. i8mo. 4z. 6</.—QUESTIONS on the SAME, 
u. 6d. 

Others to follew. 

MACMILLAN AND CO., LONDON. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use ot 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn found the body, while the requisite 
resisting TOwer is supplied by the MOC-MAIN PAD and 
PATENT LEVER, ntting with so much case and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, FlccadiUy. 

Price of a Single Truss, i6s. , aix., afir. 6 d,^ and 31Z. 6i. ) past. 
„ Double 3TZ. 6<f., 4ax.,and5ax.6tf. J 

„ Umbilical „ 4as. and sax. 6 d, } 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings'of the Legs, 

Sprains, &c. They are porous, li^t in texture, and inexpensive and drawn 

on over an ordinary stocking. Price 4X. 6d., yx. 6i., lox., and x6f. each. 

Postage free. 

JOHN WHITE, Mum&ctnrer, 228, FiccadUly, London. 
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RECENTLY PUBLISHED, IN CROWN 8vo, PRICE 8 j. 6 rf. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. 


BY J. R. GREEN, M.A., 

EXAMINER IN THE SCHOOL OF MODERN HISTORY, OXFORD. 


With Coloured Maps and Gettealogieal Tables, 


My wish is to advance the thoughtful and accurate study of English History, and no book that I have seen is 
so well calculated to do this as Mr. Green's recent work, . . . The very best summary of English History which 

has yet appeared. ... The design of the book is excellent, and the execution of it, so far as I have been able to 
examine it at present, not less so. It ought to be universally adopted in schools and colleges where the teaching of 
English History is pursued, for it is the only book with which I am acquainted that brings the subject up to modern 
requirements. The author has carefully availed himself of the best and most trustworthy materials now at the 
service of the historian.*^— Extract from a Letter of Professor Brewer. 

“ Rightly taken, the History of England is one of the grandest human stories, and Mr. Green has so taken it that 
his book should delight the general reader quite as much as it delights the student.”— Extract from Letter ^Professor 
Henry Morley. 

‘‘ To say that Mr. Green's book is better than those which have preceded it, would be to convey a very inade¬ 
quate impression of its merits. It stands alone as the one general history of the country, for the sake of which all 
others, if young and old are wise, will be speedily and surely set aside. It is perhaps the highest praise that can be 
given to it, that it is impossible to discover whether it was intended for the young or for the old. The size and general 
look of the book, its vividness of narration, and its avoidance of abstruse argument, would place it among school 
books ; but its fresh and original views and its general historical power are only to be appreciated by those who have 
tried their own hand at writing history, and who know the enormous difficulties of the task.”-*MR. Samuel R. 
Gardiner in the Academy, 

“The history of Mr. Green will be found tin able guide to every student of history through the latest as well as 
the earlier portions of the political and social life of England, and what we admire most of all is the enthusiasm with 
which, faithful to his principle of peaceful progress and internal development, he resists the fascination of«the shows 
of outward life, and traces with abounding skill and knowledge the social, moral, material, and literary life of each 
period.”— Times, 

“ It is not too much to say that the present book fully realises the expectation which had been formed of its 
author. The care and scholarship which it shows will make it useful and interesting to real students of history, while 
its lively and picturesque style is likely to attract ordinary readers.”— Spectator, 

“ Mr. Green has contrived in a singular degree to unite the advantages of brevity and fulness. His * Short 
History,^ comprised within 850 pages, covers the whole fortunes of the ‘ English people'from their first home in 
Sleswig to their acceptance of this present Ministry of Mr. Disraeli's; and yet it is for the most part as pleasant and 
easy reading, and as full of life and colour, as anything in the two great essayists we have just mentioned (Macaulay 
and Froude). . . . The book is original in its conception and able in its execution, very complete in its apparatus, 
and very attractive in its style.”— Guardian, 

“ The systematic arrangement of the work, and its clearness and precision of expression, render it a most valuable 
addition to our school-books, while its veracity and impartiality render it the most trustworthy tsl Standard, 

“ There is not a single epoch of which it gives a mere slight sketch, such as we too often find in school and 
college text-books. Every age is made the subject of a careful study, and its broad features are presented with 
remarkable force and clearness. We question whether any view of English History as a.whole deserves a higher 
place.”— Globe. 

“ His history he calls a short one, but in the space of his 800 pages we venture to say he conveys a fuller and 
greater idea of the progress of the English nation than any previous author has done ; nay, in very few instances has 
then whole life of any one period been more clearly and adequately set forth than will be found to be the case in 
these pages. ... It ought to become the school Historjr of England.”— 

This is, in short, the best general History of Great Britain we know ; and for one, among other reasons, that 
it is the best incentive to the study of special periods in our history "—G/as^ozo Herald, 


MACMILLAN AND CO., LONDON. 
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L. OERTLING, 

TUBNHILL STREET, NEAR FARRINODON STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OP 


■CHEMICAL, ASSAY, AND BULLION BALANCES. 

Maker to the Bank of England, Assay Office of the Royal Mint, &c., &c. 

JSy Appointment 

Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 

Council Medal^ 1851. First Class Medal^ 1854 and 1862. 


UAOIC AND OISSOLVINO VIEW LANTERNS. 



The Cheapest and beat House in London for Phantasmagoria Lanterns and Dissolying View Apparatus is 

C. BAKER’S, 244 and 245, HIGH HOLBORN. 

A first-class Set of DISSOLVING VIKW APPAKATUS, from £,t. 

Also, first-class TRIPLE or BIUNIAL ditto, with OXYHYDROGEN APPARATUS complete, equally cheap. 
MAGIC LANTERNS, with 30 PICTURES, from 6s td, the Set. 

Every variety af PAIN'J'ED PHO'rOGRAPHIC VIEWS, ftom u. 6t/. each. 

IMPROVED STOP-COCK DISSOLVERS, aif. 

A Collection of Lanterns and Slide specially kept for Hire- The new Season Catalogue free by Post. 


PURE SOLUBLE COCOA. 


VAN HOUTEN’S COCOA has been intro- 

duced for some years as the only anaranleed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
_t o any other Cocoa in the market. _ 

Most of the other Cocoas are mixtures of 

Cocoa, Starch, Sug.'ir, &c., and a comparison of them with VAN i 
__HjJUT_EN’S COC OA wiU at tmccjcach the most vitiated in taste— 1 

That a pule Cocoa is something very differ- 

_ ent frrm what they are .supplied with as Cocoa. ; 

No reference is made here to the great praise 

bestowed on VAN HOUTEN'S COCOA by the Laneci and other 
competent aiithoritirs, but the public may judge for themselves by | 
obtaining, tree of chaq^e, sample bottles, contaming suflTicient for .six 
large cups, from I heir own grocer or chemist, or from the Chief j 
Detdtof Van Bouten's Cocoa, at 6 and 7, Coleman Street, London, ' 
_ E^C__ 

VAN HOUTEN’S COCOA will prove~t~o 

_ them— 

That Cocoa can be both pure and soluble. 
That it can be made simply with boiling 

_biStantareoiisly^_ 

That it forms one of the most delicious 

_ bevera ges._ 

That such pure Cocoa is the most nutritious 

article of food, and is easily a.s.similated by ever so delicate a digestion. 

That one pound is sufficient for too break- 

_fast cups.___ 

That~, in short, it excels Th quality and rela- 

live cheapness every other Icnown Cocmu 


A little acquaintance with Van Houten’s 

Cocoa will also teach its importanre as a stimulant and life-preserving 
commodity : for nursing-mothers nothing to equal it is to be found, and 
its value can hardly be ovenaied when people have learned to understand 
that one can live, in cases of need, for days and weeks on pure soluVjle cocoa 
(and if no boiling water is at hand, by eating it). Therefore, whether 
at sea, in niities, in the camp, or on the inarch, one can always guard 
oneself against starvation._ _ 

For the poor such Cocoa will become an 

inestimable bivm. as thousands can be provided wdth this wliolefome 
and agreeable dnnk at a nioment'.s notice and at a very small cost. 

Those interested in spreading temperate 

habits are p.irticularly ius'ited to .study the merits of PURE S(.>LU- 
ilLE COCOA, and it may be predicted, if once the public are familiar 
with the true qualities of C0C0.1, that Cocoa will become one of the 
ino .^^t fiopulnr drinks._ 

Sold (lull weight) in ilb., |lb., and pb. Tins, 

3^ 91/., 25 ., and is., by (Grocers and Chemists. _ 

Each Tin, as well as each Sample bottle, 

bears as guarantee the signature of C. J. VAN HOU ZO( 3 N^ 

WHOLES.ALE — 

London :—Barclay and Son; Crosse and 

Rlackwell; W. Edwards; E. Lazenby and Son: Edward Pink ; J. 
Sanger and Son.s ___ 

Leeds :—Goodall, Backhouse, and Co. 
Liverpool :—W. H. Flett, Benn’s Garden^ 
Edinburgh and Glasgow: George Ballantine 

_ and Son __ 

Dublin : Alexanders and Co.; Samuel Bew- 

ley and Co.; Hugh Moore and Co. ; A. Woods and Co, 


Dr. Russell Reynolds’ SYSTEM of MBDL 

CINE. In 8 vo, price 255. each. 

Vol. I.—GENERAL DISEASES: or, Affections of the Whole System. 
Second Edition. 

Vol. II.«-D 1 SKASES of the NERVOUS SYSTEM and of the STO¬ 
MACH. Second Edition. 

Vol. lU.-DlSEASES of the DIGESTIVE SYSTEM (continued); DU- 
eases of the Mouth ; Diseases of the Respiratory System. 

Vol, IV.-*DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems* [In prepaTaitoHt 

MACMILLAN & CO.. London. 


HOLLOWAY’S PILLS.—It is indisputable 

that the dark and dreary days of winter depress the mind and disorder 
the body, the most certain incentive.s of Mckness, which will assail those 
who disregard at .such times the all-predominating necessity of purifying, 
regulating, and strengthening the various organs of the body, whose 
functions are deranged.—Hollo way remedies present the mo.%t safe and 
effectual means of .'Uiaining these endis. They cleanse the blood from 
any taint, the body from every noxious matter, and exert such a general 
good effect on the system, that indigestion, biliousness, headache, dim- 
nes-s of sight, los.s of appetite, debility, and nervousness disappear under 
their irfluencc. These Pills may be relied upon by both sexes under all 
climates and circumstances. 
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COLLINS’ ELEMENTARY SCIENCE SERIES, 

Adapted to the requiretfients* of the South Kensift^lon Syllabusy for Students in Science and Art Classes^ and 

Higher and Middle Class Schools. 

Printed uniformly in Fcap. %vo.J averaeane^ 150 pp^.pdly Illustrated^ cloth lettered^ price is. each volume. 

I. PRACTICAL PLANE AND SOLID CEO- 1 13. MINERALOGY. By J. H. Collins, F.G.S., 


METRY. Hy H ANGEL, Isluigton Science School, London, 

2. MACHINE CONSTRUCTION AND DRAW- 

ING «y E. TOMKINS, Queen’, College, l.iverpool. Two vols. 

3 A BUILDING CONSTRUCTION—Si'o^'e,, Brick, 

AND S1.ATB Work. By R. S. BURN, C.E. 'I’wovols. 

1 3B BUILDING CONSTRUCTION~-TnvB.Y.-». and 

Ikon Wokk. By R. S. BURN. C E. Two vols. 

NAVAL ARCHITECTURE—Lavihg off: 

Wood and Ikon Suits. Hy S J. P. THEARLE, F.R.S.N.A., 

London. 'J‘wo voK, jJ* 

411 NAVAL ARCHITECIDRE — ^uirmnwiT^G^ 

\Vooi) ANJ^ Ikon Shits. Hy S. J. P. THEARLE, London. 

Two vols. 3*9. 

5. PURE mathematics. By L. Seroean t. B.A., 

T.ondon. 

6 . THEORETICAL MECHANICS, By W. Ros- 

SrJER, ERAS. 

7. APPLIED MECHANICS, By William Ros- 

SITEK, F.R A.S. 

8. ACOUSTICS, LIGHT, AND HEAT, By Wil¬ 

liam LEES, A. M., I.ectiirer on Physir.s, KdinburKh. 

9. MAGNETISM AND ELECTRICITY. By 

JOHN ANGELL, Senior Science Master, Grammar School, 

M.nnchoster 

10. INORGANIC CHEMISTRY. By Dr. W. B. 

KEMSHEAU, F.G.S., Dnlwlrh College, London. 

11. ORGANIC CHEMISTRY. By W. M. Watts, 

D.Sc., l.ond. 

12. GEOLOGY. By W. S. Davis, LL.D., Derby. 

EXTRA VOLUMES, Is, 6d. 

HANDBOOK OF APPLIED MECHANICS. By 

HENRY EVER.S, IX.O. 

GENERAL BIOLOGY. By T. C. McGinley. 


14. 

15. 

16. 

J7. 

18. 

19. 

20. 

21. 

22A 

22B 

23 - 

24. 

25. 

26. 


Falmouth. 

ANIMAL PHYSIOLOGY. By John Angell, 

Manchester. 

ZOOLOGY. By M. Harrison, Model Schools, 

Newtonards. 

VEGETABLE ANATOMY AND PHYSD 

OI.OGY. By J H. BALFOUR. M.D., Edinburgh University. 

SVSTPSMATIC AND ECONOMIC BOTANY. 

By JOHN H. BALFOUR, M.D , Edinburgh University. 

PRINCIPLES OF METAL MINING. By J. 

H. COLLINS, F.G.S. 

METALLURGY. By John Mayer, F.C.S. 

Glasgow. \Ih the press. 

NAVIGATION. By Henry Evers, LL.D., 

Plymouth. 

NA UTICAL ASTRONOMY. By H. Evers, LL.D. 
STEAM AND THE STEAM ENGINE. I 5 y 

H. EVERS, LL.D. 

STEAM Locomotive. By H. Evers, 

I, L.D. 

PHYSICAL GEOGRAPHY. By John Macturk, 
PRACTICAL CHEMISTRY. By J. Howard, 

London. 

ASTRONOMY. By J. J. Plximmer, Observatory, 

Durham. 

MANUAL QUALITATIVE CHEMICAL 

analysis. 


ANIMAL PHYSIOLOGY. 

larged Edition. 


By John Angeli.. En- 


COLLINS’ ADVANCED SCIENCE SERIES, 

Adapted to the requirements of the South Kensington Syllabus, for Students tn Science and Art Classes, and 

IlighfJ and Middle Class Schools, 

Printed uniformly in Post %vo. averaging 350 pp,, fully Illustrated, cloth lettered, price 2 a. 6 d. each volume, 
NAVAL ARCHITECTURE AND DRAWING, | ANIMAL PHySTOLOGY, By J. Clfland, M.D., 

F.R.S., Profe.'.sor of Anatomy and Physiology, Galway. 

STEAM AND THE STEAM A'WG/A'A:-Land, 

Makink, and I.OCOMOTIVK. By H. EVER.S, LL.D., Plymouth, 

PHYSICAL GEOGRAPHY, By John Young, M.D., 

Professor of Natural History, Glasgow University. 

Complete Lists free on application. 


By S J. P. THEARLE, F.R.S.N.A , London. Text, 5.?. Ui., Pl.ite.s 5J. 

PURE MATHEMATICS. By E. Atkins, Leicester. 

I /W /. ready. 

INORGANIC CHEMI.STRY. By T. E. Thorpe, 

Ph.D.g F.R.S.E., Professorof Chemistry, Glasgow, In 'Pwovols.* 

[ / I, ready. 

Other Volumes in preparation. 


COLLIN’S SERIES OF STUDENTS’ ATLASES. 

Tlie InteiBSltioiial Atlas, consisting of 62 Maps of Modern, Historical, ancl^ Classical (Jeography, 

with Ilt'.scriplive Letterpress on llistoiical (ieography by \V. V. Coi.i.iKR, LL.D. ; and on Classical Geography by L. 
S< IIMITZ, LL. D., uith Copious Indice.s, imperial Svo., cloth, mounted on Guards, loj*. 61. 

“Collins’ Intel national Atlas is prob.nhly the best, and undunbtedly the cheapest of the smallcT Atlases Hlack's larger work is, of course, recognised as 
the most corapli lc of llic unwieldy ones , but, for educational piirjiases, t’olJiiis*, at a sixth of the cost, will l>e preferred- The letterpress i» well condensed, 
and the Index u>mprehcnsivc—the two grcatc.si mciits possible in the complement of an Allas.’*-—!/'A^ Examiner. 

PHYSICAL GEOGRAPHY. 

The Student’s Atlas of Physical Geography. Tweruy Maps, mounted on Guards, with Letter- 

press De-scrijition and Wood Engravings. By James Bryce, LL.D., E.G.S. Imperial 8 vo. cloth, $s, 

“j’hc Me.ssrs. Collins have made the production of high-class atJa.ses a speciality of their business, and in this line they have probably i.ssued nothing 
finer, more valuable, or more interesting in its way than the splendid work now before us .”—Dumfries Courier. 

HISTORICAL GEOGRAPHY. 

The Student’s Atlas of Historical Geography. Sixteen Maps, with Letterpress Description by 

Wm. F. Collier, LL.D., and Index, 8vo. cloth, 3J. 

**Thc descriptive part of the w'ork, by Dr. W. F. Collier, is of the highest value, as aiding in the full and profitable use of the maps. These arc beaiiti-* 
fully engraved, and the work altogether is one calculated to assist materially in the .study of history. It is neat in shape, and in every way desirable. **•^Scotsman. 

CLASSICAL GEOGRAPHY. 

The Student’s Atlas of Classical Geography. Fifteen Maps, im^ierial 8vo., with Descriptive 

„^<lerj,ress by Leonhard .Schmitz, LL.D, and Index. Cloth lettered, 3f. 

‘The name of Dr. Leonhard Schmitz is a sufficient guarantee for the accuracy of the maps.’*— 

Pull Lists Postfree on applicatmi. 


WILLIAM COLLINS, SONS, & CO., London 
Gla.sgow: Heniot Hill Works, 139 Stirling’s Road. 


Bridewell Place, New Bridge Street, E.C. 
Edinburgh: Greenside Street, Leith Street. 
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NOTICE TO ADVERTISERS. 

The Publis/iers beg io announce lhai owing 
to the largely increased circulation of 
“ NATURE” Advertisements must reach 
the office not later than 12 a.m. on Wednes¬ 
days, 

2Q, Bedford Street, Strand, W.C. 

PHILOSOPHICAL TRANSACTIONS. 

The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
Second Part of the Philosophical Transactions/' Vol. 164, for the year 1874, 
is now published, and ready for delivery on application at the Oflice of the 
Society in Burljpgton House, daily, between the hours of 10 and 4. 

WALTER WHITE, 

Burlington House, Jan. 7, 1875. Assistant Secretary R.S^ 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET. PICCADILLY, W. 
LECTURE ARRANGEMENTS FOR NEXT WEEK. 

SubicribMt of Two Guincsui aic admitted to all the Courses. A Single 
Course, One Guinea, or HaU-a-Guinea. 

(LECTURE HOUR, THREE O’CLOCK.) 


LADIES’ EDUCATIONAL ASSOCIA. 

TION, in connection with University College, l^ttidon.—Additional 
Subjects for LENT TERM t— 

Geometry. —Tucsday.s and Thursdays, at 1.30, beginning Tuesday, Jan. 
12. Fee, jfa 25. 

German Literature.—io Lectures by Prof. Althaus, on Goethe and 
Schiller. Wednesdays, at 2.30, beginning Jan. 13. Fee, fx ir. 

Physiology and Hygiknk.— 18 Lectures by'Prof. Corfield. Tuesdays 
and Thursdays, at a.30, beginning Tuesday, Jan. rg. Fee, its* 6d. 

History.—12 Lectures by Prof. Ueesly, on the ProgTcs.s of Civilisation 
from Primeval Times to the loth Century, 'i'uesdays, 012.30, beginning 
Jan. ig Fcc,;^! js. 

Prospectuses to be had in the oflice at the College, or of J. £. Mylnb, 
Esq., 27, Oxford Square, Hyde Pa^k, W. 


SUNDAY LECTURE SOCIETY.—LEC- 

TURES at ST. GEORGE'S HAT.L, Langham Place, each SUNDAY 
AFTERNOON, at Four precisely. Sunday, Jan. loC aptain 
Lyon (late 68th T.ight Infantry), on *Mndian Temples and Scenes in 
India.’* A second Lecture, illustrating the Religion of the Hindus, 
Thuggism, &c. A further scries of magnificent Photographs will bo 
displayed by the Oxyhydrogen Light.—Members* Annual Subscription, 
raymeiu at the door—One Penny, Sixpence, and (reserved scats) 
One Shilling- 


ASSOCIATION for the IMPROVEMENT 
OF GEOMETRICAL TEACHING. 

The FIFTH ANNUAL MEETING of this Association will be held at 
UNIVERSITY COLLEGE, laONDON, on TUESDAY, January 12, at 
11 a.m. All who axe interested in the subject upon which die Association is 
engaged are invited to be present at the Meeting. 


E. Ray Lankbstbr, Esq., M A. : Six Lectures on the Pedigree of the 
Animal lUngdon, beginning on Tuesdays, Jan. 12. One Guinea 
Professor P. M. Du^CAN, F.R.S. : Three Lecture.son the Grander Phe¬ 
nomena of Physical Geography, beginning on Thursdays, Jan. 14 to 28. 
H alf-a-Guinea. 

Edward Dannrruthek, Esq.: Two Lectures on Mozart and Beethoven, 
with Pianoforte Illustrations, beginning on Saturdays, Jan. x6 and 23. 
Half-a-Gumea. 


NOTICE.—To SCIENCE TEACHERS and 

STUDENTS.—Apparatus lo illustrate the Study of Chemistry and 
Physics (Acoustics, Light, Heat,,MagnetLm, Electricity, &c.) Orders 
exceeding 4or. in value delivered free to any Bail way Station in Eng¬ 
land. Price Lists. 4 Stamps.—MOTTERSHEAD & CO., laboratory 
Furnishers, 7, Exchange Street, Manchester. 


ANTHROPOLOGICAL INSTITUTE OF 

GREAT BRITAIN and IRELAND (in which are united the Anthro¬ 
pological Society of London and the Ethnological Society of London), 
4, St. Martin*B Place, Trafalgar Square, W.C. President, Prof. Busk, 


‘"Xhe^Anttiro^^ of" Prehistoric Peru.” ’ By ‘ Thomas J. 
Hutchinson, F.R.O.S. F.S-A. M.A.L, late Her Majesty s Coiirul at 
Callao.—** On the Andamans and Andamanese. By O. E. Dobson, 

B.A. M.a F.L S. J FRED. COLLINGWOOD, Secretary. 


CHEMISTRY and NATURAL PHILO- 

SOPHY,— TUITION, private or by post, and LECTURES.—Mr. R. 
ROUTLEDGE, B.Sc. F.C.S., Additional As^siant Exammer m the 
above subjects to the University of London.— Gladstone Villa, Hayter 
Road» Brixton Rise, London, S.W. « 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

The Term commences TUESDAY, January 19th. 

Sound Gcneial Education for Boys. u 1. v 

Special attention to Science, particularly to Chemistry, both theoretid 

References to Dr. Debus, F.R.S.; Dr. 

F,R.S.; Dr. Angus Smith, F.R.S,; Dr, Tyndall, J.R.S.; Dr. Vodjl 

F.R.S.; Dr. WiliUmson. F.R.S. ^ WILLMORE, Piiii^ 


ROYAL COUNCIL OF EDUCATiqW.— 

The Laboratory and CJass-roojaU of Bef^a College are,'i|!W 
Pupils EVERY DAY and EYRNUJOw /The subjects of him above 
Ex^nations can be studied mther Pnvat^ or in Cl|^. Feiy 
moderate. Analyses and igveitigatltms conducted.— AMr rWC 

E. V. Gardner, r.E.S., r.S.A„ 44 » fmmn Street. W* / 
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LONDON LIBRARY, 

It, ST. JAMES'S SQUARE.—Founded in 1841. 

Patron—H.R.H. The Prince of Wales. 

President— Thomas Carlyle, Esq. 

lliis Library contains 00,000 Volumes of Ancient and Modem Literature, 
in various Lanraages. Subscription, £2 a year, or £% with Entrance Fee 
of £t \ Life Membership, 

Fifteen Volumes are allowed to Country, and 'J'en to Town Members. 
Reading Room oMn from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secrttarr and Librarian. 


original sketches for scrap. 

BOOKS, ALBUMS, &c., in Pen and Ink and Colour. Headings and 
Initials for Manuscripts. Copying.—Address R. H., 54, Great Ormond 
.Street, Queen’s Square, W.C. 


JUNIOR ASSISTANT in the Royal Obser- 

vatory, Greenwich.—An Open Competition for One Appointment will 
be held in London, commencing on January 26th. A Preliminary Ex¬ 
amination will be held in London. Edinburgh, and Dublin, on January 
jQth. Age x8 to 25. The Regulations and necessary Form of Applica¬ 
tion may be obtained from the Secretary, Civil Service Commission, 
London, S. W. 


The SECOND MASTER of a High-class 

Gramauir School receives a few Resident Pupils. Special attention is 
given to the study of Natural Scicnce.s,—For further particulars apply 
by letter to "'rripos.” care of the Publisher of Nature, 29, Bedford 
Street, Straad, Loadon, W.C. 


A LADY of long experience wishes for a 

RE-ENGAGEMENTu GOVERNESS i» a Gentleman’s Family. Is 
capable of teaching the nidimrntsof Natural Science. First-rate Refer 
ences. — Apply by letter to C. 11 . M., care of the Editor of Nature, 
29, Bedfoid Street, Strand. W.C. 


WANTED, a SCIENCE MASTER for One 

Day a Week (Chemistry, Botany, and Mechanics). Must be able to 
teach YOUNG Pupils by bringing them in direct contact wiih 
THINGS.—Address C. H. L. Wii-hhrndrn, Caterham, Surrey. 


CHEMISTRY and PHYSICS.—An Asso- 

ciate of the Royal School of Mines 1$ open to an APPOINTMENT — 
Address W. C. N . care of the Publisher of Nature, Bedford Street, 
CoveiU Garden, W.C 


REQUIRED, a MATHEMATICAL and 

NATO RAT. SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR MAN.-Address E Y.D., care of the Pub- 
lishers of Natukk, *g, Bed.^crd Street, Strand, W.C. 


PREPARATION for the Public Schools 

by an Oxford M. A and First Classman. Natural Science included in 
the ordinary scheiiie ot work.--.Addres.i J. L. Wahson, Ksq., Kjchiuondl 
House, Worthing, Sussex. 


PREPARATION for MATRICULATION 

at Oxford and Cambr.dge by the REtrTOR of a COUNTRY PA.RISH, 
Graduate in Honours nf Cambridge (Maiheiiiatital and Natural .Science 
Tripo.se.<«).—'AddrC'S Dm.ta, c^^re of Messrs. Macmillan and Co., «§ 
and 30, Bedford Street, Covent Garden, W C. 


WANTED.—SKELETONS of a few of the 

SMALLER BRITISH BIRDS, to comrdetc a Collection.—Addrese 

g articulars to F.Z.S., care of Editor ot Nature, Bedford Street, 
iraad, W.C. 


\ GEOLOGY.—ELEMENTARY COLLEC- 

V 1'IONS to illustrate the New Edition of *'Lyell’s Students’ Elements 

' \ of (Ecology,” and facilitate the im^Kirtaiu study of thus science, can be 

' had at a, 5. zo, ao, 50, to 7,000 guineas. Also, Single Suecimens of 

\ Rocks, Minerals, Fossils, and Recent Shells. Geological Maos, Hani- 

\ Biers, all the Recent Pubitcaiions. &c., of J TENNANT, Mineralo- 
, gist to Her Majesty, 149, Strand, London. 

Nodical Instruction Is given in Geology and Mineralogy by Professor 
ITONaNT, F.R.G.S., at his residence, 149, Strand, W.C. 


Gl^LOGYand MINERALOGY.—Superior 

(Xlections for STUDENTS, at most rt;asonable prices, specially 
sel^ied to illusiraU LyeV s Student’s Elements,” Page, Dana, and 
oihtr autnors. Price from £t upvard.s. Collections of Derbyshire 
MinVwils and FosmIs bnountain limestone, Yoredalc Series, coal, &c.) 
from^i. upwards. A very laig« Collection of Specimens from all 
strata. Catalogue post-lsee. 

I'YM, ^Castkion, Derbyshire* 
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SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of Fossils, Rocks, and Minerals especially selected for 
Teaching purposes FOSSILS, 150 Species, jof.; 250 ditto, 3; 310 
ditto, 5 to £6 MINERALS and ROCKS, 100 Examples, 25^.; 
200 ditto, £2 JOS. to £3 les .: 300 ditto, ^4 lor. to £6; 400 ditto, £6 
to £8; 500 ditto, £8 8s. tO;^io lor. Similar Collections in Mabosaay 
Cabinets, 200 Examples, £4 10s ; 300 ditto, £j jos. ; 400, £12 12s., or 
in Stained Pine, at £3 lor , £6 6s. ^ and /lo lor. RECENT SHKLLS, 
100 Genera, £i is. *, 200 Genera, £2 7S. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


CONCHOLOGY and GEOLOGY. — Mr. 

DAMON, of Weymouth, supplies CoHeciionh (also Single Spe¬ 

cimens) suitable for Museums, Students, and Amateurs. 

FOREIGN SHELLS.—A Stock of great extent from all parts of the 
world. 

BRITISH SHELLS.-Nearly all the known Species. 

FOSSILS of all the formations, British and European. Collections of 
Rocks and their Fossfl.s, too Specimens, 42^- and upwards. 

MINERALS.—Collections commencing at too Specimens, 42.?. 

ROCKS—Sedimentary, Volcanic, and Pleutonic, illustrating the Physi¬ 
cal Structure of the Globe and recent Work.s on Geology, 100 Specimens 
24s. (Exhibited in the South Kensington Ed Museum.) 

Labels. An abridged Catalogue >eiu free. 

THOMAS D. BUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street. 


British Rocks—lao Speoimens ... ••• ••• One Guinea. 
Biilifih Fossils—zoo „ . One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
DtiaiUd Caialofust 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with thi.s beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and rciiMins .so by an occasional using, 
zor, 6d.t sent forP.O order.—ALEX. ROSS, 248, High Holboru, Lon¬ 
don ; and all Chemuts. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed nose iS^quii^ly shaped 
to per lection. Anyone can use them, and without pain. Price ioa. 6cf., 
sent carriago-iree lor P.O ordci.—ALEX. RUSS, 248 High Holborn, 
London. Paaiphlet sent lor two stamps 


LONDON AND CHILWORTH. 

MESSRS. UNWIN BROTHERS, Printers 

and Stcrcoiypers, are prepared to undertake Two or Three Periodicals ; 
also High-cl.iss Bookwork in Ancient or Modern Style, with appropriate 
Ornanients Having both Country and l.ondoii onice.s, .special facili¬ 
ties can be oH'ered. Estimates on applicaiiou to x, a, and 3, Oxford 
Court (109A, Cannon Street), F,.C. 


TRANSIT OF VENUS. 

AUTOMATIC MOVING MODELS, 

E>plaifting the Transit to all understandings. 

By the REV. E. L. BERTHON, M.A. F.R.A.S. 

Sold by HORNE & TIIORNTHWAITE, 3, Holborn Viaduct, London 
Price 8x.; or post free, 8s fxf. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Bauiu, Public Offices, and Railway Companies throughout 
Irelud. 

It writes almost instantly Full Black. | Flows easily from the Pen. 

Does not corrode hteel Pens. i Blotting-paper may be applied at the 

Is cleanly to use, and not liaUe to 1 moment of writing. 

Blot, I 

TO BE HA D OF ALL STA TIOHERS. 
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THE CONTEMPORARY REVIEW 

FOR JANUARY. 

Contents. 

I. By the late Count de Montalembert—On Rome and Fpain. 

3. By Professor Lightfoot-On Supernatural Religion (Second Paper). 

3 By W. R. Greg—On the Ob)ig.itions of the Soil. 

4. By R. A Proctor-On the Strategy of the Transit Campaign. 

By the Rev. J. Llewellyn Davies—On Church Prospects. 

6. By Julian Hawthorne—Saxon Studies, No. 3. 

7. By Matthew Arnold—On Objections to ** I.iterature and Dogma." 
b! By IVofessor Max Muller—My Reply to Mr. Darwin. 

9. By Bhhop Colenso—Sermon written for Westminster Abbey. 

STRAHAN & CO., Paternoster Row. 


NEWMAN'S ENTOMOLOGIST; 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 

Conducted by Edward Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Eniontohgist are to give every information about In¬ 
sects : more especially to work out the history of those which attack Fruit 
and Forest 1'rees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
(Queries on every branch of the Sen iic care solicited. To preserve a Con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 


THE POPULAR SCIENCE REVIEW, 

Quarterly, ts. 61/., No. 54, JANUARY 1875, contains;— 

The Microscopic Structure of Rocks. By the Rev. J. M. Mello, M. A . 
F.G.S, (illiistratccl). 

Gunpowder, its Manufacture and Conveyance. €ly A. H. Atteridgc. 
The Nebular Hypothesis. By J. J. Plummer, M.A. 

Ant-supporting Plants. By J. Britten, F.L.S, (Illustrated.) 

Geologic >1 Origin of English Scenery. By H. B. Woodward. F.G.S. 
Reviews of Books, Summary of Science for the Quarter, &c. 

London; ROBERT HARDWICKE, 192, Piccadilly, 


Price 25 . 6 d.t Tree by post 95. lod. 

THE NEW QUARTERLY MAGAZINE 

FOR JANUARY. 

Contents. 

Canada : An Emigrant's Journal,” By Lewis Parker. 

“ Naibnniel Hawthorne.” By (ieorge Barnett Smith. 

” 'I'he Mad Willouuhbys.” By E. Lyim Linton. 

“ Fnglish Flower Gardens,” By Archibald liants 

“Notes of '1 ravel in Poitugal: Supplementary Chapter.” By John 
{..itoiiche. 

“Sir Philip Sidney.” By Henry Kingsley. 

‘ A 'I’ragecly Queen : A 'Falc." By John Dangerfield, Author of “Grace 
'I'olinar.” 

London : WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 


Published on the First of every Month. 
PRICE SIXPENCE. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on tlie Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countiies ; containing also copious 
Reviews of New Publications—lltitish and Foreign—Transla¬ 
tions in Prose and Verse, and tho 7 vughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Piice Sixpence. Obtainable through all Booksellers and News¬ 
vendors in thf United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London : Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, £.C.; llod- 
der and Stoughton, 27 and 31, Paternoster Row, £.C. 


VERBATIM REPORTS OF 

DR. GLADSTONE'S LECTURES TO A JUVENILE AUDITORY 
AT THE ROYAL INSTITUTION, 

ON 

“THE VOLTAIC BATTERY,” 

Will appear in 

THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW 

(Published on the 1st and xsth of each month, price 4if.) 

Now ready, Vol. I., 6 J. ; Vol. 11., xox. 6 tl.) 

London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


On the zst of every Month, pp. 30, Bvo, with at least One Plate, 

THE JOURNAL OP BOTANY, 

BRITISH AND FOREIGN, 

XiBted by Hbnkv Trimbn. M.B, F.L.S., British Museum, assisted by 
J. O. Bakbr, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1875 (im. post free in the United Kiudomf payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, w.C., of whom msy be obtained uie volume for 
<874 (price s6r. 6^. bound in clothj; also covers for the volume (price u,), 
and back nufhben. 


THE BREWERS' GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers' Interests, 
Licensing, Legal, and Parliamentary Matters. 

Rbvibw of TUB Malt and Hop Trades ; and Wine and Sfikit Trades 
Record. 

The Official Organ of die Country Brewers* Society. 

(Founded 1822.) 

“ The Brewers' Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only juurnai oflicially connected wiui brewing interests. 

Subscription, 26s. (id. per annum, post free, dating from any quarter-day. 
Single Copies, is, each. Registered for transmission abroad. 

Offices—Bond Court, Walbrook, London, E.C 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 34 pages 8vo., with occasional lUustralio&t, 

Conducted by J. W. Douglas, R. McLachlan, F.L.S., £. C. Rve, and 
H. T. Staintun, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. 1 . to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of xor. each ; the succeeding 
vols. may be had separately or together at 75, each. 

London; JOHN VAN VOORST, i, Paumoster Row. 

N B.—Communications, &c., should be sent to the Editors at theaoove 
address. 


THE 


JOURNAL OF APPLIED CHEMISTRY, 

X MONTHLY PUBLICATION OP t6 PAGSS QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, Ac. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cenis paid strictly in advance, including postage to United 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fahricatious, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous othe^ ^ 

A suitable space is also devoted to Practical Reapet and mtereiting Scien- 

Full and carefully-prepared Market Reviews and Prices Current of Dmjga 
and Chemicals of every description are given in each number for New 
York. Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number* 

DEXTER & CO., PUBLISHERS, 
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XHS BEST FARMER^ NEWSPAPER* 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Bdiled by John ALCBUfOii Clakkb, Secratary to Ibo Caatnd Chambor of 
Ayricultura. 


Devotes specbd attentka to the diicussioiis and proceedinm of the Cham¬ 
bers of Aghcultnre of Great Britain (which now number upwards oi 
18,000 members), besides giving original papers on practical farming, 
and a of intelligence of particular value to the aOTCulturist. 

The London Com, Seed, Hop, (battle, and other Markets of Monday 
■re specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 30 . or prepaid, isr. a year post free. 

Published by W. PICKERING, ai, Arundel Street. Strand. W.C 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

MONTHLY, or POST-FREE. 6r. 6^/. PER ANNUM. 

llie ** Journal of Industry " is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World, 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Rraorts and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
l^ondon. 


'^lliat excellent periodical The Gardsn.**—P rofessor Owbn. 


THE GARDEN: A Weekly Illustrated 

Journal of Gardening in all its Branches. Founded and Conducted by 
W. KOIUNSON, F.L.S., Author of ** Alpine Flowers for English 
Gaidcns,*’ &c. 

** Mr- Rebinson's valuable and elegant weekly.’*— Review, 
Aug. 10th, iByt. 


The following are some of the subjects regularly treated of In its pages 


The Flower Ra* ien. 
Landscape Gaide ulng. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


Professor Asa Gray says: ** It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural aflairs. By such we hear it 
highly spoken of; and we thiuk we do a favour to those of that class who 
know it not as yet, by calling attention to it." 

« THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at per Copy. It may also be had direct from the 
Office at 5s, for a Quarter, pr. gd. for a Half-year, and xm. 6d. for a Year, 
payable in advance. Specimen Copies (post-free), 4^ Volumes xsr. each, 
MceptYoLL, which is i;x ir. 


Office—37, Southampton Street, Covent Garden, W.C 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Ctmducted by Edward Nbwman, F.L.S. F.Z.S. &c. 

The Zoologitt was esteblifhed in 1843 to record and preserve obsenmtiona 
on subjects similar to those treated of tn White’s '* Natural History of Sel- 
bome,* and tlte success whicb has attended it is sufficient woof that its plan 
IS acceptable to ** out-of-door natuiiluts those who delight in observing 
the "lanners, habits, the private lives, the migrations, movements, neste, 
ytmng and food of animals. It contains onginaTpapen and records of facts 
relating te Quadrupeds, Birds, Reptiles, Fubes, and Insects, together with 
notices of recent works on every bvaacb of Natural History. The editor 
has been assisted by more tlian two hundred of our very best sooli^ta 

Published on the First of every Month, 

PRICE ONE SHILLING. 

London; JOHN VAN VOORST, x. PalemoiiterRow, 


MESSRS. MACMILLAN. & CO.’S 

NEW BOOKS. 


MACREADY'S REMINISCENCES, 

and SELECTIONS from his DIARY and I.ETTERS. Edited by 
Sir Frederick Pollock, Bart., one of his Executors* With Four 
Portraits engraved by Jeans. 8vo. [Shortly. 

BIOGRAPHY of the Rt. Hon. FRAN- 

CIS BLACKBUKNP., late Lord Chancrllar of Ireland Chiefly in 
Relation 10 his Public and Political Career. By his SON. With Por¬ 
trait engraved by Jbbns, 8vo, xar. [This day. 

LAOCOON. Translated from the Text 

of Lessing, with Notes by the Rt. Hon. Sir Robert J. Phixximork, 
D C.L. With Photographs. 8vo, lai. [This day. 

SOCIAL LIFE in GREECE, from 

Homer to Menander. By the Rev. J. P. MAHAFFY, M A., Fellow 
of Trinity College, Dublin. Crown 8vo, 7s. ['lliis day. 

OGR SKETCHING CLUB. Letters 

and Studies on Landscape Art. By the Rev. R. ST. JOHN TYR- 
WHITT, M A. With an authorised Reproduction of the Lessons and 
Woodcuts ill Professor Kuskin's ** F^lemenis of Drawing." Crown 8vo, 
7r. (xf. frhis day. 

A SHORT HISTORY of the ENG- 

LISH PEOPLE. By J. R. GREEN, M.A., Examiner in the School 
of Modern History, Oxford. With Coloured Maps and Genealogical 
Tables. Crown 8vo, 8r. (td, [This day. 

** To say that Mr. Green’s book is better than those which preceded it, 
would be to convey a very inadequate impression of its merits. It stand.s 
alone as the one general history of the country, for the sake of which all 
others, if young and old are wise, will be speedily and surely set aside. 
It is perhaps the highest praise tVian can be given to it, that it is impossible 
to discover whether it was intended for the young or for the old. The sise 
and general look of the book, its vividness of narration, and its avoidance of 
abstruse argument, would place it among school books ; but its fresh and 
original views, and its general historical power, are only be appreciated 
by those who have tried their own hand at writing history, and who know 
the enormous difficulties of the task."— Mr. Samuel R. Gardiner in the 
Academy. 

TALES in POLITICAL ECONOMY. 

By MILLICENT GARRETT EAWCETT. Globe Svo, w. 

frhis day, 

“ The idea is a good one, and it is quite wonderful wbat a mass of econo¬ 
mic teaching the author manages to compress into a small space. 

i'hc true doctrines of International Trade, Currency, and the ratio between 
Production and Population, are set before us and illustrated in a masterly 
manner."— .ri thenaum, 

PRACTICAL HINTS on the QUAN- 

TITATIvy. PRONUNCIATION of LATIN. For the lue of Clm- 
Steal Teachers and Linguists. By A. J. ELLIS, B.A. F.R.S., &c. 
Extra fcap. Svo, 4^. fkU [This day. 

EFOLUTION and the ORIGIN of 

LIFE. B/ H. CHARLTON BASTIAN, M.D. F.R.S., Author of 
** The Begino'ngs of Lite." Crown Svo, 6r. fitf. [This day. 

On the METHODS of ETHICS. By 

HENRY SIDGWICK. M.A.. Lecturer and Ute Fellow oi Trinity 
College, Cambridge. Svo, i,r. t’l'hU day. 

ENGLISH MEN of SCIENCE ; their 

Nature and Nurture. By FRANCIS OALTON 
** Hereditary Genius," &c. Svo, 8r. ^ 

SCANDINA VIAN HISTORY. By 

K. C. OTTE. With Map*. Earn fcap. Svo, fir. (ThU day. 


MACMILLAN AND CO., LONDON. 


, F.R.S., Author of 
[This day. 
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MACMILLAN’S GLOBE LIBRARY. 

Beautifully printed on toned paper and bound in cloth extra, gilt edges, price 4^. 6//. each; in cloth 
plain, 3J. Also kept in a variety of calf and morocco bindings at moderate prices. 


The Saturday Review says: The Globe Editions are admirable for their scholarly editin^^ their iyfografhical excellence, 
their compendious form, and their cheapness'^ The British Quarterly Review says: compendiousness, elegance, and 

scholarliness, the Globe Editions of Messrs, Macmillan surpass any popular series of our classics hitherto given to the public. As near 
an approach to miniature perfection as has ever been viadef 

Shakespeare’s Complete Works. Edited by W. G. Clark, M.A., and W. Aldis Wright, 

M.A., of Trinity College, Cambridge, Editors of the “ Cambridge Shakespeare.** With Glossary, pp. 1,075. 

The Atiien/EUM says this edition « 1/ marvel of beauty, cheapness, and compactness, , , , For the busy man, above all for the 

working student, this is the best of nil existing Shakespearesf And the Pali, Mai.l Gazette observes: “ 7 o have produced the 
complete works of the worUVs greatest poet in such a form, and at a price within the reach of e^myone, is of itself almost sufficient to 
gwe the publishers a claim to be considered public benefactors 

Spenser’s Complete Works. Edited from the Original Editions and Manuscripts, by 

R. Morris, with a Memoir by J. W. I Talks, M.A. With (Glossary, pp. Iv., 736.- 

«* Worthy—and higher praise it needs not—of the beautiful * Globe Series,^ The. ivork is edited with all ike care so noble a poet 
deservesf—TyxiiN News. 

Sir Walter Scott’s Poetical Works. Edited with a Biographical and Critical Membir, by 

Francis Turner Palgrave, and copious Notes, pp. xliii., 559.' 

“ We ran almost sympathise with a middle<v^ed grumbler, who, after reading Mr, Palgrave's munoir and introduction, should 
exclaim —* Why was there not such an edition of Scott when I was a schoolboy ? * ** —Guardian, 

Complete Works of Robert Burns. The Poems, Songs, and Letters, edited from the best 

Printed and Manuscript Authorities, with (Jlo.ssarial Index, Notes, and a Biographical Memoir by Alexanok.r Smith, 
pp. Ixii., 636. 

“ Admirable in all respects f — Si'ECTATOR. cheapest, the most perfect, and the most interesting edition which has recr been 

///ZV/V/iY/. **—Bell’s Messenger. 

Robinson Crusoe. Edited after the Original Editions, with a Biographical Introduction by 

Henry Kingsley, pp. xxxi., 607. 

“ A most excellent and in n^cry way desirable edition — Court Circuj.ar. **Maemillatfs ‘ Globe' Robinson Crusoe is a book 
to have and to Morning Star. 

Goldsmith’s Miscellaneous Works. Edited, with Biographical Introduction, by Professor 

Masson, pp. lx., 695. 

Such an admirable compendium of the facts of Goldsmith's life, and so careful and minute a delhtealion of the mixed traits of 
hispcculiar^charactcr, as to be a very model of a literary biography in little ,"— Scotsman. 

Pope’s Poetical Works. Edited, with Notes and Introductory Memoir, by Adolphus 

WiLi.TAM Ward, M.A., Fellow of St. Peter’s College, Cambridge, and Professor of History in Owens College, Manchester, 
pp, lii., 505^* 

I'he Literary Churchman remarks: “ The ediioifs aimi notes and introductory memoir are excellent; the memoir alone would 
be cheap and well worth buying at the price of the whole volume," 

pryden’s Poetical Works. Edited, with a Memoir, Revised Text, and Notes, by W. D. 

Christie, M.A., of Trinity College, Cambridge, pp. Ixxxvii., 662. 

An admirable edition, the result of great research and of a careful revision of the text The memoir prefixed cofdains, within 
less than ninety pages, as much sound criticism ami as comp 7 ‘ehensive a biography as the student of Dryden need desire,"— Pai.l Mali. 
Gazette. 

Cowper’s Poetical Works. Edited, with Notes and Biographical Introduction, by William 

Bkniiam, Vicar of Addington and Professor of Modern History in Queen^s College, London, pp. Ixxiii., 536. 

“ Mr, Benham's edition of Canper is one of permanent value. The biographical introduction is excellent, full of information, 
siftgnlarly neat ami readable and modest—indeed too modest in its comments. The notes are concise and accurate, and tho editor has 
been able to discenm- and introduce some hitherto unprinted matter. Altogether the book is a very excellent one ,"— Saturday Review, 

Morte d’Arthur. Sir Thomas Malory’s Book of King Arthur and of his Noble Knights of 

THE ROUND TABLE. The original Edition of Caxton, revised for Modern Use. With an Introduction by Sir 
Edward Strachey, Bart, pp, xxxvii, 509. 

It is with perfect confidence that we recommend this edition of the old romance to every class of readers ,"— Pall Mall 
Gazette, 

The Works of Virgil. Rendered into English Prose, with Introductions, Notes, Running 

Analysis, and an Index, James Lonsdale, M.A., late Fellow and Tutor of Balliol C'ollege, Oxford, and Classical 
Professor in King’s College, London ; and Samuel Lee; M.A., Latin I.ecturer at University College, London, pp. 288. 

“ A more complete edition of Virgil in English it is scarcely possible to conceive than the scholarly work before us ,"— Glore, 

The Works of Horace. Rendered into English Prose, with Introductions, Running 

Analysis, Notes, and Index. By John Lonsdale, M.A., and Samuel Lee, M.A. 

The Standard says: “ To classical and non-classical readers it will he invaluable as a faithful interpretation of the mind and 
meaning of the poet, enriched as it is with notes and dissertations of the highest valm in the way of criticism, illustr turn and 
explanation^' 

MACMILLAN AND CO., LONDON. 




Ixxxvi 


NATURE 


[ yan . 7, 1875 


SPECIAL NOT/CE. ~-Mr. GEORGE SMITH'S Work, giving an Account of his 
recent ASSYRIAN EXPLORA TIONS, announced for publication in December, 
has been unavoidably delayed. It uhU be obtainable at all Rooksellers' and Libraries 
in Town arid Country, on MON DA Y, the 11th instant, 

ASSYRIAN 

EXPLORATIONS AND DISCOVERIES. 

By GEORGE SMITH (oi' the British Museum). 

One Volume, demy Svo, illustrated hy I'hotograplis and numerous Woodcut Illustrations of his recent Discoveries, price iSj. 1 

Mr. who was recently spoken of by Sir Henry Rawlinson as the greatest living authority on Assyrian antiquities and 

the ablest inteipveter of cuneiform characters, gives an account in this volume of his recent journeys to the East, liis excavations, 
and the important di.scoveries made by him. In addition to tlie details of these discoveries, his volume will be found interesting 
as a record of personal adventure. imtant. 

London : SAMPSON LOW, MAKSTON, LOW, SKARLE, Crown Buildings, i88, Fleet Street, E.C. 


E. DENT & GO., 61, Strand, & 34, Royal Exchange 

(FACTOllY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Hku Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Caialo<^Hcs or lisiimates on Afflication. 


Price lijjr., with Woodcuts, 

ETRUSCAN RESEARCHES. By Isaac 
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T^HE GEOLOGICAL SURVEY OF VICTORIA 
Geological Survey of Vicloria. Prodr omus of the Palae¬ 
ontology of Victoria ; or, Figures and Descriptions of 
Victorian Organic Remains. Decade 1 . By Frederick 
M'Coy, F.G.S., Government Palaeontologist, and Di¬ 
rector of the National Museum of Melbourne. (Mel¬ 
bourne : John Fr 5 res. London : Triibner and Co., 
1874.) 

E have at last a first instalment in the shape of a 
Decade, from Prof. M‘Coy, of Melbourne, Aus¬ 
tralia, upon the organic remains of that colony. It is 
entitled, Prodr omus of the Palreontology of Victoria, or 
Figures and Descriptions of Victorian Organic Remains," 
Decade I. The preface, by Prof. M^Coy, states that as 
the maps and sections of the Australian Survey would be 
incomplete without figures and descriptions of the fossil 
organic remains, it has been determined to issue a Pro- 
dromus or preliminary publication of the Victorian fossils, 
in decades or numbers of ten plates each, with descriptive 
letterpress. The first decade contains matter illustrating 
six different groups of fossils ; viz., the Graptolites, the 
Marsupiata, the Mollusca (Gasteropoda), gymnospermous 
and lycopodiaceous plants, and Star-fishes of the family 
Urasterida?. We presume that this mode of issuing the 
decade is an experimental one, as it will require eight 
or ten numbers of decades to complete one decade of 
a particular group, depending upon the number of plates 
devoted to these particular groups as they arc issued. 
We should have preferred seeing a decade on the Grapto- 
litida: completed at once, or the Astcriadie, or Volutidai, 
or indeed any other, thus forming almost a monograph of 
some special group, as a connected whole, as it will be 
long before a decade of any one group can be hoped for, 
unless the Professor has a large stock in hand, and store 
already prepared. If there is one group more interesting 
than another, figured in the decade, it is the Graptolites : 
the Victorian species figured are nearly all British, 
European, and American; no extinct organisms of 
apparently the same species had so wide a distribution in 
space. Hall, of America, Carruthers, Hopkinson, Lap- 
worth, Nicholson, Daily, &c., have all elaborately written 
(indeed still are writing) upon these mysterious^Hydrozoa; 
and Prof. M‘Coy, of Victoria, and Etheridge, of Edin- 
buigh, are now investigating the Victorian forms. Surely 
something definite maybe expected, or will be determined, 
as to their specific value. Monoprionidian forms of the 
genus Diplograpsus and Didymograpsus are the only 
genera touched upon in the decade; also one Phyllo- 
graptus, F. folium^ var. typus Hall, which differs little 
from our British species, except in being larger. M'Coy 
describes ten species, four of which are British of Lower 
Silurian age. Our own gold-bearing Cambrian slates of 
North Wales thus contain a fauna, the same i.i time as 
those “ goldfield slates’’ of our auriferous colony. 

Plates 3,4, and 5 of the decade and text are devoted 
to descriptions of the mandibulse or jaws of one genus of 
marsupial mammalia of Australia, Phascolomya pliocenus 
(Wombat). The mandibles only are. figured and de¬ 
scribed. The chief interest attached to this fossil arises 
from its being the first ever found in the Victorian fer- | 


ruginous gold drifts or gold cement of Dunolly. Prof. 
M^Coy fixes the age of the deposit as Pliocene Tertiary, 
corresponding in time with our upper crags of Norfolk 
and Suffolk, and he believes the Victorian beds correspond 
in age with the gold drifts of the Ural chain. 

Macropus liliamnd M.allas,extinct forms of Kangaroo, 
occur with this fossil form of Wombat. We look forward 
to much original matter from Prof. M‘Coy upon the 
phytophagous and carnivorous marsupials of the Aus¬ 
tralian continent. 

Plates 6 and 7 of the Volutida:, especially certain 
forms, are scarcely distinguishable from the Middle 
Eocene species of our own country (Barton and Brackles- 
ham); and the higher Oligocene Tertiaries of Europe are 
represented in these distant Qenozoic deposits of the 
antipodes. The Voluta anti-cingulata of M‘Coy seems to 
us to realise the alliance of our two British species—PI 
ambi^Ha and Voluta digitalina. We have again a repre¬ 
sentative form in V. antiscalaris^ M‘Coy, occurring in the 
Tertiary and Oligocene clays of Modop and Mount 
Martha. The Vololithes scalaris^ Sow. (Middle Eocene 
of Isle of Wight and Barton) and the Voluta nodom, Sow. 
(Bracklcsham and Barton) are so closely allied to those 
Australian Volutes that we fail to see any difference ; they 
are truly representative. The remarkable shells, V macro- 
ptera^ M‘Coy, zxi^y. Hannafordiy M^Coy, are essentially 
new forms, and throw fresh light upon the specific value 
of the genus ; the great expansion and globose nature of 
the wing or lip removes it from our British Crag Voluta 
Lambertiiy but to which in many other respects it is allied. 

Part VIII. with Plate 8 is devoted to the description of 
eight species of Zamites (Podozamites). This group of 
gymnospermous plants are of much interest to the 
palicophytologist, and, in this country and Europe, 
essentially typify and characterise rocks of Secondary or 
Mesozoic age. The discovery in Queensland of a bipin- 
nate or distichous Zamia (Bowenia) has changed our 
views as to the foliage of this group of Cycadacea*, now 
known to be compound instead of simple. M'Coy pro¬ 
poses the sub-generic name of Bowernites for these com¬ 
pound fossil Cycadaceae resembling the recent Bowenia. 
The fruit found with the remains does not aid the Pro¬ 
fessor in determining their true affinity, but he states they 
more strongly resemble the fruit of the fossil Zamiae of 
our Yorkshire oolites than the Araucarian type. The 
fossil or extinct British Cycadacem had long range in time, 
commencing in the Lias and living through all the 
Secondary rocks; Fittonia, of the Upper Cretaceous beds, 
being the last British form. The group is largely repre¬ 
sented by many species in our Wealden and Purbeck 
rocks. 

Part IX. and plate accompanying it illustrate one genus 
of lycopodiaceous plants (Lepidodendron). This ubiqui¬ 
tous genus occurs in the coal measures in every region of 
the globe, and frequently in the Upper Devonian rocks, 
but at the close of the Palaeozoic period passed away. 
There is much conflicting evidence and information rela¬ 
tive to the occurrence of this group of lycopods in the 
true coal measures of New South Wales and Victoria* 
Prof. M'Coy states that not one has ever yet been found 
in the coal strata of New South Wales or Victoria; its 
occurrence in both areas named is entirely unconnected 
with the beds yielding the coal M^Coy believes that the 
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coal-yielding rock of the above localities are of Mesozoic 
age; stating his reasons from the entire absence of Gala- 
mites and Lepidodenclrons, and from the presence of 
Taenioptera, Phyllotheca, and other forms intimately 
related to those of the* Mesozoic coal-beds of the oolitic 
formations of Yorkshire, Europe, Richmond (Ainerica), 
and India. That rocks of true Oal-measure age do occur 
in Australia there is no doubt; We cannot here discuss 
the fragmentary and conflicting evidence of its presence 
and distribution until more reliable data has been 
collected. 

Plate 10 illustrates two species of star-fishes from the 
Upper Silurian rocks, Ptcraster and UrastcrcJla, both of 
the family Urastcriclic. M^Coy^s Urasterclhi is the 
Stenastcr of Billings and Pakpaster of Hall ; and to this 
latter genus have been referred those forms of old star¬ 
fishes having adambulacral, ambulacral, and marginal 
plates on the arms, whereas Uraslerella differs in only 
having one row of plates on each side of the ambulacral 
groove. The two forms figured in the decade are named 
after the present mining and late geological directors of 
the colony. U. schvymi appears to be the first fossil 
star-fish found in Australia. These star-fishes, like many 
other Australian fossils, arc almost identical with our 
British types. We know of no more remarkable fact in the 
history and distribution of life than the aflinily that seems 
to exist between the forms of life over two areas so old 
and so vastly removed as that of Britain and Australia, 
antipodal to each other ; universality might almost be 
applied through Homotaxis to the geographical distribu¬ 
tion of the several formations which comprise the periods 
even slraligrapliically and lithologically; as well as the 
existence in common of numerous genera, and with many 
representative and some even identical species between 
the two countries. What difference in time there might 
have been between the deposition of the sedimentary 
materials and its accompanying life in our European or 
the American area, with that of the Australian region, wc 
shall never know; but the faunal relations were nearly 
the same, and the then species must liave had a far wider 
distribution [in space and time than we have hitherto 
imagined or generally believed. I 

This first Decade of Victorian Fossils will be studied 
with much interest by British pakuontologists, firstly on 
account of its being from the pen of the accomplished 
Director of the National Museum of Melbourne, and 
secondly on account of the valuable researches and 
matter forwarded to us illustrating the palaeontology or 
past life history of that remote region of the globe. 

LIVINGSTONE^S LAST JOURNALS^^^ 

II. 

The Last Journals of David Livingstone in Central 
Africa^ from 1^6$ {to his Deaths Continued by a 
Narrativej>f his last moments and sufferings^ obtained 
from his faithful servants^ Chu?na and SusL By 
Horace Waller, F.R.G.S., Rector of Twywell, North¬ 
ampton. In two vols. With portrait, maps, and illus¬ 
trations. (London;: John Murray, 1874.) 

'"“PHE Loangwa w^as crossed on December 15, and 
on Christmas Day Livingstone lost his four goats, 
a loss which he felt very keenly; « for, whatever kind 

* Ctmtuiiwd from p. 145. 


of food we had, a little milk made all right, and I 
felt strong and well, but coarse food, hard of diges¬ 
tion, without it, was very trying.^’ Indeed, after this 
JJvingstone suffered much frotn scarcity of food, and 
became greatly emaciated and weakened; and to in¬ 
tensely aggravate this, through the weakness of a boy 
and the knavery of a runaway slave, the medicine chest 
was stolen on January 20,1867, a loss which was utterly 
irretrievable. “ I felt,'* he sadly says, ‘‘ as if I had now 
received the sentence of death, like poor Bishop 
Mackenzie.’^ Fever came upon him shortly after, and for a 
time became his almost constant companion ; this, with 
the fearful dysentery and dreadful ulcers and other 
ailments which subsequently attacked him, and which he 
had no medicine to counteract, no doubt told fatally on 
even his iron frame, and made it in the end succumb to 
what he might otherwise have passed through with 
safety. 

The Chambezi, whose course into Bangweolo Living¬ 
stone has finally determined, was crossed on January 28. 
While detained for about three weeks at the village of 
Chilapangwa, a somewhat able and on the whole well- 
meaning chief, he sent off a packet of letters and 
despatches with some Arab slaves ; these reached Eng¬ 
land in safety. He also sent forward a small supply of 
l)rovisions to Ujiji. At last the southern shore of Tan¬ 
ganyika (or Lake Liemba, as the south part is called) was 
reached on March 31. By this time Livingstone was so 
weak, he could not walk without tottering. At the village 
of Chitimba, some distance west of the cud of the lake, 
he was detained for upwards of three months, on ac¬ 
count of a quarrel between a chief, Nsarni, and the 
Arab Kamccs, whom Livingstone found here with a 
slaving party, and who showed the traveller much kind¬ 
ness, On Aug. 30, difficulties having been adjusted, 
Livingstone proceeded westwards, and on Nov. 8 came 
I upon the north end of Lake Moero, "a lake of goodly 
size, flanked by ranges of mountains on the cast and west. 
Its banks are of coarse sand, and slope gradually down 
to the water ; outside these banks stands a thick belt of 
tropical vegetation, in which fishermen build their huts. 
The country called Rua lies on the west, and is seen as a 
lofty range of dark mountains.” 

Proceeding southwards, Cazembe’s, on Lake Mofwc, a 
lakelet a little south of Moero, was reached in a few days. 
The name of Ca/embe is already known in connection 
with the journey, in the end of last century, of Dr. 
Lacerda, who died and was buried not far from the pre¬ 
sent village. This Cazembe (he was killed shortly after 
Livingstone's visit) was the tenth from the founder of the 
dynasty, who came from Lunda, and conquered the then 
reigning chief, usurping the chiefship. Cazembe treated 
Livingstone on the whole handsomely. The traveller re¬ 
mained at his village about a month, when he again went 
to the north of Lake Moero, and visited the Lualaba, the 
river which, rising in Lake Bangweolo as the Luapula, 
and of which the Chambezi may be considered the 
beginning, stretches away northwards and westwards 
through Lake Kamolondo, and again northwards, to what 
termination is not yet known. Livingstone had a firm 
belief that it was the upper part of the Nile, though 
appearances would seem to suggest that it more probably 
joins the Congo. There is every likelihood that Ueut. 
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Cameron will be able ere long to solve the mystery. 
To this river Livingstone has given the name of 
his friend Webb, and to an important tributary from 
a reported large lake to the west, named by Living¬ 
stone Lake Lincoln, and made to join Lualuba about 
3° S. lat, he has given the name of his staunch friend 
“Sir Paraffin Young.” Livingstone again came south 
to Cazembe’s in May 1868. Before this all but five of 
his men deserted to a slave parly under Mohamed bin 
Saleh, who had been detained ten years at Cazembe’s, | 
and whom Livingstone helped to get off. He turned out | 
an ungrateful cheat. Continuing southwards in June, 
Livingstone on July 18 reached Lake Bangwcolo, al- I 
though he was not really its first European discoverer, | 
the Portuguese having been there long before him. 
With difficulty obtaining a canoe, he crossed to an island 
some miles off the north-west corner of the lake. The 
latter he calculates to be about 150 miles long by 80 
broad, and is 3,688 feet above the sea. It, as well as 
Mocro, abounds in fish of a great variety of kinds, some 
of which, no doubt, will ultimately be found new to 
science. Livingstone had no means of bringing away 
any specimens, and only gives the native names. As we 
have said, the north-east, east, and south sides of the lake 
are surrounded with " sponges,” the water in many places 
being so deep as to require canoes, and is intersected by 
the courses of many streams. On islets in this sponge 
the villages are located. 

In connection with this sponge” and the rainy 
season, Livingstone enters in this part of his journal 
on a long disquisition on the climate of Central Africa, | 
which we recommend to the notice of meteorologists. 
Speaking of the region around Bangweolo, he says 
“ burns {Scai/af for ‘ brooks are literally innumerable : 
rising jn ridges, they are undoubtedly the primary or 
ultimate sources of the Zambezi, Congo, and the Nile ; 
by their union are formed streams of from thirty to eighty 
or one hundred yards broad, and always deep enough to 
require either canoes or bridges. These 1 propose to call 
the secondary sources, and as in the case of the Nile 
they are drawn off by three lines of drainage, they become 
the head waters (the ca^ 7 i/ Niii) of ihe river of Egypt.” 
No one had a better right to theorise on this subject 
than Livingstone, for few had observed so much ; but it 
may yet be found that he allowed his eagerness to settle 
the Nile question to run away with his cooler judgment. 

After being detained near Bangweolo for some time 
by the disturbed state of the country, he proceeded north¬ 
wards in the company of some Arab traders. Still 
further delay occurred to the north of Moero, caused by 
the barbarity of the Arab slavers with whom he was 
compelled to travel, and it was not till December that a 
start in earnest was made north-eastwards to Tanganyika, 
He became so ill on the road witli pneumonia and other 
ailments, resulting from damp and a completely enfeebled 
constitution, that he became insensible and had to be 
carried part of the way. The effects of this illness never 
left him. The lake was reached in February 1869, and 
Livingstone entered Ujiji on March 14, a “ruckle of 
bones.” Supplies had been forwarded to him here from 
Zanzibar, but his misfortunes were aggravated by finding 
that most of them had been knavishly made away with by 
those to whose care they had been entrusted. 
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The traveller re-crossed Tanganyika in July, and on 
August 2 set out on a new series of discoveries to the 
west of the lake, in a region not before visited, scarcely 
even by the Arabs, that of the Manyuema. Through this 
region flows into the Lualaba the large river Luamo, or 
Luassc, or Lobumba, rising close to the west shore of 
Tanganyika. Livingstone’s object was to reach the 
Lualaba and if possible cross to the west side. After 
vainly trying to get west, he went into winter quarters in 
February 1870, at; Mamohela, in about 4° 20' S. lat. and 
27® 5' E. long. Another attempt was made to reach the 
river with only Chuma, Susi, and Gardner, He was 
again baffied and returned to Bambarre, south-west of 
Mamohela, in July, martyred with irritable eating ulcers 
in the feet, which seem to be caused by some form of 
malaria, and with which he was for long sorely troubled ; 
he was confined to his hut for eighty days with them. 
During his long detention here, which galled Living¬ 
stone dreadfully, he records many observations of the 
people, who certainly seem to eat human flesh, and prefer 
it when very “ high,” but who were on the whole ex¬ 
tremely kind to himself, notwithstanding the brutal usage 
given them by the Arab traders, with whom the country 
now swarmed, and who mercilessly burned \illagcs and 
slaughtered men, women, and children, simply to inspire 
terror. Here Livingstone became acquainted with what 
Mr. Waller thinks is an entirely new species of chim¬ 
panzee, a remarkable animal called by the natives the 
^‘Soko,” possessing wonderful intelligence and having 
some very curious habits. In February 1871, some men 
who proved worthless scoundrels reached him from the 
coast, and he again started for the Lualaba, which at last 
he reached on March 29. He stayed.at a village, 
Nyangwe, for four mon^lis, vainly ti7ing to get a canoe to 
take him to the other side, which was here 3,000 yards 
off, the bed of the river being dotted with many islands. 
This Nyangwe at which Livingstone stayed is a place of 
great interest; a regular market is kept daily to which 
hundreds of women from the other side flock to buy and 
sell goats, sheep, pigs, slaves, iron, grass cloth, salt fish, 
earthen pots, &c. The devilish treachery of the Arab 
slavers seems .to have reached its height here during 
Livingstone’s sojourn. A party under one Diigumbd, 
without, warning or provocation, assembled one day when 
the thronged market was at its height, and commenced 
shooting down the poor women right and left, so that 
between those who were shot and those who were drowned, 
hundreds were killed, and the market completely broken 
up. No wonder that Livingstone had “the impression 
that he was in hell,” and that his “ first impulse was to 
pistol the murderers.” This of course completely knocked 
on the head any chance which he may have had of 
getting a canoe, and in sickening disgust he made his 
way back to Ujiji, which he reached on October 23. 
While returning through Manyuema, his party was 
attacked by the enraged people, who mistook Livingstone 
for one of the slavers, and nearly stopped his further 
travels by a spear which grazed his back. This was the 
only time during these last seven years’ wanderings that 
the traveller was hostilely attacked. Five days after his 
arrival at Ujiji he was cheered and inspired with 
new life, and completely set up again, as he said, by the 
timely arrival of Mr. H. M. Stanley, ^e richly-faden 
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almoner of the proprietor of the New York Herald. Mr. 
Stanley’s story is known to everyone, and we need not 
repeat it 

With Stanley, Livingstone explored the north end of 
Lake Tanganyika, and proved conclusively that the 
Lusize runs into and not out of it. It will be satisfactory 
if the discovery of an outlet on the west side, just an¬ 
nounced in a despatch from Lieut. Cameron, turns out to 
be true. In the end of the year the two started eastward for 
Unyanyembe, where Stanley provided Livingstone with an 
ample supply of goods. Here Stanley urged his going home, 
but although he was now inwardly yearning to return, his 
judgment said, “ All your friends will wish you to make a 
complete work of the exploration of the Nile before you 
retire.” To this purport also was the advice of his 
daughter Agnes, whom he therefore calls a chip of the 
old block.” But had his judgment been cool enough, it 
might have told him that his constitution was so shattered 
that it was totally unequal to a task of such magnitude. 
The fountains he was in search of he supposed to be about 
400 miles to the west of Lake Bangweolo. 

The rest is soon told. Stanley left on March 15, 
and after Livingstone had wearily waited in Unyan¬ 
yembe for five months, on August 15 a troop of fifty- 
seven men and boys arrived, some of the boys being 
Nassick pupils from Bombay, one of whom was Jacob 
Wainwright, who afterwards acted so important a part 
in the home-bringing of his body. Thus attended, 
then, he started on August 25 for Lake Bangweolo, pro¬ 
ceeding along the east side of Tanganyika, over rugged 
mountains which sorely tried the endurance of himself and 
his retinue, even though he had two donkeys to ride, a 
present from Mr. Stanley. His weakness soon found him 
out; ere he reached the shore of Tanganyika his old 
enemy dysentery seized upon him, and seems never wholly 
to have left him, but to have got worse and worse, causing 
him fearful suffering till the bitter end. In January 1873 
the party got among the endless spongy jungle on the 
shores of Bangweolo, where vexatious delays took place, 
and where the journey was one constant wade below, and 
under an almost endless pour of rain from above. The 
Chambezi was crossed on March 26, and the doctor was 
getting worse and worse, losing great quantities of blood 
daily: but he seems never to have dreamed of turning back 
or of resting. No idea of danger seems to have occurred 
to him; he had so often before got over difficulties 
and attacks of all kinds, and he was so full of the 
object his heart was bent on, that the idea of death does 
not seem to have entered his head. This, we believe, 
moreover, is a characteristic of the disease. At last, in 
the middle of April, he was unwillingly compelled to 
allow his men to make a kitanda^ or rude litter, in which 
he was borne to the end. Still the dreadful illness is 
spoken of as a mere annoying hindrance. Thus, on the 
29th of April, Chitambo’s village on the Lulimala, on the 
south of the lake, was reached. The last entry in the 
journal, of the last two pages of which a fac-simile is 
given, is April 27 ; ‘‘ Knocked up quite, and remain— 
recover—sent to buy milch goats. We are on the banks 
of the Molilamo.” On April 30 he was careful to wind 
his watch, but with the utmost difficulty, and early on the 
morning of May i he was found by the boys kneeling by 
the side of his 1^, dead. 


Chitambo behaved generously, and the men, headed by 
Chuma and Susi, acted with great intelligence, faithful¬ 
ness, and discretion. Everything was carefully locked 
up, and the story of the preparation of Livingstone’s 
body for the purpose of carrying it home to his own folk, 
by beckin’ forenent the sun,” is known to all. After a 
five months’ march through many difficulties, the atten- 
dantsreached Unyanyembe. Here Lieutenants Cameron 
and Murphy and Dr, Dillon were met, and early this year 
the body arrived at Zanzibar, and in the end of April 
was deposited, as was meet, in Westminster Abbey. 

A monument with an appropriate inscription has been 
erected to Livingstone in the Abbey; and doubtless, in 
time to come, a more suitable memorial will take the 
place of that rude one placed near the spot where their 
hero died, by the hands of his loyal and faithful attendants. 

Mr. Waller, we think, has on the whole performed his 
sacred task judiciously, printing the journals, as we have 
said, exactly as he found them, though many of his 
parenthetical remarks seem to us unnecessary. The maps 
are of great assistance to the reader, and will be found ot 
value to the geographer, although in the meantime, so 
far as Livingstone’s last journey is concerned, they must 
be regarded as to a great extent conjectural. No doubt 
careful criticism will soon do its work both on journal and 
maps, and, with the help both of previous and subsequent 
exploration, test the exact geographical value of the 
achievements which cost Livingstone his life. The illus¬ 
trations arc interesting and helpful. 


BUCHANAN ON THE CIRCULATION OF THE 
BLOOD 

The Forces which carry on iJie Circulation of the Bloort. 

By Andrew Buchanan, M.D. .Second Edition. (London: 

J. and A. Churchill, 1874.) • 

N the same way that, aipong <1 priori mechanical 
philosophers, the possibility of discovering a per¬ 
petual motion was a favourite subject of discussion before 
the development of the theory of energy, so, among 
physiologists, the relative importance of the different 
forces which maintain the circulation of the blood was an 
equally common source of speculation before the intro¬ 
duction of the blood-pressure gauge and the sphygmo- 
graph. Within the last twelve or fifteen years, however, 
the various problems which used to occupy the attention 
of Magendie, Amorii ^d Barry have been completely 
solved by entirely fresh methods of observation; and 
these, quite irrespective of their opinions^ have verified 
or disproved their theoretical deductions according to 
whether or not they were based on sound premises. 

Dr. Buchanan devotes much of the short work before 
us to the consideration of one of^ these bygone points, 
namely, the pneumatic forces which maintain the circula¬ 
tion of the blood, the importance of which he endeavours 
to demonstrate by a series of hydraulic experiments, the 
different elements of which are, we fear, slightly savoured 
with the bias of preconceived notions, as the result at which 
he arrives is that after birth the circulation is mainly 
carried on by two forces—the propulsive force of the 
heart and the pressure of the atmosphere, acting nearly 
in the proportion of three of the former to two of the 
latter; but that as life advances, and the quantity of 
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venous blood increases, the latter force becomes relatively 
more powerful.” The most energetic of these auxiliary 
pneumatic forces is stated to be that of the chest, which 
is followed in importance by the suction force of the 
heart and by a pleuro-cardiac pneumatic force,” in which 
the heart, contracting in a rigid chamber, draws blood 
into it from the surrounding veins, on account of its 
decrease in size during the systolic act. The elaborate 
investigations of MM. Chauveau and Marey,* published 
a little more than ten years ago, put us in a position to 
state exactly, in inches of mercury, what are the values of 
the pneumaticforces which Dr. Buchanan describes; and as 
these results are evidently not familiar to British physio¬ 
logists, to those at Glasgow at least, it may be worth 
while recapitulating them here. First, the sphygmograph 
trace in health shows that, as Dr. Arnott maintained, 
normal respiration has scarcely any appreciable effect on 
the blood-pressure, because the horizontal line joining 
corresponding points in the different pulse-beats is very 
nearly, if not quite, straight. These authors also explain 
how the antagonistic results of Ludwig and Vierordt—in 
which the one states that the blood-pressure falls during 
inspiration, and the other during expiration—can be 
accounted for; they finding that if the air-passages are 
partially obstructed, as by shutting the mouth and closing 
one nostril, the one result is produced ; whilst if these 
same passages are freely opened, the opposite effect is 
observed. The influence of respiration may therefore be 
dismissed as comparatively insignificant. 

That of the heart is much more considerable. By 
means of a beautifully constructed piece of apparatus 
M. Marey has been able to demonstrate the existence 
and amount of the negative or suction forces, as far as 
they are found to exist in the different cavities of the 
heart, during the different parts of each cardiac pulsation. 
His results are recorded by the graphic method,t and 
their agreement among themselves is evidence of their 
accuracy. The work referred to contains a full descrip¬ 
tion of the apparatus employed. The following are the 
results:—In the right ventricle the blood-pressure docs 
not ever go beyond zero, except at its basal portion, 
where it is sometimes found that a minute suction force 
develops immediately after the closure of the aortic valves, 
and then only. In the left ventricle an appreciable suc¬ 
tion force is observed at the same time as in the right; it 
is, however, not great. It is impossible, by any means 
yet devised, to get at the left auricle, but the right auricle 
is easily arrived at from the jugular vein. In it the blood- 
pressure is ncar/y always negative or below zero, it being 
otherwise only during its systole. A study of the auri¬ 
cular cardiograph trace shows that Immediately after the 
auricular systole, which is the same thing as saying at 
the commencement of the contraction of the ventricles, 
the pressure in the auricle descends rapidly below zero ; 
that the descent is broken by a small wave, and that the 
suction force commences to diminish gradually after the 
closure of the aortic valve, becoming nil a very short time 
before that organ again contracts. The explanation of 
these changes is not difficult. The rapid fall in the auri¬ 
cular pressure during the ventricular contraction was 
many years ago fully explained in a peculiarly able 

* Marey, ** Circulation du Sang ;" Paris, 1863, 

t l-oc* cit pp. 95, 96. 


memoir by Mr. Bryan,* and the active dilatation of the 
ventricles of the heart during diastole, which necessitates 
a corresponding internal suction force, has been shown 
by more than one physiologist to depend on the peculiari¬ 
ties of the coronary circulation. 

By employing a specially adapted manometer M. Marey 
was able to measure this suction force in the right auricle 
of Equus caballtis^ and found that it ranges, on the 
average, between — 7 and - 15 millimetres of mercury, 
the same method giving 120 millimetres as the average 
pressure in the left ventricle during the systole. From 
these figures the true relation borne by the contractile 
force of the heart to its suction'power'can be readily 
estimated. 

The “pleuro-cardiac pneumonic force” described by 
Dr. Buchanan is nothing more than that above referred 
to as described by Mr. Bryan, the latter author having 
previously demonstrated that on account of the heart -a 
conical organ—contracting in a conical cavity, it must 
necessarily advance towards the apex of that cone during 
systole, and so leave the base to be filled by the absorp • 
tion of the blood from the distended veins. 

These remarks all tend to show that many of Dr. 
Buchanan’s investigations are in the right direction, but 
that a further acquaintance with the literature of the sub¬ 
ject would enable him to employ his considerable ingenuity 
and enthusiasm in the elucidation of points still remain¬ 
ing unexplained to students of the science of physiology. 
This want of acquaintance with the works of others is, 
we think, partly explained by some incidental remarks in 
the book before us. The author says : “ I have always 
exercised all the branches of my profession. ... I can¬ 
not but regard this custom as much superior to that 
which our medical corporations are now enforcing, of 
making every man from the beginning select for himself 
a single branch of the professionto which are added 
other remarks derogatory to specialisation in study. 
With these we cannot agree, and still Think that “ if you 
wish to find a man of large views of physiological nature,” 
he is more likely to be a special student, with time at his 
disposal, unoccupied by miscellaneous professional calls, 
than one who, turning his attention to all things, has no 
opportunity of concentrating it on any one, to the ad¬ 
vancement of our knowledge of its details. 


OUR BOOK SHELF 

Elements of Animal Physiology. Elementary Science 
Series. By J. Angell. (W. Collins and Co., 1874.) 

There is more than one way by which the relative im¬ 
portance of scientific facts may be arrived at. An inves¬ 
tigator, whilst prosecuting his independent researches, 
will not be long in forming a fairly accurate standard, and 
this he finds it easy to impart to others. Many engaged 
in educational work find it impossible to afford the time 
for independent observation or prolonged study, and yet 
it is their ambition to give their pupils a fairly corri^t 
estimate as to those of the innumerable facts surrounding 
then) on which-they should lay stress in preparing for a 
pass examination. The standard with them therefore 
becomes nothing more nor less than the questions of 
former years or of other similar examinations ; the work 
which answers the greatest number of these in the most 
satisfactory manner being looked upon as the most 

Lancet^ Feb. 8, T834. 
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valuable, especially if the irrelevant matter is reduced 
to a minimum. The small book before us contains a 
c^efully compiled and accurate digest of many of the 
most prominent facts of human physiology, with inci¬ 
dental references to some of the best known peculiarities 
of a few of the lower animals, illustrated by several appro¬ 
priate and well-selected diagrams, among which, how¬ 
ever, there is an important one indicating the general 
distribution of the arterial system, which is unfortunately 
reversed, and another explaining the leverages of the 
body, representing a man as standing with his centre of 
gravity far in front of the tips of his toes. The language 
employed is clear and concise, whilst many of the best 
known terms in common use among physiologists are 
explained in a glossaiy at the end of the book. Some of 
the practical Wustrations suggested to the pupil for his 
own instruction are particularly to the point. There are 
some explanations with which, however, we cannot agree, 
such as that the activity of the circulation of the blood 
which accompanies physical exercise is the result of the 
alternate compression and relaxation of the veins ; and 
that a much vaunted theory as to the cause of cholera, 
which involves the purchase of a much advertised appa¬ 
ratus for its relief, has sufficient foundation for even the 
slightest mention in any book for the use of students. 
The non-technical character of the work will commend 
it to many as a useful introduction to physiology. 

The GanUncf^s Year Book and Almanack^ 1875. By 
Robert Hogg, LLD., F.L.S. {Jounuil of Horticulture 
Office.) 

This is a very handy and valuable little book. The in¬ 
formation it contains is of a kind that may be thoroughly 
depended upon. Besides a great deal of practical infor¬ 
mation of a miscellaneous sort, there are tolerably copious 
gardening directions for each month, besides selected lists 
of fruits and vegetables, and of the new plants of last year. 
It will be very useful to amateur gardeners, and would be 
still more so if it gave some short and plain descriptions 
of various horticultural operations—such, for example, as 
pruning different kinds of fruit-trees. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsiblefor opinion 5 expressed 
by Ms correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is takeft oj anonymous commumcattons.\ 

Absence of Microscopic Calcareous Organic Remains 
in Marine Strata charged with Siliceous Ones 

In a letter headed ** Deep-Sea Researches,^' and subscribed 

W. C. Williamson, Owens College,'* in your issue of the 24th 
Deci (vol. xi, p. 148), the author, after having stated that Dr. 
Wyvillc Thomson has come to the conclusion that the calcareous 
Clobigerinse and other such elements had been removed by the 
** solvent action of carbonic acid accumulated in the deep-sea 
waters/' adds that, “ In my memoir [1847, ^ arrived at 

the saime conclusion." 

Then follow extracts from the “Memoir" itself, alluding to 
the removal of all the calcareous forms, leaving only the siliceous 
structures," by “ carbonic acid gas in solution in water." 

Finally, the author states .-—“After venturing upon these con¬ 
clusions in 1847, not as mere speculative guesses, but as the 
deliberate result of a Icng scries of investigations carefully 
worked out, I need scarcely say how intense was the interest with 
Winch 1 read Dr. Wyvilm Thomso9.'s observations, which so 
thoroughly sustain and confom the accuracy of mine. My con¬ 
tusions were wholly derived from the microscopic observa¬ 
tions of earths and rock specimens which I compared with the 
few examples of foraminiCerous oose with which I was then 
familiar.”, 

, ' “ Felix.cjui potuU rerum cognoscere causas.” 

la^ttumerating the different kinds of destruction which take 
place in sponge-spieiks generally, lhave noted that the cal¬ 
careous spicuk. is subject to one in pavticul^. “in which there 
. IS a general breakdown of the whole fabric, which gradually 


becomes resolved into a group of aqueous-looking globules, of 
different sizes, ^'among which there is not a trace of the original 
structure to be seen. Were this change confined to those cal¬ 
careous spicules which I have mounted in Canada balsam, 1 
should have inferred that it was caused by the balsam; but 1 find 
that the same change accompanies these spicules where they 
may have been taken in by the kerataceous sponges to form an 
axis for their homy fibre; and it is worthy of remark that the 
spicules of the Echinodermata, which may lie side by side with 
them, do not appear to be similarly affected. Of what nature 
the origin of this disorganisation may be 1 am ignorant; it is a 
chemical question ; but the destruction takes place so rapidly in 
many instances that 1 have for some time past ceased to mount 
any more calcareous spicules, and now preserve a record of them 
by immediate sketches.*' (Ann. and Mag. of Nat. History, vol. xii. 
1873, P.. 457 -) 

Thus it follows that a removal or an annihilation of the forms 
of these microscopic calcareous organisms lakes place after they 
have been rcpeat^ly washed in fresh water, dried under a great 
heat, and covered at the same lime with balsam, that is, treated 
artihcially ; as well as naturally, when they are mixed up with 
other microscopic organisms to form the core of the horny fibre 
of marine sponges ; while the same thing lakes place with the 
Foraminifera, as testified by slides, in some of which fragments 
of OpercuUna arabica mounted upwards of twenty years ago have 
nearly all passed into dissolution, and others in which the 
spicules of calcareous sponges which were mounted not more 
than six years since have disappeared altogether, leaving 
nothing but a few aqueous-looking globules in their places re¬ 
spectively. 

So that this dissolution may arise without the presence of 
“ carbonic acid gas in solution in water ; '* and as it is common 
to the calcareous organisms mounted in balsam for the cabinet, 
as well as in llie core of horny fibre in the marine sponges ot the 
“deep-sea,'* we may fairly assume that the removal of tlie cal¬ 
careous forms from the siliceous ones in marine deposits may be 
due to more causes than that assigned by the author of the letter 
to which I have alluded. 

Moreover, even the siliceous spicules which form the core of 
the glassy fibre in the vitreous sponges may, with the circum¬ 
jacent layers of the fibre itself, undergo absorption to such an 
extent, in the skeleton of these sponges, afUr death, as to leave 
nothing but a siliceous shell with hollow, continuous tube 
throughout. 

Such are the results of my microscopic observations among 
these minute organisms and therefore, in the concluding^ words 
of the letter under reference, “ J think I am justified in wishing 
the fact to be placed on record.’* 

Indeed, so common and rapid is the process of destruction or 
inherent disintegration among the microscopic ailcarcous organ¬ 
isms which I have mentioned, that I am compelled to the con¬ 
clusion that it is to this chiefly, and not to “ carbonic acid gas 
in solution in water,” that we must look for a satisfactory ex¬ 
planation of the fact that minute calcareous organic forms are 
comparatively absent among the siliceous ones of marine de¬ 
posits, both recent and fossilised. 

The agency of decay is as difficult to comprehend zs the 
agency ol development (why we should die any more than why 
we should live); hence it becomes unphilosophical to limit the 
operations of either to any o/ie process. All that appears certain 
in the matter is, that the three great attributes of the system, 
viz., creation, preservation, and destruction, form a cycle in 
which, to speak figuratively, the words “ perpetual change ” 
may be enwreathed. IIknry J. Cartkr 

Budleigh-Sallerton, Dec. 26, 1874 


The Constant Currents in the Air and the Sea 

The Philosophical Magazine for July, August, and September 
contains a memoir, continued through the several numbers, by 
Baron N. Schilling, Captain in the Imperial Russian Navy, on 
" the Constant Currents of the Air and the Sea." It appears that 
this memoir was first published in the Russian, afterwards in the 
German, and finaUy translated and publish^ in the English 
language; so that it seems to be regaraed as a memoir of con¬ 
siderable importance. 

When any new and^ extraordinary results axe obtained in any 
department of important scientific inquiry, the interests of sdenoe 
re(|uire that the basis of these results should be critically exur 
mined before they are received and this is especially so arbese, . 
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as in this case, the results are entirely at variance with those of 
rofound and elaborate researdies in the same direction which 
ave preceded. We propose, therefore, to examine briefly only 
a very few points in the reasoning from which these results have 
been deduced. 

The author states in the commencement that equilibrium is 
disturbed by the three following causes - 

(a,) Alteration of the specific gravity of the water or air. 

(^.) The rotation of the earth on its axis. 

(r.) The attraction of the sun and moon. 

He accordingly treats the subject under these three general 
heads. Under the first two he endeavours to show that none of 
the usual causes to which the currents of the ocean and the atmo¬ 
sphere have been usually refened can have much, if any, effect 
in producing them, and that they must, therefore, be due to 
some other cause. This seems to be designed to make way for 
the introduction into this subject of Ihc new disturbing forces 
contained above under the last head (r). Much might be said 
with regard to what is staled under the first two heads in dis¬ 
paragement of the forces upon which these currents have been 
heretofore supposed to depend, but we shall confine ourselves 
here to a very few steps merely in the reasoning under the last 
head. 

The author sets out under this head by assuming tlwt llic 
et|ui]i])rium theory of the tides is ap[)licablc to the real case of 
natute, and with this assumption he endeavours to show that the 
llood-tide rises higher above the plane of static equilibrium than 
the ebb-tide sinks below it. Now, it is well known by all who 
arc familiar with tidal theories, that this theory is entirely worth¬ 
less as a rcjmcseiitative of the real tides of the ocean. Here, 
then, there seems to be a weak place in the very foundation of 
the whole reasoning, and any results based upon it should be 
received with much disirust, if even all the following steps in 
the argument were regarded as valid. In the second jdace, he 
attempts to show, by a method Avhich is very unscientific and 
inconclusive, that the forces of the sun and moon tend to produce 
a current from the east towards the west in the flood-tide, but 
the reverse of this in the ebb-1 ide. This is then followed by 
iiiiother assumption in the following language : - Since, as we 
have shown, the flood rises more above the normal level of the 
sea than tlie ebb sinks below it, we think we can assume, as an 
hypothesis, tlinl the force of the flood-current will be grerder 
than that of the ebb-current.” Krom tliis he infers that the dif¬ 
ference ill these forces must produce a constant current in the 
ocean in the torrid zone from cast to west, but, for reasons whidi 
do not seem clear, the reverse of this toward the poles ; and in 
this way,•taking into account the deflections of the continents, 
he accounts for all the ocean currents without the aid of any of 
the usual causes assigned. In the case of the atmosphere he 
thinks that the same reasoning must hold, but admits that in 
this case the alteration of the specific gravity by heat towarrl the 
equator may produce some additional and modifying effects. 
Saying nothing with regard to the steps in the argument, these 
results arc based upon a confessedly doubtful hypothesis, and 
therefore should not be received without further proof. 

This is not a question to be*settled by authority, but after the 
profound investigations of Laplace and Airy upon the tidal forces 
and the solution of the tidal problem, from which no constant 
currents around the earth were obtained, we would scarcely 
expect that such results would be legitimately obtained in a lew 
pages of verbal reasoning without the aid of mathematics. It is 
true that more recently a very small effect of that kind has been 
obtained, tending to produce a westward current in all latitudes, 
from which, by means of friction, the earth's rotation on its axis 
is supposed to be slightly changed, but this effect is of an order 
almost infinitely small in comparison with those under considera¬ 
tion, and not at all contemplated in the author's reasoning, 
referred to above. Wm, Ficurel 

Washington, D.C,, Nov. 7, 1874 


Mud Banks on Malabar Coast 

Thk phenomenon of the mud banks and of tracts of mud sus¬ 
pended m the sea*' on certain parts of the Malabar coast, is not, as 
you suppose (vol. xi. p. 135), unexplained. The late Capt. Mitchell, 
curStor of the Madras Museum, some years ago submitted a 
quantity of the mud to microscopic examination, and published 
the results in the Madras Journal of Uterature and Stiaue <1 
have not the work at hand^ or 1 would give vou volume and 
page). He found it to consist almost entirely of Dlatomacem, of 
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which he detected and distinguished sixty-two species. In the 
paper in the Madras Journal Capt. Mitchell gives a list of the 
genera and a numerical list of the specific forms. 

The causes .that have determined this local development of 
Diatomacese remain for investigation. They appear sometimes 
10 shift their place. Thus, a Dutch navigator (Stavorinus, I 
believe) described two such banks as existing to the south of 
Cochin in 1777, but these no longer exist. 

Richmond, Surrey Henry F. Bla^nforii 


Ring Blackbird 

ItVERY morning a brown bird (apparently a female Idackbird) 
feeds at my library window. She has a white spot on the breast, 
and a large white ring, in the exact position of lliaton a Barbary 
dove, not meeting under the chin. Is this an unusual variety ? 
I see no mention of such a peculiarity in any of the books at 
hand, as T.ewin, Bewick, Mudie, &c. ' C. M. In^leiiy 

Valentines, Ilford, Jan, 4 


ON THE MORPHOLOGY OF CRVS'TALS* 

T3KOFESSOR MASKF.LYNE, in introducing his sub- 
^ jeet, said that in the assembly-room of the Chemical 
Society he should have to treat of Crystallography as the 
Science of Chemical Morphology. To the chemist the 
crystallisation of a substance is a familiar marvel; so 
familiar, indeed, that he hardly sufficiently considers its 
importance in relation to his own science. For the 
physicist, on the other hand, the instinct with which the 
molecules of a substance obey the laws of a sublime 
geometry—sublime because simple and universal—^is a 
theme the contemplation of which has guided him to some 
of the most subtle and almost metaphysical conceptions 
that he has formed regarding the constitution of matter, 
and has afforded him invaluable insight into the working 
of tlie laws that control the pulsations of heat and light 
and other manifestations of force. But, although the mor¬ 
phological relations of the crystal are the external expres¬ 
sion of the more subtle physical properties which uncferlie 
them, he stated that the purpose of the lectures he was 
about to deliver would l^c confined to the consideration 
only of the former. 

Placing a large and very perfect crystal of apophyllite 
from the Ghats of India on the table, the lecturer pointed 
out that certain faces carrying peculiar striations were 
repeated four times ; that again others of a triangular 
form, planted on the angles of the latter, were repeated 
eight times, and that these had a lustre of their own ; while 
again a plane of octagonal form was repented only once 
on the top and at the bottom of the crystal, and carried 
.a peculiar roughened surface, which was seen to be made 
up of innumerable small square pyramids in parallel posi¬ 
tions. He further showed that by turning the crystal 
round about an axis perpendicular to the last planes, the 
relative situations of the planes, as viewed from any 
point, came always to be the same at any revolution 
through a quarter of a circle. A group of faces repeated 
with similar properties was defined as a farm, the crystal 
in question thils exhibiting three forms ; the repeated 
faces of each form retaining the same general aspect so 
long as they wetc not moved round through an angle 
greater or less than 90*^. Then taking crystals of quartz 
which presented the same forms^ he pointed out that faces 
that corresponded to one another on the different cryst^s, 
and even on the same crystal, have very different relative 
magnitudes; and that, in fact, these magnitudes ware 
controlled by no rigid geometrical law. On the Other 
hand, the angles which measured the mclinatidn of corre* 
spending faces on each other were in every case identical 5 
hence angular inclination, that is to say,, the direction in 
space, not relative position, that is tolstty, precise muti^I 
distance, in the faces, has to be recognised as a principle 

* Some notes of the Lecturee at the Chemical Society^i TOOma 

in BiiTihigiofl House, on the Morphology of Crystal^ by P#of, N. & 
Maikelyne^ F.K.S. ^ 
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fundamental to crystallography. This may be expressed 
by saying that die angles of a crystal are symmetrically 
repeated. 

The study of crystallography in its aspect as the science 
of chemical morphology thus resolves itself into the dis¬ 
covery of the laws which regulate the repetition of planes, 
the directions of which in space, and not their relative 
magnitudes, result from that geometrical instinct which 

S lides the molecules of every individual substance as 
ey become colligated into the symmetrical structure of 
a crystal. 

The lecturer then went on to point out that the features 
of a crystal the symmetrical recurrence of which had to be 
studied were the faces^ the edges^ and the quoins (or solid 
angles); and he entered on a general geometrical review 
of die conditions under which faces in meeting produce 
an edge, or a quoin, or a series of edges or of quoins ; 
and after showing the mode by which the angular inclina¬ 
tion of two faces was measured, he dilated on one in par¬ 
ticular among the various modes in which faces might 
meet, namely, that in which three or more faces intersect 
with each odier in the same line or edge, or in edges 
parallel to the same line. For the crystallographer such 
groups of planes possess the highest significance; a group 
thus presenting parallel edges he denominates a zone^ and 
it is clear that the direction of the line to which all the 
edges that can possibly be formed by the intersections of 
jmy and every pair of the planes belonging to the zone is 
indicated when we know the direction of any one of these 
edges. A considerable part of the earlier among the 
ensuing lectures will have to be devoted to the considera¬ 
tion of this subject of zones: and the development of the 
relations between the planes of a zone, under the restric¬ 
tions imposed by a simple and beautiful law, will be found 
to involve fundamental principles regarding the symmetry 
which controls at once the morphological and the physical 
properties of the crystal in such a manner that all the 
systems, the symmetrical forms, and the general character 
of the optical, thermal, magnetic, electric and mechanical 
properties of the crystallised substance hang, as it were, 
suspended from that simple law by a chain, each link of 
which is a simple deduction from the link in the argu¬ 
ment immediately above it 

Then taking a crystal of the mineral barytes, Prof. 
Maskelyne pointed out that certain planes upon it were 
repeated, some in parallel pairs, and others four times, 
but also in pairs that were parallel, while all of these 
planes presented the property already stated to be cha¬ 
racteristic of a zone ; their edges were parallel. Then, 
supposing a l^midary’s wheel to have been passed through 
the middle of the crystal perpendicularly to all these 
edges, and therefore perpendicularly to the faces them¬ 
selves, he proceeded to deal with the profile of the 
planes of the zone as they would be seen in such a 
section. He first defined such a section as the plane 
of the zone, or the zoncplane; and characterised it 
as a plane perpendicular to the edges of the zone. 
Then drawing a figure to represent this profile or zone- 
plane^ he pointed out that two of the planes of the zone 
being perpendicular to each other, he might draw two 
lines through a point within the crystal and in the zone- 
plane parallel to the traces of those two phmes, and 
therefore perpendicular to each other, and that now he 
could use these lines as axes, or as an artificial scaffold¬ 
ing, to which he could refer the traces of the other faces 
of the zone, and by the aid of which he might determine 
the relative directions of those faces. 

The circumstance already established by the scrutiny 
of many crystals, namely, that the faces of the crystal 
mght be drawn nearer or further from a point within 
f^ystal indifferently, justified the lecturer in drawing 
the trac^ cf two of the faces in the zone so as to intcr- 
i^t in the same jjoint on one of the two axes thus chosen. 
Tliey would thus intercept on the other axis two different 


portions of that axis. Calling the former of these axes 
Z and the latter AT, we may say that the ratio of the 
ntercept by cither of the two planes on the Z axis to the 
intercept on the X axis by the same plane is the tangent 
of the angle formed by the trace of the plane in question 
with that of the plane parallel to the axis of or the co¬ 
tangent of the angle it forms with the trace of the plane 
parallel to the axis Z. This tangent for the plane in 
question, which gave an angle of 51*^ 8'by measurement 
for the angle on the axis X^ had a value i*24o7. The 
other face of the zone, being represented by the line which 
met the axis of X at an angle of 68*^ 4', would thus yield a 
corresponding tangent of 2'4834. It will be seen, there¬ 
fore, that the ratios of the intercepts for the two planes 
would be, for the first plane, 

the Xintercept : the 2r intercept :: i : 1*2407 
for the second plane, 

the X intercept ; the Z intercept :: i : 2*4834 

If the first of these ratios be called that of a : the 

second will be that of a : 2^, i.e. of - • ^. The co-tan- 

2 I 

gents of the angles would of course yield similar ratios for 
the distances on the axes X and Z at which the two planes 
intersect with them: but the common intercept on the Z 
axis would in this case be unity. The ratios would be 

intercept ^ 0-80594 ^ « 

Z intercept i c 

Ditto for the second plane == ^ 40267 _ a 

1 2C 

A third plane in the zone treated in the same way 
would give an angle the tangent of which would lead to 

a ratio for the intercepts corresponding to ~ , and 

5 2 

if the same process were extended to all the planes 
in the zone, it would be found that all of them would 
yield, by the simple process of measuring their in¬ 
clinations and taking the tangents of their angles on 
the plane represented by the axis X, values that may 

a c * 

be represented by the proportion ^ where a and c 

are in the ratio above determined, and where h and / 
always arc capable of representation by rational and 
generally, nay, almost always, by very small whole num¬ 
bers. This law thus simply enunciated for the faces of a 
single zone, as referred to two axes parallel to two faces 
of the zone here taken as perpendicular to each other, 
will be found, when the faces of the crystal are referred to 
three axes instead of two, not in the same plane, and also 
when they are inclined to one another at other angles 
than right angles, still to control the inclinations of the 
faces of the crystal, provided only that the axes X YZ 
thus taken be lines of crystallographic significance, such 
as lines parallel to edges formed by faces of the crystal ; 
while the ratios a \ b \ c represent the intercepts on those 
axes taken in the order XY Z fourth face of the 
crystal and are the numerators, while letters such ks h h I 
stand for the numerical denominators in the fractions 
that represent the ratios of the intercepts of any other 
fifth plane of the crystal. Any three numbers in the 
ratios a \ b \c represent the intercepts on the axes of the 
fourth or standard plane, and are called the parameters 
of the crystal; one parameter in particular being 
^nerally taken as unity. The numbers by which 
the parameters have to be divided in order to assign 
the ratios of the intercepts to any fifth plane of the 
system, namely, the simplest numbers expressive of the 
ratios A ; ^ are called the indices of that plane; and 
when these indices are united into what is termed the 
symbol of the plane, by being written in brackets as 
\h k /), (3 2 i), &c., one understands by this that 
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a 

h • 


^ ~ represent the ratios of the intercepts of the 

k ' I 


plane (// k /), and - : - : £ those of the plane (3 2 i). 

321 

Where either of these values A, /t, or I becomes 
zero, this would represent an intercept indefinitely great 
upon the axis to which it refers, since the algebraic 

value of a quantity of the form ^ is infinity. Referring 

again to the original zone on the crystal of barytes, 
we see that the face, the trace of which on the zone 
plane was taken for the axis of will nowhere intersect 
with that axis, so that its index for the axis of Z becomes 
o, and similarly for the plane parallel to the axis X. In 
like manner if an axis V perpendicular to the zone plane 
representing the profile of the zone of barytes had been 
taken for a second axis, all the planes of that barites zone 
would have been parallel to that axis F, which is in fact 
its zone axisy being parallel to the edges of the zone, and the 
index with respect to that axis would for each plane of 
the zone have been o. Thus, taking our indices in the 
order corresponding to that of the axes X YZ^ we can 
now say that the plane, the trace of which gave us our 
axis of Zy would have for its symbol (;/ o o), where n was 
any whole number, or rather, since we may divide the 
whole symbol by without altering the ratio, (100). So, 
the plane the trace of which gave us the direction for the 
axis of X would be (001); the standard plane that gave 
the parameters a and c, having for its intercepts the values 

j;£, would be represented by the symbol (loi), while 

the other two planes would receive the symbols (201) and 
(S02). ^ .... 

Since all planes on a crystal must intersect if continued 
far enough with all three or with only two, or finally with 
only one of the axes, they may be considered as falling 
into one or other of three groups : such, namely, as have 
three whole numbers in their symbol; such as have one 
zero in their symbol (the zero corresponding to the 
axis with which they do not intersect) ; and such, thirdly, 
as have two zeros with unity for their indices. 

Passing*from a system with rectangular axes, the lec¬ 
turer next considered the general case of an axial systein in 
which the axes might be oblique to each other. In pointing 
out that the three planes which contain these axes, namely, 
the planes A' K, Y ZyZ A', divided the space around the 
point in which they and the axes intersected into eight 
divisions or octants, he proceeded to designate the posi¬ 
tion of a point situate anywhere in space by the Cartesian 
method of co-ordinates. The point o of intersection of the 
axes being called the origin, and positions to the right, 
above, or in front of it, being considered as positive ; those 
to the left, to the rear, and below it, as negative, it becomes 
possible, by means of lines parallel to the axes projected 
from the point, to determine its position in either octant. 
Then taking two planes in a zone which intersected with 
all three of the axes, such as two planes (111) and (321), 
the lecturer showed, by a representation in a model, how 
the edge in which these two planes intersected could have 
its direction determined by making it parallel to the 
diagonal of a parallelepiped the sides of which would 
represent the co-ordinates of any point in that line, in the 
ratios of na\vb\wCy where Vy and w represented 
values which the lecturer proceeded to educe from the 
symbols of the faces. For this purpose he represented 
the planes by two equations or expressions involving the 
ratios of the co-ordinates of any point in the plane, in 
tenns of the parameters of the crystals and the indices of 
the planes. 

Then, by a familiar algebraic method, he obtained an 
expression for the relations between the co-ordinates 
for any point in the line in which the planes intersected. 
The expression thus obtained gave a symbol for the edge 
in the form of the determinant of the indices of the two 


planes : thus a symbol [u v w], included in square 
braces, representing the edge formed by the planes {ef^) 
and (A k l\ had for the values of its indices— 

V ^/l-gk 

V -el 

w= 6* k - fit 

and tfie lecturer proceeded to show tiiat any third plane 
with the indices pqr belonging to the zone [u V w] must 
fulfil the condition— 

/ u H- ^ V + V w ~ 0 

and furthermore, that if two zones had a plane in common*, 
the symbol of that plane is found by taking the determi¬ 
nant of the symbols of the zones. 

The next subject treated of had reference to the various 
means which geometry offers for a more convenient treat¬ 
ment and representation of the different zones of a crystal, 
than that of making an elaborate drawing of its edges. 
Of these, the method of referring the planes of a system to 
a sphere by means of their normals was shown to possess 
great simplicity. A sphere being conceived as described 
around the point, or ori/fn, in which the axes cross one 
another as a centre, lines drawn from that point perpen¬ 
dicular to each plane of the crystal—^the normals to these 
planes—are continued till they penetrate the surface of 
the sphere in points that will be called the poles of the 
planes, the symbol for a pole being identical with that for 
the plane to which it belongs. The poles of a zone of 
planes will thus be distributed along the arc of a great 
circle of the sphere, its zone chcle. Hence the discussion 
of the inclinations of the planes of a crystal, and so, many 
of the chief problems of crystallography, becomes reduced 
to their treatment by spherical trigonometry; and what 
has further rendered this mode of considering the rela¬ 
tions of the planes of a cryst«T.l especially advantageous 
has been the means which the principles of the projection 
of the sphere afford us of graphically representing within 
the circumference of a circle the poles corresponding to 
all the faces, however numerous, that any single crystal 
or that all the different crystals of a substance may pre¬ 
sent, while the symmetry which they obey in their distri¬ 
bution is seen at a glance. The stereographic projection 
employed in Prof. Milleris systein for this purpose affords 
by its simplicity, its ready application, and the important 
geometrical principles which it possesses, by far the most 
practical, and with a little experience in the student, much 
the most intelligible representation of even the most com¬ 
plex forms of crystallography. 

The characteristics of the stereographic projection were 
exhibited in a small working model, in which it was 
shown that the eye, supposed to be placed at a point on 
the splicre of projection, would see the arcs of circles on 
the opposite hemisphere as though projected on a plane 
screen passing through the centre ot the sphere and inter¬ 
secting with its surface in a great circle, ilte circle 0/ pro-’ 
jectioUf at the pole of Avhich the eye was situate; such 
arcs of circles on the sphere were shown to be projected 
as arcs that themselves were circular, and the method of 
finding the centres for these projected arcs, and again the 
mode of determining the value of an arc on the projected 
circle by drawing lines from a projected pole of that circle 
to the circle of projection, so as to intercept the required 
arc upon the latter circle, were illustrated in the case of 
arcs upon the model. 

The next subject taken up by the lecturer was in the 
form of a digression in which he treated of the relations 
of the parts into which a line was divided by four points, 
two of which might be supposed to be stationary, while 
the two others assume different positions on the line. 
First the harmonic and then the anharmonic division of 
such a line was discussed; and from this, the lecturer 
passed to the consideration of the harmonic and the 
anharmonic division of an angle, contained by two and 
divided by two other lines ; and he showed, firstly, that 
when two lines out of four passing through the same 
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point are perpendicular, and one of these bisects the 
^ angle formed by the remaining two lines, the sines of the 
angles taken in the proper order are in the harmonic 
ratio. Another point illustrated was that a sheaf of four 
lines presents the same anharmonic ratios of their sines as 
does a sheaf of four,lines severally perpendicular to them. 
Reverting to the subject of the traces of the faces of a 
zone on their own zone plane, it was now seen that we 
can discuss the subject of relations of any four planes in 
the zone by considering those of their normals the 
angles between which are measured on a great circle of 
the sphere. But it remains to obtain an expression that 
shall connect these angles with the symbols of the poles 
or faces of the zone. Such an expression obtained by 
Prof. Mille;- in the first case involves a relation of the 
simplest kind. In short, the anharmonic ratio of four 
planes is the ratio which we obtain directly from the 
determinants of the symbols for the four planes. Since, 
however, the symbols for a zone as obtained from the 
symbols of different pairs of faces of the zone may, and 
generally do, differ by a common factor, it is advisable to 
put the expression for the anharmonic ratios of four 
tantozonal planes under the form of a convenient symbol 
given them by V. von Lang, viz., for the four planes 
PQRS\^ 

PQl .r/**S-l _ sinPQ . smPS _ m 
QRJ ‘ LSKJ sin\PR-PQ) ’ sin {PR-- PS) Vi 
where the letters on the left side of the expression stand 
for the symbols of the planes of which the determinants 
are to be taken. This very important expression offers 
the means of determining one unknown symbol or one 
unknown angle among those belonging to the four planes; 
another result that flows from it is the necessity for the 
anharmonic ratios of four planes in the zone, z.c. the 
magnitudes and being always rational if the planes 
belong to a crystal. And this is another and more 
general way of stating the fundamental crystallographic 
law, that of the rationality of indices. 

Prof. Maskelync next proceeded to discuss some of the 
further results deducible from this great law. Firstly, 
since the harmonic ratio of four planes brings those 
planes under the requisite condition of rationality, we can 
say of any zone in which two of the planes are perpen¬ 
dicular to each other, that for any third plane of the zone 
inclined on one of them at an angle 0, a fourth plane may 
also exist as a possible plane of the zone, also inclined on 
the first plane at the angle 0; and further, the professor 
went on to state that if we ask the question what are the 
conditions for three consecutive planes in a crystal zone to 
include the same angle we find for answer that only in 
those cases is this possible where cos. ^ is rational, and 
that this is only so where possesses one of the values 
90°, 60", 45°, and 30°. 

After a review of the results thus' far obtained, the pro¬ 
fessor entered upon the subject of symmetry, and de¬ 
fining the different varieties of geometrical symmetry; 
such as, firstly, the symmetry oif a plane figure to a centre 
of symmetry, to one or to several lines of symmetry, or to 
a pivot of symmetry ; and secondly, that of a solid figure 
to a centre of symmetry, to one or to several planes of 
symmetry, and to one or to several axes of symmetry: | 
he defined certain terms which would be found useful 
in the discussion of the symmetry of crystals. Thus, 
a plane figure was enihy-ymmetrically divided by a 
single line of symmetry or oriho-symmetncaily dividtA by 
two lines of symmetry perpendicular to each other; while 
an axis of, for instance, hexagonal symmetry became one 
of di-hexagonal symmetry, where each repeated element 
of form is itself doubled, as by reflection, on a plane of 
symmetry. 

In applying the principles of geometrical symmetry to 
crystms, il: was shown that the best and simplest method 
was that of dealing with the distribution of their poles on 
s»^rc of projccticn. 


The condition requisite for a single plane of symmetiy 
to exist upon a crystal was then shown to be that this 
plane should be at once a zone plane and a possible face 
of the crystal On the other hand, for a crystal to be 
symmetrical to a centre, no particular condition was re¬ 
quisite, since the direction and not the requisite position 
of a crystal plane has been seen to be the important point 
regarding it, while again every plane passing through the 
origin may be represented by the symbol of either of its 
poles indifferently. Now, an axial system as previously 
defined involves five variable quantities; namely, the 
three angles between the axes ; 

I, the angle Y Z 
7 )^ the angle Z X 
f, the angle X Y 

and the two ratios involved in the parameters, namely, 



Hence, for a crystal to be centro-symmctrical, all these 
five quantities may vary from one substance to another. 
If, however, the crystal system be divided symmetrically 
by a plane, two of these axial elements are absorbed in 
satisfying the two requisite conditions of that plane being 
at once a crystal face and a zone-plane. 

A crystal system that is simply centro-symmctrical pre¬ 
sents the kind of symmetry characteristic of what is called 
the Anorthic system of crystallography ; a crystal that 
obeys the principle of symmetry to a single plane belongs 
to the Oblique or Clinorhombic system. 

{To be continued^ 

TWO REMARKABLE STONE IMPLEMENTS 
FROM THE UNITED STATES 

T he similarity of stone implements, both modern 
and prehistoric, that obtains throughout the world, 
has been commented upon so frequently as scarcely to 
need further illustration. Within a few. days, however, 
1 have found two forms of arrow and javelin points that 
are so unusual in their shapes, and otherwise of interest, 



Fig^ z.-*(Natunil sire.) 


that I believe drawings of the two, and a brief note con¬ 
cerning them, will be welcomed by archjeologists. 

Fig. 1 represents a flame-shaped ” arrow-point, as 
this shape has been well called by Mr. E. B. Tylor 
{;vide “ Anahuac,*' by E. B. Tylor, p. 96, Fig. i). Although 
I have collected fiilly ten thousand specimens of “ Indian 
relics'' from the immediate neighbourhood of Trenton, 
New Jersey, U.S.A., of which a very large proportion 
were spear and arrow heads, I have not been able before 
to duplicate this form, or to find any unmistakable trace 
of it in the bushels of fragments that here cover the 
ground in some places. This arrow-head, accompanied 
by the javelin (Fig. 2) and several of the leaf-shaped 
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S ttern, was found in a fresh-water shell-heap on the 
nk of Watson's Creek, Mercer Co., N. J. The pecu> 
liar interest attaching to this ‘Aflame-shaped” specimen is, 
I consider, two-fold. First, the form is one hitherto known 
only as Mexican—^at least, in the works on Stone Im{>le- 
ments of which I have knowledge there is no illustration 
of a similar specimen; and secondly, while possibly this 
specimen may have been brought from Mexico, through 
the system of barter so extensively carried on by the 
aborigines—(I have found fragments of obsidian arrow- 
points in New Jersey, the material of which, if not the 
finished weapons, must have come from Mexico)— 
it seems more probable that it was fashioned in this 
neighbourhood, and being found, it may be, of an unde- 



Fjg. 9.— (Natural size.) 


sirable shape (Mr. Tylor does not state if this pattern 
was common or rare in Mexico)^ was not adopted as one 
of the many forms given to this class of weapons. If 
my supposition is correct, then the specimen » a good 
example of the production of a similar style of weapons 
in distant quarters of the globe. 

The mineral, both of this specimen and that which is 
represented by Fig. 2, is a dull bluish-white hornstone, 
very similar in general appearance to the European flint. 
The smaller specimen measures two and a quarter 
inches in length. It is noticeably thin, and remarkable 
for the small size and irregular outlines of the flakes. 
This irregular flaking off of the mineral under the blows 
of the hammer-stones is due to the “ impure ” character 
of the mineral, there being thread-like veins of brittle 


silex (?) enclosing minute pebbles extending through the 
mass in every direction, and these appear to have checked 
the flakes and caused their jagged irregular outlines. 

Fig. 2 represents a remarkable javelin head made of 
the same material as the preceding, and having, but in a 
less degree, the “ flame-shape ” of th^ smaller specimen. 
The character of the workmanship indicates, 1 think, that 
the same aborigine chipped them both. Like the other, 
this spear-head is very thin and “irregularly” flaked. 
In the shell-heap in which these were found, as far as we 
have examined it, there was nothing else that differed 
from the ordinary “finds” and contents of aboriginal 
graves, being simply leaf-shaped arrow-heads, grooved 
stone axes, a corn-crusher and basin (“ f^uerns,” vide 
Evans' “Stone Implements of G. B.” p. 233), and a 
polished celt. Chas. C. Abbott 

Trenton, New Jersey, U.S. 


PROTECTION FOR INVENTIONS 

W E stated in our leading article of the 24th ult. on 
this subject, that in the course of the discussion at 
the Society of Arts, Col. Strange had mentioned that the 
Patent Commissioners requested the Royal Society some 
time ago to nominate one of three eminent men of science 
who should perform the herculean task of infusing scien¬ 
tific order into the Patent Office, but without salary. 

The Society of Arts, in their journal of the 25th ult., 
have very properly published correspondence which fully 
establishes the correctness of a statement which other¬ 
wise might well be thought incredible. The subject of 
niggardliness to scientific men is so important, not merely 
to the men themselves, but more still to the progress of 
knowledge, and therefore to the interests of the whole 
community, that wc feel bound to republish this corre¬ 
spondence. We must, of course, regret to animadvert on 
the acts of the late Lord Romilly, who is no longer 
amongst us to justify them; but the public duty must 
still be performed, and as his lordship wrote as the 
spokesman of his colleagues, they can at any rate defend, 
it they can, what at present seems indefensible. 

In Lord Romilly's letter the proposed duties of these 
unpaid men of science are enumerated : they are to 
“superintend the general management of the Patent 
Office, to see that the indexes and abstracts of the speci¬ 
fications are made accurate and complete, and to redress 
the other defects complained of.” 

We here see precisely what sort of work four highly 
salaried lawyers considered men as eminent in science as 
they in law might with perfect justice be expected to 
execute for nothing, namely, a combination of hard 
routine drudgery with the most delicate discrimination in 
questions extending overthewholerange of scientific know¬ 
ledge. It is true that their labours were to be lightened by 
the invaluable privilege of “ acting in conjunction with the 
Lord Chancellor and the Master of the Rolls, and of 
referring to them ” whenever the occasion of too tough a 
problem might require it. In plain English, the men of 
science were to do all the work of the Patent Office 
gratuitously, but in the name of these highly-paid lawyers, 
who notoriously do none of it, but who would thus pocket 
both the credit and the substantial reward. 

If this had been an isolated example of the assessment 
of scientific work in England, we should hardly have cared 
to draw attention to it for the mere sake of denouncing 
exceptional narrowness of view and selfish injustice. It 
is because the example is typical that we assist CoL 
Strange and the Society of Arts in exposinjg it. The best 
proof of the prevalence of the same spirit is afforded us 
by some evidence volunteered by the Marquis of Salis¬ 
bury before the Duke of Devonshire's Science Commis¬ 
sion. His lordship observed that “ Government depart¬ 
ments have got an idea into their heads—I do not loiow 
why—that scientific opinions differ in this from medical 
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and legal opinions, that they have a right to have them 
gratuitously. I have never been able to understand on 
what grounds that thcopr rests ; and my belief is, that if 
you would assimilate scientific knowledge to medical and 
legal knowledge in that respect, you could always get, for 
a proper remuneration, the very best scientific opinion that 
the country is able to furnish. You cannot expect that 
you should be able to make upon a man, every monicnt 
of whose time is occupied, a demand involving his tiine 
for hours or days of research, if you are not prepared to 
behave to him as you would to a lawyer in a similar case.*^ 

There is no reason to suppose that, though these obser¬ 
vations reflect with severity upon the Patent Commis¬ 
sioners’ proposal, Lord Salisbury had that case in view 
when he made them. lie was no doubt giving the result 
of his wide experience as a statesman and departmental 
chief, and it is a comfort to know that in the present 
Cabinet there is at least one man competent to assign its 
true value to scientific work, and bold enough to insist 
that that value shall be given. It will be perceived that 
Lord Salisbury hints that the departments are not, and 
cannot be expected to be, supplied with “ the best scien¬ 
tific opinion,” because it is not properly paid for. He 
therefore urges liberality to men of science, as we have 
always done, strictly on the ground of public policy. An 
instance in point recently came to our knowledge where 
a department asked one of our most eminent physicists for 
an opinion on a meteorological question, but the corre¬ 
spondence was abruptly closed on his venturing to inquire 
what would be his remuneration for preparing a laborious 
and difficult report. 

Foreign nations are now teaching us that it is time 
short-sighted parsimony like this came to an end, and that 
the sooner men in authority are “ prepared,” as the Patent 
Commissioners phrase it, to pay handsomely for the most 
fruitful work of which man is capable, the better for the 
country. 

It must not be overlooked that at the time this pre¬ 
posterous proposal was made by the Patent Commissioners 
two of their own number were the recipients of 5,000/. or 
6,000/. a year, paid out of the Patent fees, for which they 
rendered, and could render, for want of the requisite 
knowledge, absolutely no service to the Patent system, 
and that the surplus income of the office was about 
90,000/. per annum. 

The following is a copy of the coiTcspondencc referred 
to by Col. Strange in his remarks during the discussion, 
as having taken place on the subject of appointing unpaid 
Commissioners of Patents 

(CoJ>y oj the MemoriaL') 

To the Right Hon. the Lord Romilly, Master of the Rolls. 

My Lord,—►The great use of patents is to make known the 
inventions, processes, and secrets of others. It is therefore 
highly important that t)ie mass of infoimation accumulated at 
the Patent Office should be made available, so a.s to make known 
as far as possible all inventions and modes of manufacture for 
the benefit of the country. The advantage of so doing would 
be immense, and would help to keep the manufactures of this 
country in advance of others. Action in this direction on the 
part of the authorities has been prayed for in every memorial 
that has been presented. 

One of the first memorials was presented by the Institution of 
Mechanical Engineers, with Mr. Robert Stephenson as pre¬ 
sident at its head. This was presented in 1853 to the Right 
Honourable Frederick X/Ord Chelmsford, Lord High Chancellor 
of Great liritain, the Right Honourable Sir John Romilly, 
Master of the Rolls, Sir Fiuroy Kelly, her Majesty’s Attorney- 
General, and Sir Hugh McCalmont Cairns, her Majesty's 
Solicitor-General; and prayed for greater facilities being given 
to persons making inquiries in any branch of knowledge at the 

The second memorial in 1862 was presented to the Right 
Honourable Sir John Romilly. it prayed amongst other things 
for « a building as an office for patents, including in it a com¬ 
plete library, a commodious reading-room, and suitable offices 


for a proper staff of clerks and others to prepare well-digested 
and numerous abstracts and abridgments of inventions and pro¬ 
cesses, made public either by the specifications of patents or 
otherwise, and whether English or foreign.” 

A third memorial was presented to Sir John Romilly in 1864. 
It prayed not only that the efficiency of the office should be 
increased, but called the attention of the Commissioners to 
recent reductions in the staff and its disorganised state; which 
stair was ** utterly inadequate to satisfy the requirements of per¬ 
sons seeking information among the very numen>us works con¬ 
tained there.” The memorialists went on to state that ** they 
had entertained the hope that, so far from a reduction being 
made, there would have been an increase ordered to such an ex¬ 
tent as would have enabled the abridgments of the specifications 
in the various branches of art (which abridgments were commenced 
about seven years ago) to be pushed vigorously forward, so as 
to complete the abstracting of the whole of the original specifi¬ 
cations, and to keep up those abstracts from year to year as new 
matter is furnished. 'S'our memorialists feel it is hardly possible 
to oven'ate the advantages to be derived by the jiublic from a 
complete and intelligent system of abstracts; and they venture 
to urge upon the consideration of the Commissioners the neces¬ 
sity of at once providing a sufficient number of qualified persons 
(to be under the entire control of the scientific officer appointed 
by the Commissioners to superintend the specifications) to assist 
that officer in preparing snch abstracts, and also to collect and 
epitomise scientific information generally.” 

The president and members of the Institution of Mechanical 
Engineers addressed a memorial in 186410 the Right Honourable 
Lord Westbury, then Lord Chancellor, bringing under his lord¬ 
ship’s notice the fact “ that very great loss and delay are occa¬ 
sioned to manufacturers, inventors, and others, by the want of a 
complete classification and the prompt indexing of all inventions, 
whether patented or not, foreign as well as English, Such a 
systematic arrangement as is needed is quite within the compass 
of an efficient staff of officers possessed of technical knowledge, 
and could be at once proceeded with; the state of inventions 
could tlien be ascertained, and the common case of several per¬ 
sons patenting the .same thing would be avoided. ” 

III 1864 a Select Committee of the House of Commons in- 
quireil at great length into the working ol the ]\atent Office; 
and reported, in accordance with the general tenor of the evidence, 
that much more was required to be done at the Patent Office to 
render it efficient ; that more attendants were required, and 
“ that the want of increased accommodation was so much fell us 
to prejudice the due administration of the PateiiUlaw” (para¬ 
graphs 3 and 4 of report; answers 10 to 13, 18 to 21, 658 to 
662, 667, 817, 8O3, 1038, and 1039 of evidence). 

We merely allude to the opinions expressed by the Select 
Committee of the House of Commons, scientific men, manufac¬ 
turers, engineers, and inventors, as the various memorials and 
other documents aic in the possession of the Commissioners of 
Patents ; but we would further mention that the variou.s Com¬ 
missioners of Patents have from the year 1S5S reported from 
time to time to the Lords of the Treasury that great improve¬ 
ments were wanted, and a good building urgently required for 
the purposes of the Patent (Jffice. 

Ill conclusion we beg to slate that it Is our decided opinion, 
and that of many of those who have signed various memorials, 
that it would conduce greatly to the progress of manufactures 
and the advancement of commerce, if the large stock of know¬ 
ledge of inventions and processes, both patented and open, stored 
at the Patent Office, were made available to the manufacturers 
and the public generally ; and this your petitioners believe would 
best be compassed if her Majesty were graciously pleased to 
appoint that ** other person as Commissioner of Patents,” as 
contemplated by ^he Patent-law Amendment Act of 1852, and if 
the atafi at the Patent Office were augmented by the addition of 
a sufficient number of persons, possessed of good technical know¬ 
ledge, and well able to abstract all specifications as they came in 
daily, so that they might at once be entered into an efficient 
Subject-matter Index, which would give a true indication of 
what was in the specifications. In addition to this of course the 
large number of specifications already at the office would require 
to be abstracted and entered in a similar manner in a new edition 
of subject-matter indexes, that would really indicate what was 
contained in each specification, which the present indexes do 
not. Further, we beg to urge that similar subject-matter in* 
dexes be formed of all inventions and processes comprised in the 
very numerous indexes and tables of contents of the scienti& 
books contained in the excellent scientific and technical library 




^yan. 7, 1875] 


NATURE 


m 


of the Patent OHice, so that any person using due diligence 
might easily learn with tolerable certainty whether an invention 
were new or old, which is not now the case. 

We beg to append a sample page of such two subject-matter 
indexes as we would submit are urgently required. It is almost 
superfluous to mention that there are now several hundred 
thousands of pounds accumulated surplus, and an annual surplus 
of about sixty thousand pounds, contributed by the very class of 
persons who would benefit by such improved indexes. 

L. L. Dillwyn, M.P. 

Richard Baggallay, M.P. 

Charles Fox, Mem. Inst. C.E. 

Charles Hutton Gregory, President Inst. C.E, 

Edward Woods, Mem. Inst. C.E. 

C. William Siemens, Mem. Inst. C.E., F.R.S. 

Robert Mallet, Mem. Inst. C.E., F.R.S. 

Frederick J. Bramwell, Mem. Inst C.E. Council. 

Edward A. Cowper, Mem. Inst. C.E. 

20th March, 1868. 

[Copy of Reply of the Master of the Rolls to Mr, Dilkvyn,) 

Rolls, 31st March, 186S. 

Sir,—I transmitted to the Lord Chancellor the memorial pre¬ 
sented to me on the 20th March instant by yourself and the 
gentlemen who accompanied you, relative to the present state of 
the Patent Office, together with my views on the subject; and 
we have since considered the matter in consultation together. 

The result of this is that we are prepared to recommend to 
her Majesty’s Government that three gentlemen should be 
appointed to act as Commissioners of Patents together with the 
l^rd Chancellor and the Master of the Rolls fur the lime being 
—one to represent mechanical science, another to represent 
diemical science, and a third to represent the subjects more 
usually and more especially comprised in the term “Natural 
Philosophy.” We should propose that the gentlemen to be 
tecommended to her Majesty for this purpose should be, as 
^regards the hist, from gentlemen to be nominated by the Society 
of Mechanical Engineers; as regards the second, from gentlemen 
to be nominated by the Chemical Society ; and as regards the 
third, from gentlemen to be nominated by the Council of the 
Roysd Society. Bui we are not prepared to recommend that any 
salary should be attached to the services of these gentlemen. We 
trust and believe that gentlemen fully competent for the purpose 
may be found who have sufficient leisure, and wlio, from their 
love of science and their desire to disseminate more widely the 
discoveries mad£ in these branches of science, would be willing 
to give their services without remuneration, and to superintend 
the general management of the Patent Office, to see that the 
indexes and abstracts of the specifications are made accurate and 
complete, and to redress the other defects complained of in your 
memorial, acting in all these respects in conjunction with the 
Liord Chancellor and the Master of the Rolls, to whom they 
would refer whenever the occasion might rc quire it. 

I think it, however, desirable to repeat that, on fully consi- 
dei^g the subject, both the Lord Chancellor and myself have 
arrived at the same conclusion, that it would be inexpedient to 
create either one or more salaried officers for this purpose ; and 
to ray that we should both, if applied to, recommend her 
Majesty’s Government not to accede to that part of the views of 
thf» gentlemen who composed the deputation, which had relation 
to the creation of paid officers. Romilly. 

L. L. Dillwyn, Esq., M.P. 


FRANCIS KIERNAN, F,R,S. 

have to record the death, on Dec. 31st last, of 
Mr. Francis Kieman, whose discoveries in con¬ 
nection with the structure of and circulation through the 
liver, published in the Philosophical Transactions of the 
Royal Society, and separately in a work entitled ^^Ana¬ 
tomical Researches on the Structure of the Liver,” are so 
well known to all physiologists and histologists. 

Mr. Kieman was bom in Ireland on October 2nd, 1800. 
His father was a member of the medical profession, who 
came to this country during his son’s younger days. The 
son was educated at the Roman Cathohe College at Ware, 
in Hertfordshire, and received his medical traming at St. 
Bartholomew’s Hospital, wheie, as a student, he gave 


signs of marked ability, devoting all his energies to the 
study of anatomy. In 1825 he obtained the membership 
of the College of Surgeons, and the Fellowship in 1843. 
In 1834 he was elected a Fellow of the Royal Society, 
subsequently receiving the Copley Medal* 

Mr. Kieman was amongst those most actively engaged 
in the establishment of the University of London, of 
the Senate of which institution, on its incorporation in 
1837, he became a member, and subsequently a frequent 
examiner in his special subjects. He was never married. 
In 1865 he was seized with a paralytic stroke, from the 
effects of which he never fully recovered. 

The investigations of Mr. Kieman on the liver, together 
with those of Mr. Bowman on the kidney, will be .idways 
looked back to by biologists as the first-fruits of the in¬ 
troduction to natural science of the microscope in its 
modern form. Unlike many such productions, however, 
they have both fully stood the test of time. 


Tf/E RECENT THAW 

T he thaw of January i, 1875, happened almost simul¬ 
taneously in Paris and London, and the phenomenon 
having been observed in both cities, it is possible to come 
to a definite conclusion concerning many similar occur¬ 
rences. 

The exact hour of the change in Paris may be stated to 
have been nine o’clock in the evening. If we suppose it 
was four o’clock in London, we see that five hours were a 
sufficient space of time for the gale to run the distance 
between both cities—about 300 miles. 

Telegraphic warnings had been sent from London to 
the Paris Observatory, but were ofJittle practical use, for 
want of proper means to disseminate the intelligence; 
otherwise, many inconveniences which were experienced 
by the Parisians, surprised by the falling of sleety snow, 
would have been avoided. 

This remarkable occurrence may be referred to as 
affording strong evidence in favour of extending and 
popularising in both countries the use of weather tele¬ 
grams. But I think it may be useful to try to draw from 
these circumstances some other conclusions. 

In January 18711 inquired of M. Buys Ballot, now the pre¬ 
sident of the Utrecht Meteorological Office, if he could tell 
me how to foresee if winds were likely to take a favourable 
course for ballooning from Lille to besieged Paris. I was 
told by the learned meteorologist to look at the upper 
clouds, as any real change must of necessity take place in 
the upper strata of the atmosphere, and descend gradually 
to the earth. 

Unfortunately these upper clouds were for days and 
days running from the south, and the opportunity of 
trying an ascent was lost. Before the sudden tliaw of the 
24th of December, as well as before the ist of January, 1 
saw other clouds taking distinctly the same northern 
course. It seemed to me that the motion of the upper strata 
was communicated gradually to the air in closer proxi¬ 
mity to the earth, and that the meteorological revolution 
of the 1st of January was preceded by a great change 
produced in higher regions through some unknown 
cause. 

My conclusion seems to me to be supported by the fact 
that the air was obscured by vapours before the thaw 
actually took place. The sun lost apparently ^most all 
his warming power, as the difference between minima and 
maxima read at the Observatory of Paris at the end of 
the cold periods amounted to a very few centesimal 
degrees—three or four only ; clear air and hot sun being, 
if the theory is supported by facts, an evidence that cold 
weather is to last for a long period. It seems that the 
upper current is produced by cold and dry air coming from 
the north and jpushed southwards. 

It would be interesting to submit the theory to the test 
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of systematic ascents, in order to inquire into the condi¬ 
tion of the upper winds, and to measure their deflection 
or velocity, or their dimensions either in vertical or in 
horizontal directions. 

Some of the readers of Nature may possibly feel 
inclined to help me in working out these suggestions 
practically, or at least to ascertain if they are justified 
by facts as far as can be ascertained without travel¬ 
ling in the air. W. 1>E Fonvieli.e 


EARTHQUAKES IN THE PHILIPPINE 
ISLANDS 


A CORRESPONDENCE from Manila, dated Oct. 

17-18, gives the following notice of earthquakes 
occurring there and in the neighbourhood on Oct. 16, 
which may be of interest to some readers of Nature :— 

Manila, 

10.12 A.M. —Hard shock; duration about 1 min.; 
general direction from E.—W., but moving from S.E.— 
N.W. to N.E.—S.W. 

10.15 a.M.—E. 25'^ N.—W, 25“ S.; duration 5 see. ; 
rotation from E.—N. 

to.20 A.M. till 10.15 —Thirty^seven other light 

shocks, ue, in the whole thirty-nine shocks in twelve 
hours. 

The interval of these shocks became at last greater 
and greater in the following order 


10.20 

^,M. 

11.20 

A.M. 

1 2.2 

R.M. 

i2.;s 

P.M. 

10.25 


11.23 

99 

J2.I9 

99 

1-9 

99 

10.30 

« 

I r.26 

99 

12.20 

99 

1.52 

99 

10.40 

9 f 

II.3I 

99 

12.22 

99 

2.40 

99 

10.43 

99 

11-34 

99 

12.24 

99 

4.2 

99 

J0.46 

91 

I J.41 

99 

12.31 

99 

6.25 

99 

10.50 

99 

11.44 

99 

12.42 

19 

8.1S 

99 

10.51 

99 

11.46 

99 

12.4s 

99 

9-IS 

99 

1 r.i2 

99 

11.58 

99 

12.50 

99 

10.15 

99 

11.IS 

99 








Pulacan, 


10.8 A.M. —Hard shock. 

lo.ii A.M. till I P.M.—Lightcr shocks. 

Pampanga, 

10.13 —N.W.— S.E. Hard shock ; duration 50 see. 

10.21 A.M. —Duration 20 see. 

12.30 P.M.—Light shock. 


Pangasinan, 

10.25 A.M,— S.E.- N.W, Duration 26 see; light 
shock. 

Cavite, 

JO.H A.M.— Light shock. 

10.45 a.m.—L ight shock. 

12.13 P.M.— Light shock. 


\Batangas, 

10.2 A.M. —E.—“W. Two shocks, of jo sec. and 7 see. 
duration. 

Laguna, 

Light shock ; 2 sec. duration. 

Royal Natural Hist. Museum, A. 11. Meyer 

Dresden, Dec. 25 


THE TRANSIT OF VENUS 

^HE following telegrams have been received durinj 
* the past week :— 

tmm Prof. Peters, vld Wellington, New Zealand 
Transit observation gi*eat success first contact; pho 
to^aphs, 237.^^ ^ 

31‘7-lntelligcnce has been receive< 
e from Honolulu, dated the j2th inst, respecting tin 


observations of the Transit of Venus at that station. The 
atmospheric conditions were favourable for the observa¬ 
tions ; 150 measures of cusps and limbs and 60 photo¬ 
graphs were obtained. A totally unexpected appearance 
was presented at the internal contact. The disc of the 
planet became visible as an entire circle some minutes 
before contact, and from then to the complete establish¬ 
ment no definite or sudden phase was observed. There 
was no black drop after the internal contact. Twenty out 
of sixty photographs came out blurred. Valuable results, 
however, were obtained. The first external contact oc¬ 
curred at 3h. 7m., and the first internal contact at two 
minutes later than tlie British Nautical Almanack stated. 
The revelation of the complete circle of the planet 
occurred before the actual internal contact, owing to the 
effulgence of the corona, the sun illuminating the whole 
surface of Venus before the complete immersion.'^ 

In connection with the news from Honolulu, an article 
in the Times of Tuesday says :—“ The most remarkable 
part about it is that the observers evidently reg^ded as 
an ‘ unexpected appearance' a phenomenon similar to 
one observed and recorded in the former transits of 1761 
and 1769, In the obser\’ations of Chappe d’Auteroche in 
the latter year, recorded by Cassini, a drawing is actually 
given of the horns of Venus visible beyond the edge of 
the sun, and it seems probable from the text lliat the 
planet was actually seen on the sun^s chromosphere at the 
moment of egress,'^ 

Indeed, this phenomenon need not have caused any 
surprise if the conditions had been previously clearly 
understood. In reference to this point, some statements 
from the Ihaly News Thebes correspondent (Dec. 9) arc 
worth quoting. In speaking of the commenc einent of the 
phenomenon the correspondent says Venus “ appe.arcd 
anything but a promising subject for the purpose at first. 
She seemed literally to dance about the face of the sun, 
and her limb was jagged like a saw. They both appeared 
elliptical in an almost extraordinary degree, owing of 
course to refraction, and they did not lose it entirely till 
they were Jit least from the horizon. Gradually the 
limbs of both got more and more defined, till Venus 
looked like a small black pea resting on a luminous disc. 
'I'hc sun, however, still remained somcwhnf troublesome, 
particularly to the photographers, and it was not till just 
before internal contact that he was really steady. The 
atmosphere of Venus w.as distinctly seen at certain 
periods. It showed as a pale white circle round part of 
her edge, and was totally different to the brilliant sun¬ 
light. The general remark was that it reminded us of 
moonlight. This caused a certain difficulty in estimating 
the true time of contacts, and perhaps any small discre¬ 
pancy ill observation may be accounted for by this pheno¬ 
menon. . . . There is one curious coincidence to note, 
and that is, that no one seemed to liave observed the 
black drop which has been so much talked about; a faint 
haze was seen, and a few jets of black springing out from 
each side of the point of contact, but nothing more. 
Neither in the photographs did it show, which perhaps 
might have been expected. Certainly, the weather could 
not have been more favourable just at the critical time, 
though, curiously enough, immediately after, a haze came 
on, which would seriously have affected the results. Need 
I say that we are all thankful the observation has passed 
off so well, and if only the other stations to which expedi¬ 
tions have been sent are equally fortunate, the sun’s dis¬ 
tance ought to be definitely settled. 1 fully expect that 
the appearance of the faint line will give rise to a long 
discussion in the astronomical world. It will be very 
curious to note what other stations saw. At all events, 
one thing is certain, and that is that our atmosphere 
must have been very clear, and also that of Venus; clouds 
in the planet must have interccDtcd the sunlight, and 
have prevented the. formation of the luminous ring, or 
rather partial ring. At one time the whole planet, when 
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it bad half passed over the limb of the sun, was visible, 
reminding one of the dark part of the new moon on a 
clear night. I may say that the whole appearance of in¬ 
ternal contact was quite unexpected, and the absence of 
the black drop puzzled every observer. External contact 
was observed, I hear, almost simultaneously by all ob- 
1 servers, a point of the utm ost importance when the degree 
f of ellipticity of the planet has been determined from 
' measurements of .her diamcte r ” 


NOTES 

The Germans, we are glad to sec, have finally decided to 
send out a second expedition to the east coast of Greenland. 
It is to consist of two steam-vessels, of 300 tons burden, each 
manned by thirty men ; one to explore Greenland, while the 
other advances to the north pole. The estimated cost is about 
50,000/. sterling, and the expedition is to leave in June 1875 o** 
jr June 1876, according as the money can be got together. There 
; is no hint that the German (Jovemment is to lend assistance, 
though we hope it will do something, after such a good example 
^ has been set by our own Government. Tt would be a splendid 
. and healthy outlet for national rivahy to have these two expe¬ 
ditions start this year, each doing its best to win the Arctic cam¬ 
paign, and striving to be the first to unfurl its particular national 
flag over the long-foughl-for goal. At all events, during the 
next two or three years we ought to hear of some fine conquests 
having been made in the far north. The preparations for our 
■own expedition are steadily progressing. Commander Mark- 
;ham, R.N., arrived on Tuesday at Portsmouth. 

\ One of the principal articles in this month’s Geographical 
‘^agazine is on I^ieut. Cameron’s recent discoveries in the Tan- 
jganyika region. The writer justly rates IJeiit. Cameron’s 
work as of the highest importance, and we earnestly hope 
that the appeal of the Royal Geographical Society for subscrip¬ 
tions to enable Cameron to complete bis work will be liberally 
^responded to. Already 1,494/. have been subscribed, including 
, joo/, fnnn the Geographical Society ; but of this, 544/. will be 
^Siwallowed up by expenses already incurred, so that there is really 
^Jonly 950/. available. This, “it is confidently hoped, will be 
^^rgely increased as soon as the people of I'.ngland are fully 
pi ware of the necessities of their young countryman in the lieart 
Africa, and of the glorious w^ork that he is bravely attempting 
do, alone and single-handed,” 

’ Dr. AEi.ruiN will give the course of lectures on Comparative 
Anatomy and Zoology this session at University College, Lon- 
pending llie appointment of a successor to the late Prof, 
jrant. The introductory lecture will be delivered lo-day, at 
. P.M. 

Mr. B0WIH.F.H SllARi*, of the British Museum, delivered a 
jeeture on “The Birds of our Globe,” on Tuesday, January 5, 
the private music-room at Mr. M. Holmes s residence, Prim- 
I’ Tose Hill. The lecturer, commencing wdlh the “ Accipitre«,” or 
/|\birds of prey, gave a concise cltscription of the various families 
ft; and genera of birds, terminating, according to modem classifi- 
|cation, with the “ Struthiones,” illustrating at the Fame time the 
\ different groups by an elaborate scries of paintings siiccially pre- 
I pared for the occasion by Herr Keulemana, the well-known 
ornithological artist. 

We have received a foretaste of the forthcoming new edition 
of the ** Encyclopaedia Britannica,” in the shape of a .sepmate 
reprint of Mr. A. R. Wallace’s carefully written article on 
“Acclimatisation.” After an examination of a con^lerable 
ntimher of instances, Mr. Wallace concludes ; “ On the whole, 
we seem justified in concluding that, under favourable conditions, 
and witli a proper adaptation of means to the end in view, men 
may become acclimatised with at least as much certainty and 


rapidity (counting by generations rather than by years) as any of 
the lower animals.” 

The great hurricane whicli swept over Hong Kong on ihe 
22nd and 23rd of September last, and to which we referred 
at length last week, appears, from official reports, to liave 
caused considerable damage in the Government Gardens. 
Mr. Ford, the superintendent, reports that the largest trees 
suffered the most severely, several of the oldest and largest 
being entirely destroyed. Many other trees, although not 
destroyed, were severely damaged, having nearly the whole of 
their branches broken off, while many which were thus damaged, 
but which had not their roots broken or strained, will, in course 
of time, produce fresh branches and foliage. A considerable 
number of smaller trees .and shrubs were entirely destroyed, 
having been broken off close to the ground, while others were 
blown over and a great portion of their roots so much exposed 
to air and light as to Ihicaten their ultimate destruction. 
Operations were at once commenced for the preservation of as 
many of the trets and shrubs as there was any prospect of 
saving, and the greater part of them were replanted and pro¬ 
tected by supports. The flower-pots containing plants in various 
parts of the gardens were broken in great numbem, and the 
plants for the most part much disfigured. In the nurseries, like¬ 
wise, the plants in pots were thrown out, but no serious damage 
was effected. With regard to trees in different parts of 
the town, which come under the Forest Department of Hong 
Kong, Mr. Ford says ; “I have observed that in nearly all 
cases where trees were blown down in the typhoon of September 
1871, and those trees were again set upright and have continued 
to grow up to the late ^typhoon, they have again fallen, and in 
several cases are this time entirely destroyed ; thus proving, as a 
general rule, that when once a tree suffers so severely as to cause 
its ju'oslration, little reliance can be placed on that tree ever 
afterwards continuing or becoming a sound and healthy one.” 
In the Surveyor-General’s Report to the Cohrnial Secretary of 
Hong Kong', on the damage caused by this hurricane, it is 
regretted that no record remains of the pressure of the wind, 
owing to the meteorological station connected with the Govern¬ 
ment Hospital being swejit away by its force. It is further said, 
however ; ** That the island was not many miles distant from the 
focus of the cyclone is proved not only by the intensity of the 
wind, bn! by a feature known to exist only within such a focus, 
namely, the abrupt intervals of calm during the height of the 
gale. These lulls were instantaneous, often lasting as long as 
four or five minutes ; and, alternating with the most violent gust.s, 
equally sudden, the conjoint action of the two became, as it 
were, that of a battering ram.” 

Many experiments have been fried in France to test the 
effects of cold on railway axles. Many engineers suppose that 
accidents to wheels do not result from any diminution of tenacity 
of the metal, but merely from its losing all its elasticity owing 
to the frost hardening the surface of the earth. A fact which con 
be adduced as a strong argument in favour of that theory was 
observed by the inhabitants of Montmartre during the last 
period of frost. The passing of the trains which run so fre¬ 
quently through the Batignollesjj^nel at a distance of half a 
mile was heard by them day and night, which is never the case 
in ordinary circumstances. As soon as the thaw set in the trains 
ceased to be heard; the earth having resumed its former elas¬ 
ticity, the sounds were dissipated as before. It has been, observed 
by French railway engineers that thaws are apt to lead to the 
breaking of axles and chains. The elasticity being only partially 
recovered, many shocks affect the trains when mnning at a fast 
rate, and are apt to lead to catastrophes. 

Mr. \V. Phillips, of Shrewsbury, proposes to publish, under 
the title of “ Elvcllacei Britannici,” dried specimens of the larger 
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ascomycetous fungi. To persons forming colleclions of our 
indigenous fungi, Mr. Phillips’s fasciculi m\l be useful, since 
similar collections have hitherto principally comprised only the 
^.Hynienomycetes, Mr. Phillips will be assisted by various welb 
known mycologists, and he proposes to issue a very limited 
number of copies*at twelve shillings each fasciculus of fifty 
species. 

M. Amc^dee Gulllcmin has published through Ilacheitc a very 
interesting work on Comets, profusely illustrated. All the 
modern theories are discussed, iron Descartes to Schiaparelli, a 
number of traditions and stories connected with comets being 
also introduced. 

W£ omitted to mention in last week’s notice of the anniver- 
saiy meeting of the French Academy the speech delivered by 
M. Dumas on De la Rive. It is a part of the duty of the perpetual 
secretaries to deliver such ilo^s at each anniversary m eeting. 
That duty has been performed by each perpetual secretary from 
Fontenelle to our days, and the collection of these Hoges is an im¬ 
portant part of the Academical publications. M. Bertrand is at 
present engaged in preparing the ilo^c of M. Klie de Beaumont, 
which will be delivered in 1876. 

A COMMISSION, nominated by the Geographical Society of 
Paris, and composed of Admiral Fluriot de I^ngle, MM. Delesse, 
Charles Grad, H. Farry, and Jules Girard, has just published 
some instructions to navigators to aid in their study of the 
physical geography of the sea. These instructions, which the 
Society sends gratuitously to everyone v ho is willing to turn to 
account, in the interest of science, his stay on board ship, point 
out, in a style sulficiently precise and elementaiy to come within 
the comprehension of all, the principal points on which observa¬ 
tions should be made, and the best methods to be adopted for 
collecting useful particulars. 

At St. Peter’s College, Cambridge, on April 6, there will be 
an examination for a Natural Science Scholarship. The subjects 
of examination will be botany, chemistry and chemical physics, 
geology, and comparative anatomy and physiology. No candi¬ 
date will be examined in more than two ot the above-mentioned 
subjects. Applications to become candidates must be made cn 
or before March 29 to the Kev. J. Porter, tutor of the College, 
who will give all necessary information. 

By the death of Prof. William Macdonald, of SU Andrew’s 1 
University, the chair known as that of Civil and Natural 
History ” becomes vacaiit. Dr. Macdonald held it for twenty- 
four years. The post has from the first been practically a sine¬ 
cure, and almost seems to have been instituted for the sake of 
the professor. We wonder if the Senate of St. Andrew’s will 
allow their University to be befooled by the appointment of a 
successor to Dr. Macdonald in this unique chair of Civil and 
Natural History.” 

Wx are glad to see that ij; is intended to form a society at 
Watford, having for its object the investigation of the meteor* 
ology» botany, and zoology (including entomology, 

ornithology, &a) of the neighbourhood, and the dissemination 
amongst its members of ^information on natural history and 
microscopical science. The evening meetings of the society 
will be held (by permission) in the rooms of the Watford Public 
Library, and during the summer months field meetings will also 
be held. It is proposed that the annual subscription be ten 
shillings, without entrance fee. The names of ladies and gen¬ 
tlemen willing to join the society will be received by Dr. Brett, 
Watford House, by Mr. Arthur Cottam, St. John’s Road, 
Watford, and by Mr. John Hopkinson, jun., Holly Bank, 
Watford. It is hoped that a suiheient number of names will be 
received within the next few days to warrant, a meeting being 
called to found the society in the course of the present month. 


The Institution of Civil Engineers seems to be one of the 
most prosperous of our scientiiic societies. On its books on^ 
Nov. 30, 1874, were 2,130 members; its income for the past 
year was upwards of 10,000/., and its investments amount to 
nearly 33,0^. 

A RARE phenomenon, says the Malta Times^ occurred in the 
forenoon of Monday, the 21st ult. During a strong wind from 
the south-west, which had prevailed for two days previously, the 
sea suddenly lose several feet and flooded the moles and roadtf 
surrounding the harbours, causing four or five steamers, moored* 
between the Custom House and Calcara Rise, to snap their stern 
hawsers like packthreads, and carrying away boats that WCJ^e 
hauled ashore in the French and other creeks. The sefl^^hen, 
receded as suddenly as it rose, leaving portions of the bottom of 
the harbour exposed, upon which men and boys migMbc seen 
collecting fish and other marine animals that hajy^en left 
aground by the retiring water. Shortly afterw|rfas the sea 
resumed its ordinary level. Similar phenomena have been 
noticed occasionally during the course of many years. 

M. W. DE Fonviellk has published a'small volume, ^'Le 
Metre International definitif,” giving an account of the determi¬ 
nation of the metre and the negotiations relating to it from 1789 
to 1874. 

The Daily Neivs of Monday has a letter from its correspon¬ 
dent on board the Chalhn^^ei'^ giving a few details in addition to 
those contained in the recent Times* letter. From Hong Kong 
the ship was to return to Manila and other places, as far as New 
Guinea, then make for Yokohama, Japan. 

There was a slight shock of earthquake at Malta on l‘’iiday 
last, at 1 r.M. 

The additions to the Zoological Society’s Gardens during the 
past week include two Razor-billed Curassows (Milua tuhcro:>ii) 
and a Yarrell’s Curassow [Cvax carnnculata) from South 
America, presented by Mia. A, E. Nash; seven Gohlcn Agoutis 
(Dasy/>roeia ai^uii)^ from Guiana; five Guira Cuckoos {Guira 
pirirhiua) from Par.a; an Km (Croiop/ta^a ani^^ two Orinoco 
Geese [jChmalopex jubata\ two Red-tailed Guans (Ortalufa rufi* 
cantia), a Spotted Cavy {Ctv'ogeayspa^a), and a Collared Pcccarjf^ 
(Docotyles tajacu\ all from South America, purchased. ^ 


THE PRESENT CONDITION OF THE ROYAL 
SOCIETY* 

(Extracted from the Presidents Address at the Anniversary 
Meeting ,) 

Committee of Papers.-^ho strength of the Society being 
represented by its publications, the Committee of Papers is the 
one whose functions are unquestionably the highest and moSt 
onerous, as they -'.re the most closely scrutinised by the Fellows 
and the public. 

Every member of the Council is included in this committee^ 
which meets after almost every Council meeting, and no part of 
its duties is at present performed by a sub-committee. It appears 
to me to be very doubtful whether this arrangement, even if the 
best, can last, owing to the greatly increased number of papers 
now communicated and their augmenting bulk, and to the value 
of their contents being less easily estimated as the subjects of 
scientific research become more specialised. As it is, in the 
majority of cases but few of the members present can judge of 
Ihe merits of many of the papers ; and it is not easy after a 
protracted Council meeting, and one occupied with prooniscuons 
business, to fix the attention of a large committee uj)ou subjects 
with whic^ but few members present may be familiar. It is 
true that the committee is aided in all cases by the written 
opinions of careful and impartial referees, and by the special 
attainments of our secretaries, and that it is most desirable that 
the sometimes divergent opinions of these should be weighed by 

* Continued from p. 178. 
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Others as well as by experts in the subjects of the papers. But 
,for all this a committee of the whole Council is not necessaxy; 
and though I should not be disposed to advocate a return to a 
system once pursued of resolving the committee into sub¬ 
committees chafed with special subjects, I think it possible that 
some other plan may meet the difficulties of the case and relieve 
our overburdened Couucll of much labour. A possible plan for 
relieving both the Council and the committee, while securing as 
careful a scrutiny of the papers as we now have, would be a 
division of the labours of the committee, and an addition of 
extra members to its number, chosen from among the Fellows, 
who should continue in office throughout the session. This, or 
some plan of the kind, would have the advantage of engaging 
more of the Fellows than at present in the affairs of the Society ; 
and I feel sure that so responsible a position as that of Extra 
member of the Committee of Papers would be accepted with 
pride by those Fellows who are most competent to discharge the 
duties. 

It seems convenient to refer here to suggestions that have been 
made to me as to the expediency of breaking up our transactions 
or proceedings, or both, into sections devoted to physics and 
biology respectively, or even subdividing them still more. This 
separation has been advocated on the ground that science has 
become so specialised that no scientific man can grasp all its sub¬ 
divisions, that the mixed publications are cumbersome and diffi¬ 
cult to consult, and that private libraries are now overburdened 
with the publications of Societies, of each of which a small part 
would suffice for all their possessors' wants. There is no ques¬ 
tion that this, if now an evil, will soon become intolerable, for 
our publications increase rapidly in number of contributions and 
in their bulk. There arc, however, so many considerations to 
be discussed before any system of relief can be adopted, that I 
confine myself to stating the subject as it has been urged upon 
me. 

The Society's library now comprehends 36,270 volumes and 
10, OCX) tracts, the most considerable collection of scientific works 
in the possession of any private body ; and in respect of Trans¬ 
actions and Proceedings of scientific academies, societies, and 
institutions, I believe it is unrivalled among public bodies. 

A complete Catalogue of the Scientific Books, MSS., and 
Letters, which I regret to say is unaccompanied by any histori¬ 
cal or other information regarding the library, was printed in 
1839. Another catalogue of the miscellaneous literature and 
letters was printed in 1841 ; and there is also a MSS. cata¬ 
logue of maps,»charts, engravings, and drawings, which number 
upwards of 5,000. 

For some years past the Library Committee, indefatigable in 
steady endeavouri have greatly increased the value and efficiency 
of our library ; and in 1873, previous to leaving old Burlington 
House for our present apartments, it ordered a rearrangement of 
the whole, and the preparati n of a new catalogue, which is 
being proceeded with as fast as the current duties of the officers 
will poiinit. 

In the mean time the Catalogue of Transactions and Journals 
is printed for working purposes, and will be added to until such 
lime as the general catalogue is readv for press. 

The collection of Oriental MSS. presented by Sir William 
Jones in 1792, and added to by his widow in 1797, was largely 
pnsulted by several of the distinguished foreigners who 
assembled at the Oriental Congress in London last September. 
From conversation with^some of these gentlemen, I learnt that 
the collection contains many documents of the greatest value and 
rarity, together with some that are uiii<jue; and it may be 
worth the consideration of the Council, whether they would not 
be more useful if transferred to, or deposited in, the India 
Office or some other Oriental library, where they would be con¬ 
sulted to greater advantage than here. At present they occupy 
part of the room devoted to our archives. 

The two most noteworthy additions to the library during the 
past year have been the MSS. on logic and mathematics of 
our late fellow Prof. Boole, presented by his widow; and Dr. 
Fayrtr's collection of forty-seven original drawings of the poi¬ 
sonous snakes of India, whidi are of interest in connection with 
his and Dr. Brunton'i experiments on snake-poisons, printed in 
our “ Proceedings." 

The apartments devoted to the library afford space for twenty 
years’ addition at the present rate of increase; they are remark¬ 
ably xottunodions ; and those who assembled at our Soiri^ last 
spring and saw them for the first time lighted up and decorated 
will^ consider with me that they are not only a noble suite of 


apartments, but that they are in keeping with the purposes and 
the high position of the Society. 

You are aware that the Council resolved that the Catalogue of 
Scientific Papers should be continued through the decade 1864- 
1873. This work is now progressing under direction of the 
Library Committee, who have had charge of, the undertaking 
from tne commencement. The necessary filnds are granted by 
a vote of the Council, and we may hope, in the course of the 
coming year, that the seventh volume of this important work 
will be ready for publication ; and we confidently trust that the 
Government will extend its liberality by printing this as it did 
the former volumes of the series. The total outhy upon the six 
volumes already published (which comprise papers published 
between 1800 and 1863) has been 8,936/. 12s,, ot which 3,720/* 
15J. 6</. (the cost of preparation) was defrayed by the Society, 
and the rest (the cost of printing, paper, and binding) by the 
Treasury ; against which must be set the proceeds of sale, repaid 
to the Treasury in occasional amounts, the last within the pre¬ 
sent year, making a total amount of 1,000/. 

The number of copies of the Society’s Transactions distributed 
gratuitously to institutions and individuals not Fellows of the 
Society is now 209, and of the Proceedings 325. 

House Committee ^—The great labours of this committee in 
connection with the removal into the apartments we now occupy 
had not terminated at the beginning of the past session; and 
various matters have still to be attended to. That the arrange¬ 
ments the committee has made have given satisfaction to the 
Fellows at large has been amply acknowledged. We are, indeed, 
greatly indebted to them for the knowledge, experience, and 
time, all so freely given in our service, as also to the knowledge 
of our requirements and the practical views of our Assistant 
Secretary, upon whom fell the duty of suggesting the best dis¬ 
position of the apartments throughout this la^e and commodious 
building. Lastly, I would beg your permission to record the 
services of the eminent architect, Mr. Ba^, who has through¬ 
out shown the greatest regard to our position and requirements, 
and but for whose professional ability enlisted in our service we 
might have found ourselves as ill as we are now well accommo¬ 
dated. 

Funds and Bequests,—The Donation Fund ,—In 1828 our 
former President, Dr. Wollaston, invested 2,000/. in the Three 
per Cents for the creation of a iund, the dividends from which 
were to be expended liberally “ from time to time in promoting 
experimental researches, or in rewarding those by whom such 
researches have been made, or in such other maimer as shall 
appear to the President and Council for the time being most 
conducive to the interests ot the Society in particular, or of 
science in general." There is no restriction as regards nation¬ 
ality : but members of Council arc excluded from participation 
during their term of office. 

To this fund many liberal additions were made. Mr. Davies 
Gilbert gave 1,000/. ; Warbuiton, Hatchett, Guillemard, and 
Chan trey each contributed 100 guineas. From these gifts, and 
by accumulations, the fund in 1849 had increased to 5,293/. 
With subsequent contributions, and a bequest of 500/. by our 
eminent Fellow the late Sir Francis Ronalds, the total, as 
shown by the balance-sheet now in your hands, amounts to 
5,816/. is. id. In addition to the balance-sheet already referred 
to, a detailed statement of grants from the Donation Fund is, 
in accordance with a resolution of Council, published with the 
Report of the Anniversary Meeting. 

Sir Francis Ronalds died in 1873; his bequest (reduced by 
payment of legacy duly to 450/.) was made, as declared in his 
will, in recognition of the advantages he had derived when 
Honorary Director of the Observatory at Kew, from the sums 
granted to him out of the fund to aid him in the construction of 
his photographic apparatus for the registration of terrestrial 
magnetism, almospheric electricity, and other meteorological 
phenomena. 

Of the grants made during the past session, I would especially 
mention lool. to Dr. Dohm in support of the Stazione Zoologica 
at Naples, in which two British naturalists, Mr. Lankester and 
Mr. Balfour, have recently made a valuable series of observa¬ 
tions on marine animals. 

Among the others were a grant of 25/. to Dr. Carpenter for 
the purpose of constructing an apparatus to illustrate the theory 
of oceanic circulation in relation to temperature, and 504 in 
aid of the Sub-Wealden Exploration. In reference to this 
lost, I should remark that, in recx^ltion of important 
scientific results which have htea obtained from the Sub-Weidden 
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boring (which is now carried to a depth of 1,000 feet), and in 
view of obtaining further assistance from her Majesty’s Govern¬ 
ment towards the work, the Council authorised me to lay before 
the Chancellor of the Exchequer such a statement as I should 
judge appropriate, with the object of obtaining a grant from the 
public purse in aid of the boring. 

In pursuance of this resolution, 1 joined the Presidents of 
the Geological Society and of the Institution of Civil Engineers 
in presenting a memorial, which was most favourably received, 
ana was answered by a promise on the part of the Treasury of 
loo/, for every loo leet of boring that should be accomplished, 
down to a depth of a, 000 feet. 

Government Grant (of 1,000/. per>nnum) continues to be 
expended with satisfactory results. I must refer you to tlie 
report which will be published in our Proceedings for the 
statement of the grants, making, however, special Elusion to 
Dr, Klein’s work on the Anatomy of the Lymph$itic System, 
towards whicli 100/, from this fund was granted, and by means 
of which copies have been distributed to the best advantage in 
this country and abroad. 

The ScienUfic-Relief Fund slowly augments, and has been of 
the greatest service. It is almost unique among charities in 
costing nothing in the working, and in being inaccessible to 
direct or indirect canvassing. Tlie amount hitherto expended in 
relief since its establishment has been 2,240/., extended to fifty- 
two individuals or families. 

The Gilchrist /rwr/.---One of the most munificent bequests 
ever made in the interest of science is that of the late Dr. 
Borthwick Gilchrist, a retired Indian medical officer, well known 
as the author of the “Grammar of IlindostanL” 

Dr. Gilchrist was an iniiinale friend of Dr. Birkbeck, Joseph 
Ilume, Sir John Bowring, and others of the advanced Liberals of 
fifty years ago, and took part in the establishment of the 
“London University,” now University College. He died in 
1841, leaving his large fortune to be devoted, after his wife’s 
death, to “the benefit, advancement, and propagation of edu¬ 
cation and learning in every part of the world, as circumstances 
permit,” the trustees having an “ absolute and uncontrolled 
discretion ” as to the mode of applying it. The income of the 
Trust, which is being gradually augmented by the sale of 
building-lots at Sydney, where Dr. Gilchrist had invested a 
considerable sum in the purchase of an estate with a view to its 
ultimate rather than its immediate productiveness, now amounts 
to about 4,000/. per annum. The trustees have created various 
scholarships for bringing young men of ability from India and 
the colonies to carry on their education in this country; and 
they have also given assistance to various educational institu¬ 
tions which they considered to have a claim for occasional help 
from the fund, inch as the Working Men’s College in London 
and the Edinburgh School of Arts; and they hove instituted 
short courses of scientific lectures to working men in London, 
Manchester, L.eed$, and Liverpool, 

The trustees now desire to do something effectual for the 
advancement of learning; and a sclicme—subsequently submit¬ 
ted to the Council of the Royal Society—was suggested by Dr. 
Carpenter, the secretary of the Trust, as one which seemed to 
him to be the most effectual for carrying out this object; and it 
was adopted by the trustees on his recommendation. 

In a letter addressed to myself in June last, Dr. Carpenter 
informed your Council that the trustees of the fund had 
resolved to employ a portion of it in the promotion of scientific 
research, and empowered him to submit the following liberal 
proposal to the consideration ^of your Council: namely, the 
trustees propose annually to entertain the question of placing | 
I,QOO/. at the dispersal of the Council of the Royal Society to 
be expended in grants to men of provecl ability in scientific 
research, but who, from their limited pecuniary means, are pre¬ 
cluded from prosecuting inquiries of great interest by the 
necessity of devoting to remunerative work the time they would 
wish to devote to such inquiries; the Council of the Society to 
undertake on their part to recommend to the trustees suitable 
subjects of inquiry, competent men circumstanced as indicated, 
and the sum to be assigned in each case. The trustees desire, 
further, that the grants should not be regarded as eleemosynary, 
Imt rather as studentships carrying with them scientific distinc¬ 
tion, and not as rewards for past work, but as means for work 
to be done. 

Upon this communication*(in which you cannot fail to per¬ 
ceive not only an enlightened regard for the interests of science 
on the part of the trustees, but, on the part of their secretaiy, 
an accurate perception of the best means of supplying one of 


the greatest scientific needs), your Council appointed a committee 
to report on the proposal. Their labours are already concluded; 
the proposition has been accepted, but under stipulation for 
fulfilment of the following conditions by applicants for the 
grants:— 

That the grants should be made for one year only in each 
case, though shbject to renewal. 

That the recipients be designated Gilchrist Students for the 
year in which the grants are made. 

That no application for grants be received except it has been 
approved by the President and Council of any one of the six 
Societies—^namely, the Royal, Astronomical, Chemical, Li|| 
nean, Geological, and Zoological; and that all applications 08 ^ 
submitted to a committee, consisting of the Presidents of the 
six Societies together with the officers of the Royal Society, 
which committee shall recommend the applicants to the Gilchrist 
Trustees. 

That a form of application be prepared setting forth the 
general objects of the Gilchrist Studentships, and the condi¬ 
tions upon which they are conferred. 

That each student furnish, at the end of the year for which 
the grant is made, a report of his progress and results, signed by 
himself and countersigned by the President of the Society 
through which^the application was transmitted. 

Simple and acceptable as such a scheme appears, it may 
prove by 110 means always smooth in the working. It will be 
easy to find subjects, and candidates too; but the trustees must 
not expect in every case a (ull annual harvest for what they 
annually sow, or that some of the seed will not be productive of 
a crop of good intentions rather than good fruits. Putting 
aside all the temptations to procrastin.ation that pre-payment 
fosters, there is the fact that every sul>ject of scientific research 
presents a labyrinth in which the investigator may wander 
lurtlier and further from the main gallery, always following 
some tempting lateral track leailing to discovery, but never 
either reaching the end of it Jor getting back to that which he 
set out to follow'. 

We must, however, hope for the best results from so munifi¬ 
cent an endowment of scientific research, and watch with the 
deepest interest the progress of an experiment, the means for 
instituting which, after being urgently called for from the 
Government and our Universities, are now forthcoming from 
private resources. 

The Wintrini^ham Bequest, —Hitherto this curious bequest 
has, so far as the Society Ls concerned, proved ^ilike profitless 
and troublesome, ^as will ^ appear from a few particulars of its 
history. 

Sir Clifton Wintringham, Bart,, a Fellow and son of a Fellow 
of this Society, died at Hammersmith, January loih, 1794, and 
bequeathed 1,200/. Three per Cent. Consols (payable twelve 
months after the decease of his wife) to the Royal Society, 
subject to the condition that- within one month of the payment 
of the annual dividends in each year the President should fix on 
tlic subjects for three essays in Natural Pliilosophy or Chemistry, 
and submit them to the Society to be adopted by secret ballot. 
The subjects were then to be advertised in the papers of 
London, Paris, and the Hague; the essays were to be sent to 
the Royal Society within ten months of date of advertisement, 
each author to deliver ten copies; arid the President and nine 
members of Council were to choose the best, and then to have 
made a silver cup of 30/, value, to be presented to the success- 
ful essayist on the last Thursday in December, In case of 
failure the dividends were to be paid to the treasurer of the 
Foundling Hospital. 

Lady Wintringham died in 1805; but the Royal Society 
heard nothmg of the bequest until 1839, when steps were taken 
to obtain possession of the fund. The Foundling Hospital put 
forward their claim ; legaT proceedings were taken, costs being 
paid out of accumulated dividends; and in 1^2 the Royal 
Society were put in possession of the 1,200/. stock. Owing to 
the essential difficulties of carrying out the conditions of the 
testator’s will, the dividends have ever since been paid to the 
Foundling Hospital 

The Council, desirous that those difficulties should be over¬ 
come, have at different times appointed a committee to examine 
the question and suggest, if possible, a solution ; but no satitfac^ 
tory conclusion has yet been arrived at. 

The liatuiley Bequesi.---Vix, Edwin Handley, of Old Brack¬ 
nell, Berks, was a country gentleman, and the possessor of a 
considerable landed and personal estate in Berkshire and Mid¬ 
dlesex. He died in 1843, living bequeathed the bulk of Mi 
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property, after the decease of his two sisters, to the Royal 
Society. 

The last of these ladies died m 1872, since when certain legal 
formalities have been complied with, and the claims of the 
Royal Society to the landed estates under the Mortmain Act 
have been brought before the Court. In February last the 
Master of the Rolls decided that “the gifts to the Royal 
Society, so far as they relate to pure personalty, are good 
charitable gifts, but otherwise void,” The personalty as set 
forth in the “Bill of Complaint,” comprises 6,033/. 

Three per Cent. Consols, 1,9045. i*js, zd. Reduced, and 41/. 
x8f. 5^4 Bank of England Stock. ^ 

By the terms of the will, the Society is to preserve the pro¬ 
perty intact in value, as a Fund Principal, the income of which 

to be applied to the rewarding inventions in art, discoveries in 
science, physical or metaphysical (“which last and highest 
branch of science,” to quote the testator's words, “has been of 
late most injuriously neglected in this country”), or for the 
assistance of fit persons in the prosecution of inventions and 
discoveries. The rewards or assistance are to be granted 
annually, or after longer periods, to British subjects or foreigners, 
according to the impartial decision of the President and 
Council. 

A delay in distributing the bequest has arisen from the 
absence of a party on whom it was essential to serve a decree; 
this has, however, been now served, and there is every reason to 
believe that the suit will go forward; in which case we nuay 
hope to receive the proceeds early next year. 

The Dinks Bajnest .—Mr. Ileniy Dircks, of Liverpool, and 
latterly of l^ondon, who dic<l in 1872, has bequeathed the 
residue of liis jnoperty (about 4,000/.) after payment of debts 
and charges, to the I'loyal Society, Royal Society of IJterature, 
Chemical Sociely, and Royal Society of Edinburgh, in equal 
shares and pro| 3 ortions, in furtherance of their several objects. 
As, however, it is possible that certain claims to tlie residue 
under the Bankruptcy Act, dating from 1847, may be set up, 
wc are advised that the estate cannot be administrated without 
the aid of the ('ourt of Chancery, which has been appealed to 
accordingly. 

The PoHti Will ,—Lastly, it is my duty under this head to 
inform you that our secretary has received a communication 
from the Secretary of State for Foreign Affairs, to the effect 
that the late M. (drolaiuo Ponti, of JSlilan, lias bequeathed a 
portion of his immense property to Uie “Academy of Science 
of l^ondon.” A8, however, it does not appear what Society is 
indicated under tliis title, and as the relatives*of the testator 
intend to dispute the will, the Council, as at present advised, 
will take no steps in the matter. I have further to observe that 
under the terms of the will, the Academy of Science will, if it 
accepts the trust, be burdened \rith annual duties and responsi¬ 
bilities respecting the distribution of the proceeds wliich would 
be altogether inco|(isi.stent with the position and purposes of the 
Royal Society. 

The Pair child Lecture .—This lecture no longer appears in 
the annual financial statement of your treasurer. Though an 
obvious anachronism and regarded almost from the first with 
little sympathy either within or without our walls, it should not 
pass away without a notice from the Chair. In February 17^58 
Thomas Fairchild, of Hoxton, gardener, bequeathed 25/. to be 
placed at interest for the payment of 20J. annually lor ever for 
preaching a sermon in the parish church of St. Leonard’s on 
Tuesday in Whitsun week on “ the wonderful works of God in 
the creation, or on the certainty of the rcsunection of the dead 
proved by certain changes of the animal and vegetable parts of 
the creation,” From 1733 to 1758 most of the lectures were 
read by Archdeacon Dennc, one of the original trustees, who 
in 1746 contributed all his lecture-fees to the fund, which, with 
a subscription raised by the trustees, enabled them in 1746 to 
purchase 100/. South Sea Stock. Subsequently this stock was 
offered to and accepted by the Society: the transfer was made 
in 1757 j and from that date the lecturers w'ere appointed by 
the President and Council, The lectures have been regularly 
ddivered, but of late years to empty pews, under which cir¬ 
cumstances the Council, after full deliberation, unanimously 
resolved that it was desirable to relieve the Society from the 
Fairchild Trust, and that to this end application should be 
made to the Charity Commissioners. The regular forms having 
been gone through, the Trust was! transferred to the Commis¬ 
sioners in November last, and thus disappears from our balance- 
sheet. 

The Croonian and Bokerian lectures arc given [annually as 


usual; and those of this year appear in our Proceedings. These 
do not diminish in interest and importance. 

The Davy Medal .—The Council has accepted the duly of 
annually awarding a medal, to be called the Davy Medal, for 
the most important discovery in chemistry made in Europe or 
Anglo-Amenca. The history of this medal is'as follows ;— 

Our former illustrious president. Sir Humphry Davy, was 
presented by the coalowners of this counby with a service of 
plate, for which they subscribed 2,500/., in recognition of his 
merits as inventor of the Safety Lamp. In a codicil to his will 
Sir Humphry left this service of plate to Lady Davy for her use 
during her life, with instructions that after her death it should 
pass to other members of the family, with the proviso that, 
should they not be in a situation to use or enjoy it, it should be 
melted and given to the Royal Society, to found a medal to be 
awarded annually for the most important discovery in chemistry, 
anywhere made in Europe or Anglo-America. 

On Sir Humphry’s death the service of plate became the pro¬ 
perty of his brother. Dr. John Davy, F.R.S., who, in fulfilment 
of Sir Humphry’s intentions, bequeathed it after the death of 
his widow, or before if she thought proper, to the Royal Society, 
to be applied as aforesaid. On the death of Mrs. Davy the 
plate was transferred to the custody of your treasurer, and, having 
been melted and sold, realised 736/. Ss. 5^/., wliich is invested in 
Madras guaranteed railway stock, as set forth in the treasurer’s 
balance-sheet. The legacy duty was repaid to the Society by the 
liberality of the Rev, A. Davy and Mrs. Rolleston, 

The style and value of the medal, and the steps to be taken 
in reference to its future award, are now under the consideration 
of the Council, and will, 1 hope, be laid before you on the ne\t 
anniversary. The acceptance of the trasl has not been decided 
upon without long and careful deliberation, nor without raising 
the question of the expediency of recognising scientific services 
and discoveries by such trivial aurards as medals, and of the 
extent to which the awards entrusted to our Society are depre¬ 
ciated by their multiplication. My own opinion has long been 
that some more satisfactory way of reco^ising distinguished 
merit than by the presentation of a medal might be devised, and 
that the award might take a form which would convey to the 
public a more prominent and a more permanent record of the 
services of the recipients, such as a bust or a portrait to tie hung 
on our walls, or a profile or a record of the discovery to be 
engraved on the medal, which might be multiplied for distribu¬ 
tion or sale to Fellows and to foreign Academics. In short, I 
consider awards of medals without distiuctive features to be 
anachronisms; it is their purpose, not their value, which should 
be well marked ; and the question is, whether that purpose is 
well answered by their being continued under tlic present form. 

Instruments .—The small but remarkable, and, indeed, clas¬ 
sical collection of instruments and apparatus belonging to the 
Sociely, and for which there was no accommodation in old Bur¬ 
lington House, was, on our migration from Somerset House in 
1857, by order of the Council, deposited in the Observatory in 
the Kew Deer-Park, near Richmond, then under the control of 
the British Association. 

The instruments have been now for the most part brought 
back and placed in our instrument-room, and will, I hope, at 
no distant period be accessible to the Fellows. 


SCIENTIFIC SERIALS 

Cosmosy Guido Cora’s Italian Geographical Journal, Nos. 4 
and 5 (ill one), contains a long and carefully compiled article on 
Italian travellers in Egypt from 1300 to 1840; Payer and Wey- 
precht’s official account of the Austro-Hungarian Arctic Expe¬ 
dition j and the continuation of F. M. Prscevalski’s exploration 
of Eastern Mongolia and Thibet. There are, besides, Notes on 
Gordon’s Nile Expedition,—an Austrian naturalist, Ernst 
Marno, has been appointed to accompany Col, Gordon; there is 
a short account of the travels of a Persian youth, Abdul Kerim, 
in Tunisia. The part contains an excellent map of the border 
region between Persia and Beluchistan, compiled from the maps 
of Major St. John and the English Admiralty. 


SOCIETIES AND ACADEMIES 

LOMDOk 

Anthropological Institute, Dec. 22.—ProCi Busk, F.R.S., 
president, in the chair.—Mr. J. Park Ilarrisoo exMbitoil 
tracings of late Phoenician diaracters'friHn the south-vest ol 
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Sumatra, They are said to be still in use, and differ entirely from 
early letters in other parts of the \sland. The natives have a tm- 
dition that some descendants of Alexander settled there; and if 
Nearchus' second expedition, tlic account of ^ which is lost, 
reached the Bay of Bengal, the date, Mr. Harrison considered, 
would agree sumctently well witli the letters. His sailors were 
principally Tyrians.—Col. Lane Fox read a paper on early modes 
of navigation, in which he described the various contrivances 
employed by savage races for transit on the water. Com¬ 
mencing with the simple trunk canoe, the author traced the deve¬ 
lopment of the art of boat and ship-building through the stages 
of stitched plank canoes, bark canoes, rafts, outrigger canoes', 
single and double, the double canoe, the variation of hull, the 
weather platform, the rudder, and the rude sail, and gave the 
distribution of their many forms and modifications. It was 
argued that the rude bark float of the Australian, the Tasmanian, 
and the TLthiopian, the catamaran of the Papuan, the dug-out 
canoe of the New Zealander, and the built-up canoe of the 
Samoan, were survivals representing successive stages in the 
development of the art of shipbuilding, not lapses to ruder 
method of construction as the result of degradation ; that each 
stage supplies us with examples of what at one time was the 
pertcction of the art countless ages ago. Some of the more 
primitive kinds spread over nearly the whole world, whilst 
others had a more limited area of distribution. Taken together, 
they enabled us to trace back the history of shipbuilding from the 
time of the earliest sculptures to the commencement of the art. 

Victoria (Philosophical) Institute, Jan. 4.—A paper by 
Mr, J. E. Howard, F.R.S., entitled “Early Dawn of Civilisa¬ 
tion considered in the Light of Scripture,” was read by the 
author. 

Berlin 

German Chemical Society, Dec. 14.—A. W. Hofmann, 
vice-president, in the chair.—Two physiological researches of 
interest were communicated by Prof, jafle, of Konigsberg. 
Nitrobenzol being ])oisonous, it appeared reasonable to expect, 
what experiments fully bore out, that ortho-nitrotoluol, which 
resists oxidation most completely, should be more poisonous 
than the two isomeric bodies. Para^nitrotoluol is almost without 
effect upon the health of dogs. Five grains daily were given for 
several weeks without producing more than a slight inflammation 
of the mucous membrane of the stomach, and at last jaundice. 
The urine contained niirobenzoic add {para\ but a comparatively 
small quantity oi it only. The rest of the substance had become 
transformed into nilrohippurk acid. This acid was found com¬ 
bined with urea, and therefore insoluble in ether. As in similar 
experiments, when substituted toluols or benzoic acids had been 
given to animal^ substituted hippuric acids had not been found 
in the etherial solution, it is not improbable that such acids, 
though not found, were yet present in the shape of urea com¬ 
pounds. Para^nitrohippunc acid constitutes orange prisms, 
fusing at 129% and forming well-defined salts with barium and 
with silver, different from a nitrohippuric acid formerly described 
by Bertagniui. In the urine of one individual dog a new sub¬ 
stance has been discovered by the same savant in the following 
manner:—The alcoholic extract precipitated with H2SO4 
yielded sulphate of urea, soluble in water, and the sulphate of 
a new basc^ CgHeNyOa, which combines with one molecule of 
HCl, but has a sour reaction, and dissolves baryta. It forms 
prisms, melting and decomposing at 213^ The dog has unfor¬ 
tunately been lost.—Messrs. Forst and Zincke, in re-preparing a 
product formerly prepared from silver by Limpricht and 
Schwanert, and described asr two substances isomeric with 
hydrobenzoin and isohydrobenzoin, CX4H12 (OH)a, have found 
this opinion to be er/oneous ; their experiments yielding but a 
mixture of the two latter bodies. There are, therefore, only 
two, and not four hydrobenzoins in existence.—M. Wroblewsky 
described meta-acetyltoluol, prepared from meta-bromotoluol, a 
liquid boiling at 158% and yielding isophthalic acid and two 
isomeric sulpio-acids.—^A. Ladenburg has undertaken the useful 
task of submitting to rigid experiments the opinion generally 
adopted, that the position of lateral chain in benzol is indif¬ 
ferent with regard to the substance thus constituted; in other 
words, that no isomeric aromatic bodies can exist with only 
one, lateral chain. He showed this time the identity of ordinary, 
benzoic acid wiih benzoic acid prepared from phenol, and the 
complete identity of the three phenols prepared from the threes 
lUfferent oxybemoic acids. The proof will have to be com- | 
pleled by further researches, in whldi Mr. Ladenburg is still 
engaged.—^Messrs. Micha^lis and Ananoff have undertaken 


researches respecting the constitution of phosphorous acid, 
for which they have established the formula IlP = 0(0H)2« 
Without entering into details, we can only say that the method 
consisted in the action of C«HbPCI 4 on phosphorous acid, when 
no phosphorous chloride, PCI3, but only oxychloride, PCI3O, was 
formed. They have also prepared a monobasic phenylphos- 
phorus acid, C«Hr,P - 0 (0II)IL— Prof. Nilaon, from Upsala, 
described as the best method for extracting the treat¬ 

ment of the flue-dust with cyanide of potassium.— T, Piccard 
has found in the sperma of the salmon, besides a new base, //v- 
tannin, lately described by Mieschke, also sarldn and gmnin ,— 
C. Schisblcr described a volumetric method for determining CO3 
in carbonates without introducing temperature and barometric 
pressure into the calculus. The method consists in making a 
“ normal ” analysis with a pure carbonate and comparing the 
volume of COj, obtained with that of the unknown quantity of 
COg yielded by the substance analysed the same day.—H. 
Uppenkamp described hexylic sulphocyanide and isosulpho- 
cyanide.—C. Biedermann and L. Ledoux reported on the forma¬ 
tion and properties of mesitylenic phenol, CgHigO.—A. W. 
Hofmann communicated his researches on fractions of becch-tar 
distilling above 260''. By oxidation they yield a phenolic sub¬ 
stance, C11HJ3O3, in which Hg may be replaced by Br^, and a 
quinone, C3II3O4, which takes up Hg when treated with reduc 
ing agents. Prof. Hofmann further reported on the following 
experiments of Mr. M'CreathThe action of water on guani¬ 
dine, CHbN 3, consisting in the loss of ammonia and the forma¬ 
tion of urea ; the action of anhydrides has been studied, when it 
was foundlhat benzoic anhydride acts on guanidine in a similar 
way, producing ammonia and dibenzoyl-urea.-—A. Oppenheim 
has submitted cr3rstalliscd pure glycerine to distillation. The 
boiling point corrected proved to be very constant at 290". 
Nearly every manual and dictionary of chemistry contains erro¬ 
neous data in this respect, although the same number has already 
been published in i860 by Mendclcjeff. 

Paris 

Academy of Sciences, Dec. 28, 1874.—This was the anni¬ 
versary meeting of the Academy, an account of which appeared 
in last week’s Nature, p. 178. 
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inflammatioiM, erysij^lns, rheumatic pains, and gouty pangs alike suc¬ 
cumb to the exalted virtues of Holloway's Ointment and Pills, The 
nialadies most prevalent in winter, to wit, chest complaints and sto¬ 
machic ailments, daily bear witness to the potential influence of this 
treatment, which saves suffering and spares disaster. 


Details from dealers in Chemical Apparatus, or from 

13 & 15, SUEZ STREET, 
WARRINGTON. 
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MAGIC AND DISSOLVING VIEW LANTEBNS, 



Tbe Cheapest and heit Hoose in London for Fhantaemagoria Lanteme and Siseolving View Apparatus is 

C. BAKER’S, 244 and 245, HIGH HOLBORN. 

A first-claw Set of DISSOLVING VIEW APPARATUS, from h. 

Also, first-class TRIPLE or BIUNIAL ditto, with OXYHYDROGEN APPARATUS complete, equally cheap, 
MAGIC LANTERNS, with 30 PICTURES, from 6s. M the Set. 

Every variety af PAINTED PHOTOGRAPHIC VIEWS, from xj. 6t/. each. 

IMPROVED STOP-COCK DISSOLVERS, 211. 

A Collection of lanterns and Slide specially kept for Hire. The new Season Catalogue free by Post. 


PURE SOLUBLE COCOA. 


VAN HOUTEN'S COCOA has been intro- 

duced for some years as the only j^aranteed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
to any other Coc oa in the ntarket. _ 

Most of the other Cocoas are mixtures of 

Cocoa. Starch, Sugar, &c., and a comparison of them with VAN 
HO UTEN'S COCOA will a t once te^h th e most vit iated in taste— 

That a pure Cocoa is something very differ- 

_ ent frem what they are sup plied with as Cocoa. 

No reference is made here to the great praise 

bestowed on VAN HOUTEN'S COCOA by tlic Lancet and other 
competent authorities, but the public may judge for themselves by 
obtaining, free of charge, sample bottles, containing siifhcient for six 
large cups, from their own grocer or chemist, or from the Chief 
DepAt of Van Houten's Cocoa, at 6 and 7, Coleman Street, London, 
£«C 

y^“H6UTEN’S COCOA vinlf pr' 67 e' to 

them— _ 

That Coc oa can be both pure and soluble. 
That it can be made simply with boiling 

_ Water instantaneously._ 

That it forms one o,f the most delicious 

__ beverages. _ 

That such pure Cocoa is the most nutritious 

article of f ood, and is easily assimilated by ever so delicate a digestion. 

That one pound is sufficient for zoo break- 

___ fast cup«. __ 

That, in short, it excels in quality and rela- 

tive cheapness every other known Cocoa. 


A little acquaintance with Van Houten’s 

Cocoa will also teach its importance as a sliinulnnt and life-preserving 
commodity : for nursing-mothers nothing to equal it is to be found, and 
its value can hardly beoveriated when people have learned to understand 
that one can live, 111 ca.ses of need, for day.s and weeks on pure soluble cocoa 
(and if no boiling water is at hand, by eating it). Therefore, whei her 
at sea, in mines, in the camp, or on the nmrch, one can always guard 
oneself against starvation. _ 

For the poor such Cocoa will become an 

inestimable boon, as thousands can be provided with this wholefonie 
_and a greea ble drink at a moment's notice and at a very small cos t._ 

Those interesteiT in spreading temperate 

habits are particularly invited to study the merits of PUKE SOLU¬ 
BLE COC^OA, and it may be predicted, if once the public are familiar 
with the true qualities of Cocoa, that Cocoa will become one of the 
_most popular drinks. __ 

Sold (full weight) in ilb., ^Ib., and ^Ib. Tins, 

jr. 9</, 2s., and ir., by Grocers and Chemists. 

Each Tin, as well as each Sample Bottle, 

bears as guarantee the signature of C. J. VAN HOUTEN & 200 N 
WHULESALEr—■ " ' 

London :—Barclay and Son; Crosse and 

Rlackwcll; W. Edwards; K. Lazenby and Son: Edward Pink; J. 
Sanger and Sous _ _ 

Leeds:—Goodali, Backhouse, and Co. 
Liverpool;—W. H. Flett, Benn’s GfirdensT” 
Edinliurgh and Glasgow: George Ballantine 

__ and .Son. _ 

Dublin : Alexanders and Co.; Samuel Bew- 

ley and Co.; Hugh Moore and Co. ; A. Woods and Co. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Residue from each 
article. 

Opinions of the Fress, 

It is clearly a very useful indicator of the values of the foods for cattle.”— Athenaum. 

'*The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ^eye-opener ’ to many who 
will perceive how it is th^ have been so often disappointed, after giving large prices for fancy foods.”— Sporting Times, 

** A very useful table. The system is a very capital one, and we recommend our agricultural friends to mvest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association.”— Land and Water. 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST* A Monthly Journal, containing Reports and 

Prices Current of the Affricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera* 
lion in Agriculture and in general Trading. Price fsd, per month, or $s, per annum, post-free. 

Vols. 1 ., II., and III. of the ** Agricultural Economist” for 1870, 1871, and 1872, price Js. 6d, each. 

Preparing for Publication {Second Edition). 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Kefertilising Effects of Guanou Superphosphates* 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free, 

London; 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. . 
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WITH FORTY PLATES FROM DRAWINGS BY THE AUTHOR. FOLIO, HALF MOROCCO. /;y los. 

THESAURUS ENTOMOLOCHCUS OXONIENSIS; 

Or, Illustrations of New, Rare, and Interesting Insects, for the most part contained in the Collections presented to 
the University ol Oxford by the Rev. F. W, Hope, M.A., D.C.L, F.R.S., &c. 

BY J. 0. WESTWOOD, M.A., F.L.S., 

Hope Professor of Zoology in the University of Oxford. 

In making this selection the author has considered that it would be most beneficial to illustrate certain Groups or Families 
rather than isolated species. The Plates are engraved and coloured from drawings and dissections prepared by himself. 

OXFORD : Printed at theClarendon Press,” and Published by MACMILLAN & CO., London, Publishers 

to the University. 

NOW READY, Crown 8vo, price 6 s . 6^/. 

EVOLUTION AND -TEE ORIGIN OP LIFE. 

By H. CHARLTON BASTIAN, M.D., F.R.S., 

Author of “The Beginnings of Life.” 

MACMILLAN AND CO., LONDON. 


NOW READY, in Crown 8vo, pp. xxxix., 847, price Ss. 6 d With Coloured Maps and Genealogical Tables. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. 

By J. B. OBEEN, MJL., 

Examiner in the School of Modern History, Oxford. 

‘^To say that Mr. Green’s book is better than those which preceded it, would be to convey a very inadequate impression of 
its merits. It stands al-me as the one general history of the country, for the sake of which all others, if young and old arc wise, 
will l)e speedily and surely set a^i ie. It is perhaps the highest praise that can be given to il, that it is impossible to discover 
whether it was intended for the young or for the old. The size and general look of the book, its vividness of narration, and its 
avoidance of abstruse argument, would place it among school books ; but its fresh and original views, and its geneial historical power, 
are only to be appreciated by those who have tried ihcir own hand at writing history, and who know the enormous difficulties of the 
tat>k.”—M r. Samuel R. Gardiner in the Academy . 

MACMILLAN AND CO., LONDON. 

NEW VOLUME OF 

MACMILLAN AND CO.’S SERIES OF SCIENCE PRIMERS, 

Edited by 

PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 

This day, in i 8 mo, cloth, price is. 

PRIMER OP ASTRONOMY. 

By 7. NORMAN LOCKYER, F.R.S., 

Correspondent of the- Institute of France, etc., etc. 

With copious Illustrations. 

MACMILLAN AND CO.. LONDON. 

NOW READY, 8vo, price Ss. 61 

ENGLISH MEN OF SCIENCE, THEIR NATURE & NURTURE. 

By FRANCIS GALTON, P.R.S., 

Author of Hereditary Genius,” Ac. 

MACMILLAN AND CO., LONDON. 
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THE REV. SIR EDWARD REPPS JODRELL, BART. 

To Messrs. FELTOE and SONS, 26, Conduit Street, Bond Street,' W.—^When at Sail I received an 
' Analjrtical Report, of your SPltCIALIT^l SHERRY, and you must forgive me for saying that at first I 
regarded the whole matter as a most egregious piece of humbug. Having, however, tasted the wine in 
question, and found it most agreeable to the palate, I determined, on my own responsibility, to have it 
analysed for myself, having fully also determined previously to expose any hoax pro bono publico^ or to give 
you the benefit of the analysis should it turn out in your favour. I have the pleasure to forward yoii 
Professor Redwood's (of the Pharmaceutical Society of Great Britain) Analysis, which says more than I 
' can express. I am very particular as to the wine I drink, and as I have been hitherto buying everyday 
Sherry at 60 s. ^ dozen, I am rejoiced to find now that I can purchase wine of equal strength and superior 
bouquet at half that price. This should be known to the general public, and you can make any use you 
deem proper of this letter, and also of Professor Redwood's most elaborate analysis.—Yours faithfully (Signed}, 
EDWARD REPPS JODRELL, 21, Portland Place, London, Dec. 9, 1873. 

FELTOE AND SONS, 

BY APPOINTMENT TO THE ROYAL FAMILY 

{ESTABLISHED 60 YEARS), 

ARE .SOLE PROPRIETORS AND IMPORTERS OF THE 

“SPECIALITE” SHERRY. 

It has been Exhibited as a DIETJilTlC by special permission (a rare privilege) in the Museum of the 

BRITISH MEDICAL ASSOCIATION; 

IS ADOPTED AND RECOMMENDED BY . 

MANY THOUSANDS OF PHYSICIANS AND SURGP:ONS 

FOR ITS 

VALUABLE DIETETIC QUALITIES. 


“ FREE FROM ACIDITY AND HEAT.”— British Medical younial. 

“ VALUABLE FOR GOUTY OR URIC ACID TENDENCIES.’’—Dr. Harbwicke, MetropHUan Analyst, Coroner 
for Middlesex. 

« HAS A GREAT MEDICAI. REPUTATION.”—J/aAV<»/ Record. 

“CONTAINS NOTHING FOREIGN TO THE GRAPE.”—Profe:.vor Redwood’s Analysis above referred to. 

“TO THE MEAL OF A PATIENT SUFFERING FROM UVSPEPSIA IT WOULD BE VALUABLE.”— 
Medical Times. 

“ UNADULTERATED GRAPE-JUICE.”—f 7 «*CA/ Service Gazette. 

“ A REMARKABLE FINE PUKE PALE WINE.”— Standard. 

“ THE OLD-FASHIONED NUTTY FLAVOUR.”— fournal. 

‘‘the BEV. sm EDWABD BEFFS JODBELL,BABT., HAS BONE AN ACT OF KINDNESS TO THE 
FTJBUC.”— CWf/i Retdew. 

/SOB. per DOZEN. £18 per QDABTER CASE. Cash only. Carriage Paid. 
CONDUIT STREET, LONDON; GUSGOW; MANCHESTER; AND BRIGHTON. 

Printed by R, Clay, Sons, & TAvf^n, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmillan & Co., 
at Uie Office, 29 and 3W, Bedford Street, Covent Garden.— THUftbUAV, Jai uaiy 7» 




A WEEKLir ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind which builds for ayel *— Wordsworth 
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BRITISH ASSOCIATION for the AD- 
VANCEMENT OF SCIENCE, 

82, Albemarle Street, London, W. ^ « 

The NEXT ANNUAL GENERAL MEETING will be held at BEL¬ 
FAST, coinnicncijig on WEDNESDAY, August 19. 

Presiden t- Elects 

Professor TYNDALL. D.C.L. LL.D. F.R.S. F.C.S. 


PROFESSORSHIP IN BIOLOGY. 

DURHAM UNIVBRSITY COLLEGES of 

MEDICINE and PHYSICAL SCIENCE, Newcaatle-upon-Tyne.- 
It is proposed to establish a Chair of Biology combined with Physiology, 
in connection with rhe above Institutions, in October next. Salary £450^ 
with a portion of fees. Candidates for the office are invited to apply 
(with te-stimonials) to Theo. Wood Hiiiming. Secretary to the College 
of Phy.sical Science, Newcastle, before the 15th August next, from 
whom full particularsi as to diuie.s, &c., may be obtained. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- | 
minded that, under an arraiif^eineiit dating from 1871, the acceptance of | 
Memoirs, and the days on which they are to be read, are now, as far as 

K iHsiule, determined by Organising Committees for the several Sections | 
.‘fore the beginning of the Meeting. It has therefore become necessary, in I 
order to give an opportunity to the Committ^'es of doing ju.stice to the seve- | 
ral communicaticuis. that each Author should prepare an Abstract of his ' 
Memoir, of a length suitable for insertion in the published U'ransactions of 
the Association, and that he should semi it, together with the original Me¬ 
moir, by book-fK)'»Y, on or before August 1, addressed thus General 
Secretaries, British As.sociatiori, 22, Albemarle Street, London, W. For 
Section If it should be inconvenient to the Author that 

his paper should be read on any particular day. he is requested to send in¬ 
formation thereof to the Secretaries in a separate note. 

G. GRIFFITH, M.A, 

Assistant General Secretary, Harrow. 


OWENS COLLEGE, MANCHESTER. 

PROFESSORSHIP OF ANATOMY. 

The Council propose to make an Appointment previous to the commence¬ 
ment of the next Winter Session, of a Professor of Anatoniy in connection with 
the Medical Department of the College (with which is now incorporated 
the Manchester Roynl Reboot of Medicine, founded in 1834 >, and they in¬ 
vite Gentlemen willing to become Candidates to send in applications and 
testimcmials addressed to the Council under cover to the Registrar not 
later than Saturday, ist Augxist next. The emoluments of the office will 
ht derived from a stipend and a share of students* fees, and the Council 
will guarantee fair a certain term tliat thcbC together shall not be less than 
jC 5«« per annum. . . ^ ^ 

f'\irther information will be given on application to J. G. Greenwood, 
LL. 0 ,, Principal of the College. 

J. HOLME NICHOLSON, Registrar. 

sjrd June, 1874. 


QUBENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

$ouiid General EducAtion for Boys. . . , ,., 

Special attention tp Scieiiie« paitiicularly to Chemistry, both theoretical 
and prgetiesj. 

^ Scfiffcijw to Dr, Debut. F.R.S.; Dr- Frankland, F.R.S.; Dr. Rormc, 
jK.R.|.; gr. F.KS.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 

C* WILLMORE, Piincipal. 


READING SCHOOL.—A NaturaV Science 

MASTER will be required in September.—Apply, stating full particu¬ 
lars, to Rev. W. btokoe, Reading. 


ROYAL COUNCIL OP EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
PupiU EVERY DAY and EVENING. The subjecu of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
K. V. GARDNER, P.E.S.. F.S.A.. 44* Berners Sueet, W 


OLDHAM SCHOOL of SCIENCE and 

ART.—ADDITIONAL LABORATORY APPARATUS is required 
for Students experimenting in Light, Sound, Heat, Magnetism and 
Electricity. Manufacturers arc requested to send latest price-lists to 
J. P. Phythian, C.K , Science Master. 


LINNEAN SOCIETY.—This day is pub- 

ILshed, price lit tor, the Firrt Part of Vol XXX, of the TRANSAC¬ 
TIONS of the LINNEAN SOCIETY of LONDON. .Sold by 
Longmans and Co , Paternoster Row, and by Mr. Kippist, at the Apirt- 
nieiits of the Society, Burlington House, Piccadilly, of whom may be 
had all or any of the preceding volumes. The Fellows of the Society 
are requested to apply to Mr. Kipptst for their Copies between the 
hours of 13 and 4 o clock. 


An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, tSar-iSy?, is now ready, including both Authors* 
Names and Subjects. It may be obtained by Fellows at tbq Societ/s 
Rooms, price s^‘» by post 5s. 4d ,; and by Non-Fellows at the Publishers, 
J. Van Voorst, i, Paternoster Row, price zos. 


Ihe JOURNAL of the CHEMICAL SO- 

Cl ETY now contains Abstracts qf on. Chemistry, and He 

relations to Pbysiologv and the A . published in British Or Foreign 
Journals. It is issued monthly, and may be obtained by Non^il'enows 
of Mr. Van Voorst by a fuhecrtp^iOn 6 f 
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TO NATURALISTS and CURATORS of 

MUS£VMS.->Sa 1 e of Valuable Osteologioal Specimens. A Collection 
of very choice OsteolOffical Specimens, indudiog an admirably pre¬ 
pared Skeleton of a large Boa m glasa cate, with Crania of Tapir, Hip- 
popotamua. Walrus, dx., and a variety of Preparations suited for 
'Museums and Science Teachers, to be sold at 13, Wellington Street, Strand, 
oy Messra Sotheby. Wilkinson.‘and Hodge, of whom Catalogues may be 
had. A Cabinet of Choice Fossils aitd a valuable Collection of Minerals 
also to be sold. 


A LADY requires a RE-APPOINTMENT. I 

German, French, the Elements of Natural Science, together with all ! 
the usual branches of Education. Highest References can bejnven.— j 
Address. M.A.H., care of the Publishers of Nature, 39, Bedford , 
Street, Coveat Garden, W C. , 


TO BE SOLD.—A Collection of British ! 

Bird-skins, Eggs, and Insects in Oak Cabinets.--For further piirticulars 
apply to ** OoTogist," care of Editor of Nature, 29, Bedford Street, 
Strand, Loudon, W. C. 1 


TRUSSES (Self-adjusting), in use for the | 

last sixty years, and sunc as worn by his late Maje.sty William IV. i 
From xor. e.ich. SALMON ODY & CO , by appointtueiu to the Army | 
and Navy, 293, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS j 

BRACE combined, 8f. : Ladles’ Chest Expanders from u. 6</. SAL- j 
MON ODY & CO, 292, Strand. London. Established 1806. | 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints : and LADIES' ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO.. 293, Strand, London, 


N OTICE.— To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHK.STKR, supply all the Apparatus 
enumerated in the SOUTH KKNSINGI’ON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, &c.), and \^ill be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Esuiiiaies 
on application. Orders exceeding A 2 in value delivered free to any 
railway station in England. 


NATURE.—Wanted clean Copies of Nos. 

10, 13, and zt6. Nature Office, Bedford Street, Strand, W.C 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rockii—100 Specimens . One Guinea, 

Britii^ Fossils—100 „ .. One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
DeiaiUd Caialo^et port-Jrte. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointnteni io the Royal InsHtution ^ Great Britain)* 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

Atn> 

199, BROMPTON ROAD, S.W. 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who is a Chemist and Amateur Astronomer, and 
possesses also acme Literary Ability, wishes for an ENGAGEMENT 
m which these qualifications would oe of service.—^D.W., DoctoFa Cot¬ 
tages, South Shme, Blackpool 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessoiy Apparatus, fully illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station, Metrofiolitan Railway, near 
the General i^ost Uftce. 


TISLEY'S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Gla.<s for the Lantern ; packed inDeal Cabinet (3 ft. 

X I ft. square), vhich serve.s as a Stand for the instrument to 

work on ... .. . .. . * Cxi o o 

Rctlcctors for projecting the Figures 011 the Screen . 3 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from i : 1 to x ; 3... o 7 ^ 
Ditio traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution *** Cs 5 ^ 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 

(Three minutes* walk from South Kensinf^ton Museum). 


PURE AERATED WATERS. 

ELLIS'S 

RUTHIN WATERS. 

Soda, Potass, Seltzer. Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

G 0 EK 8 BBARBBl) “R. ELLIS & SON, RUTHIN.” and every 
Label bears their Trade Mark. Sold everywhere, and Wholesale ilf 
K. Ki.lis & Son, Ruthin, North Wales. 

LONDON AGENTS Bust & Sons, Henrietta Street, Cavendish 
Square. 



RUPTURES.—BY ROYAL LETTERS PATENTS. 


WHITE’S MOC-MAIN LEVER TRUSS 



is alU^wed b;^ upwards of 5C0 Medical Men to be the most effec- 
live indention in the curative trea merit of Hernia 7 he use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being wont found the body, while the requisite 
resisting power is supplied by the MOC-MAlN PAD ana 
PATENT LEVER, mtirg with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
9 inches below the hips, being sent to the maiiufactuier. 


JOHN WHITE, 228, FicoadiUy. 

Price of a Single Truss* 161., sxz., 26s* 6^., and 6ii. ' 

,, Double 3XZ. 6<f., 4V.« and 5M. Ml 

,* Umbilical,, 499. and sas. 6(f. 


Post- 

free. 


ELAS'TIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness amd Swelling of tbe I.ieg8, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary atockuig. Price 4*» 6d,, yr. loi., ana i6r. each. 
Postage free. 


JOHN WHlTEi Metiufuctureri 2281 Piccadilly, London, 


BSTABllSffSD 184a, 
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0 x 1 the 1st of every Month, pp. 33, 8vo, with nt least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hbnry Trimbn, M.D, F.L.S., British Miiseum, assisted by 
J. G. Bakbk, FX.S.» Royal Herbarium, Kew. 

' Subscriptions for 1874 (125. post free in the United KinRdom) payable in 
advance to the publishers, Messrs. Ranlcen and Co., Drury House, St. 
Mary-le-Strand, London, W.C., ofwhom may be obtained tne volume for 
1873 (price z6r. 6^. bound in cloth): also oovers for the volume (price ».), 
and back numbers. 


THE ZOOLOGIST. 

. A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edward Nbwman, F.L.S. F.Z.S. &c. 

The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in While’s ** Natural History of Sel- 
bonie/^ and the success which has attended it is sufficient proof that its plan 
is acceptable to “ ouUof-door naturalists ;** those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains erij^inaf papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 34 pages 8vo., with occasional Illustrations. 
Conducted by J. W. Douglas, R. McLapilan, F.L.S., £. C. Rvr, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology^ and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 
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ON OSTEOLOGICAL MONOGRAPH-WRITING 

N biological Societies, and in others which have any 
biological interests, there is a question which is daily 
becoming more and more prominent; one that if not 
fully investigated shortly will lead to results which are far 
from advantageous to the science itself, and will throw 
discredit on its votaries ; whilst, if some decided opinion 
is expressed in such a manner that no doubt can be enter- 
tained as to its true meaning, much hard work and 
unnecessary disappointment may be easily saved. 

Some half century or so ago, when zoology was just 
commencing a new lease of life, as it may be termed, the 
opportunities afforded to those who were studying the 
anatomy and physiology of the animal kingdom were 
comparatively few. Museums were scarce ; most of those 
existing being very incomplete in an educational point of 
view, and it was almost impossible to procure specimens 
of any desired species by means of a pecuniary offer. 
"J'he case is now, however, extremely different. Museums 
arc numerous, and are daily becoming more so. The 
facilities for locomotion make it easy for anyone anxious 
to see what cannot be obtained nearer, to visit the British 
]\I uscum or that of the Royal College of Surgeons ; there 
arc dealers who are able to offer typical specimens at a 
moderate price, and to obtain the rarer forms if necessary. 
Such being the case it must be evident that a certain 
change ought to have come over zoological literature, in 
order that it should progress with the science itself. What 
was then indispensable is now no longer required, and 
that which was then unknown takes its place. Never¬ 
theless there are a few comparative anatomists who do 
not seem*to realise the change which has so gradually and 
so markedly occurred. They think and write with the 
ideas of fifty years ago, and, what is more, expect us to 
appreciate their productions as if they were not the least 
tic irop, 

Formerly, no doubt, it was extremely valuable to have ; 
descriptions given in print of the detailed anatomy of 
particular species. Of their osteology this was especially 
the case. These descriptions drew attention to previously 
scarcely recognised characters, and, what was perhaps 
still more important, did much to fix the nomenclature 
of the skeleton generally; because, though this had been 
previously accomplished as far as human anatomy is con¬ 
cerned, there arc many reasons, known to all practical 
students, which make the names adopted in anthro- 
potomy unsatisfactory and incomplete when they have to 
be applied to the lower vertebrata. 

The case is now very different. Skeletons of almost all 
known animals being contained in museums, and those of 
common species being abundant, any student prosecuting 
his investigations in the spirit which insures successful 
results, will find no difficulty in obtaining opport mities 
of handling and comparing the bones themselves, and 
will have but little or no need to refer to plates or de¬ 
scriptions, which are never so satisfactory as the speci¬ 
mens themselves, and are often as difficult Jo obtain as 
they are expensive to purchase. 

It therefore becomes a question, and a not unimportant 

Vox., r.—No. 


one either, as to whether it is to the best interests of our 
learned Societies t 6 expend their funds in encouraging the 
further publication of long and exhaustive descriptions of 
the osteology of common types, and the execution of a 
large number of elaborate drawings of bones, whose 
intrinsic worth is considerably less than the cost of their 
putting on wood or stone. In several instances within 
the last two or three years, lengthy papers, without doubt 
the result of much time and attention, have been presented 
to different Societies, evidently with a full idea on the part 
of the authors that their monographs will be published, 
unopposed, in the form in which they send them in ; and 
yet these many pages are found to contain nothing more 
than the monotonous and unsuggestive descriptions of 
the bones, one by one, and surface by surface, profusely 
illustrated, of animals as common as some of the best- 
known Marsupial mammals or Struthious birds. 

A full account of the myology, neurology, or visceral 
anatomy of almost any animal has a value which no one 
would wish to depreciate in the least, because these parts 
are difficult to preserve, and it requires a special training, 
together with considerable experience in one direction, 
before such investigations can be undertaken, as they are 
but too infrequently. But as bones are so easily preserved 
in a state which cannot shock the most delicate hands or 
the most sensitive nose, there is no excuse for any student 
not practically knowing the most important peculiarities of 
any skeleton, nor for his not prosecuting his investigations 
to any degree of minuteness when occasion requires. 

It has been remarked that these fully illustrated mono¬ 
graphs are of especial value in palaeontological investi¬ 
gations ; that the study of the Pleistocene remains ol 
Australia, for instance, can be conducted on the spot with 
greater facility when comparisons can be made with ex¬ 
isting forms. But, we may ask, where can it be easier, 
than in Australia itself, to obtain the skeletons of now 
living Marsupials ? and we all know how much better it is 
to have the bones themselves than drawings of them, 
however well executed. Further, it has been said that 
after a certain time it is impossible for any author, how- 
; ever able, to continue to develop generalisations and 
theories from any number of fresh facts ; and such being 
the case, can those who really like their subject do better 
than devote themselves to the careful description, uncom¬ 
plicated with any attempt at inductive reasoning, of what 
they have the opportunity of observing ? Wc think they 
can, for we see no reason why the inferior productions of 
an able man should, on account of his previous repu¬ 
tation, be allowed to be placed on a level with the better 
work of others, and above those productions of the same 
quality, the attempts of less known authors. 

The fact, however, is that the time is passed for the 
publication as simple statements of the commonplace facts 
of osteology; the subject is more than overloaded with 
them already. What is now wanted is the application to 
them of some methods by which, like the doctrine of 
evolution, or the vertebrate theory of the skull, those at 
present on hand may be turned to better account in deter¬ 
mining the true affinities of different animals, or the means 
by which the present state of things has been arrived at. 
The comparison of simple factraccumulation to the intro¬ 
duction of fresh methods of research, or lines of thought, 
is $0 insuperably in favour of the latter, that the former 
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has quite descended below the level of that quality of 
work which needs the distinguishing encouragement 
afforded by the publication of the results obtained in the 
Transactions” of any learned Society. 


Ipickering^s physical manipulation^^ 

Elements of Physical Manipulation, By Edward C, 

Pickering, Phayer Professor of Physics in the Massa¬ 
chusetts Institute of Technology, Part I. (London: 

Macmillan & Co., 1S74.) 

O write a satisfactory text-book for students in phy- 1 
sical laboratories is a task beset with difficulties; I 
and although Prof. Pickering has had the advantege 
of no small experience and judgment in the composition 
of the work the title of which is given above, we do not think 
that he has entirely overcome them. 

There can be little doubt that oral teaching is that 
which is best suited to students who are beginning ex¬ 
perimental work of any sort, and that as much may often 
be learnt in five minutes by seeing another perform an 
experiment as would be acquired in as many hours with 
the aid of a book alone to explain the construction and 
use of the apparatus; and Prof. Pickering is therefore 
right in aiming at supplementing rather than superseding 
the efforts of an instructor. 

The work is divided into sections, each of which relates 
to one or more experiments, and comprises two parts, the 
first of which, entitled Apparatus,” gives a description 
of the instrument required, and is designed to aid the 
instructor in preparing the laboratory for the class, while 
the second, headed ‘‘ Experiment,” explains in detail to 
the student what he is to do. 

The subjects treated of in the first volume, the only one ^ 
at present published, are Mechanics, Sound, and Light, i 
an arrangement that does not agree with the order in 
which they would probably be studied in the laboratory, 
as the elementary parts of heat ought certainly to be 
taken with mechanics ; but the plan adopted has the 
advantage that heat and electricity, the subjects in 
which tables arc most required for reference, will be 
placed together in the second volume, in which also, we ; 
presume, sets of tables will be included among the 
‘‘matters of general interest to the physicist” that are 
promised in the preface. 

Apart, however, from any detailed criticism, we 
must notice the important preliminary question, how 
far a work of this sort is likely to fulfil the object 
with which it is written, of enabling an instructor to 
superintend a larger class than he could otherwise 
attend to at once? The members of the class, ac¬ 
cording to the method of instruction pursued in the 
Massachusett’s Institute, and described in the preface, are 
not informed precisely what experiments will be allotted to 
them until they enter the laboratory, and as such is the 
plan probably generally adopted where the number of 
pupils is large, it is absolutely necessary for the instructor 
to have at band, either in a text-book or in manuscript, 
short" papers on the theory of the different experi¬ 
ments. We do hot, however, fed sure that the descrip¬ 
tions of apparatus and methods of performing experi¬ 
ments will prove so valuable as might at first sight appear 


probable. The instruments required for physical work are 
often so costly as to make constant supervision necessary 
over those who are not accustomed to them, and their con¬ 
struction is so various, at all events in minor particulars, 
that directions for their use which might be all that could 
be desired in one laboratory might be misleading in 
another. Another difficulty arises in describing experi¬ 
mental proofs of the simpler laws of Mechanics and Physics 
which do not require elaborate apparatus for their exhi¬ 
bition, as a choice has often to be made between several 
different methods, an account of all of which would make 
the text-book unwieldy in bulk, while the omission of any 
is apt to make it less useful in laboratories other than 
that for which it was originally intended. The selection 
of experiments of this sort must in great measure depend 
upon the time the pupil is able to devote to the study of 
physics, the objects he has in view in pursuing it, and in 
many cases upon his knowledge of mathematics ; and we 
regret that Prof. Pickering seems occasionally to have 
; chosen those which are likely to give the best numerical 
results, in preference to others which, depending more 
upon skill, are not indeed so suitable for the exact verifica¬ 
tions of physical laws, but have a greater educational 
value in improving the powers of observation. 

The method selected, for instance, for illustrating the 
laws of falling bodies is that of suspending a ball to a 
spring, which, when the connecting thread is severed and 
the ball allowed to fall, completes a galvanic circuit in 
which a chronograph is included, and which is again broken 
by the impact of the ball on a plate placed below to receive 
it. This method is well adapted to show the relation be¬ 
tween the time of falling from rest and the distance 
traversed ; but Attwood's machine, of which no account 
is given, illustrates the fundamental laws of dynamics 
much more completely, is capable, if fitted with nroper 
electric arrangements, of giving extremely good results, 
and is better suited for use by the pupil, as in our opinion 
all such instruments ought at first to be used, with some 
means of measuring time, such as the stop-watch, water- 
clock, or metronome, dependent upon skill, and not upon 
a purely mechanical arrangement. 

Some of the experiments described are avowedly given 
as a preparation to those who may have to give lectures 
on physics, and others are, we presume, inserted with the 
same intention, as it would hardly be necessary for those 
possessing that ‘‘ moderate familiarity with the general 
principles of physics ” which “ the class is supposed to 
have previously attained ” to spend time over the experi¬ 
mental proofs given of the laws of the composition of 
fprccs, or the equality of the angles of incidence and 
reflection. 

The earlier pages of the book are devoted to general 
remarks on physical measurements, and on methods of 
working up the results of experiments, and they will prove 
very useful. 

The knowledge of mathematics assumed throughout is 
small, and in several instances the line has in this respect 
been drawn too tightly, no account being given of the 
method of determining the coefficient of torsion by 
means of the torsion pendulum, or of the determination 
of gravity by the reversible pendulum, probably on ac¬ 
count of the small amount of rigid dynamics required in 
these problems. 
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In a book, however, which must necessarily be intended 
for use by pupils of very diflferent attainments, it would 
be difficult to avoid criticisms of this kind, and we think 
the experiments on the whole judiciously selected and 
clearly explained. We shall look with interest for the 
appearance of the second volume, and when finished 
Physical Manipulation will no doubt be considered the 
best and most complete text-book on the subjects of 
which it treats. A. W. R. 


OUR BOOK SHELF 

Mineralo^, By F. Rutley, F.G.S. (Murby's Text 
liooks.jT 

Mr. Rutley’s little treatise on mineralogy has the merit 
of expressing in a clear and simple form the facts that are 
most wanted to be known by the general student of a 
science for which a small elementary English book 
is needed. The descriptions are concise, and the 
selection of the matter under each mineral gener¬ 
ally good. Mr. Rutley, furthermore, gives some fifty 
pages of preliminary matter, which, though not always 
put in the most intelligible form, yet embodies a 
considerable amount of useful technical teaching in regard 
to the physical properties of minerals. Mr. Rutley even 
enters, and very rightly does so, on the subject of optical 
characters. But in these pages, as in the page on 
thermo-electricity, the author does not seem to have care¬ 
fully revised what he wrote, or he would not have followed 
other authors in speaking of boracite as a uniaxal crystal, 
and would hardly have classed the dispersion of light by 
a diamond with the play of colour exhibited by an opal. 
Nor is an optic axis correctly described as the only direc¬ 
tion by looking along which the doubly refracted images 
of a spot can be got to coincide, as Mr. Rutley will see if 
he looks at the spot through two opposite faces of the 
hexagonal prism of a calcitc crystal. He ingeniously en¬ 
deavours to indicate the nature of the faces of his crystals 
by a sort of heraldic hatching and marking. The use of 
small letters always indicating the character of the faces, 
as in Des Cloizeaux and other French treatises, might have 
done this usefully ; Mr. Rutley’s puzzling figures will 
probably only serve to scare away the English student, 
who needs every allurement to the study of the neglected 
science of crystallography—a science neglected merely 
because the rudiments of geometry and trigonometry are 
not made a necessary part of cver>r scientific student’s 
education. And it is a significant circumstance in con¬ 
nection with this neglect of scientific crystallography, that 
the geometrical methods and simple notation introduced 
forty years ago by our distinguished fellow-countryman, 
the first living crystallographer, Prof. Miller, are, we 
believe, untaught in any single lecture-room in London. 
Is England to be the last country to adopt a system made 
European by Sdnarmont, Sella, Beer, and Grailich, and 
which is fast overcoming even in Germany itself a natural 
prejudice in favour of the more unwieldy, though in its 
time useful and ingenious, notation of the great Leipsig 
Professor ? 

Sanitary Arrangements for Dwellinqs^ intended for the 
use of Officers of Healthy Architects^ Builders^ and 
Householders. By William Eassie, C.E., &c. (Smith, 
Elder and Co. 1874.) 

This volume gives, in a collected form, a series of papers 
published originally in the British Medical JoumaL Its 
object, the author states, is to give account of the 
most ordinary sanitary defects in dwelling-houses and 
public institutions, in respect to drainage, .water-supply, 
ventilation, wanning, and lighting;" and to set forth,’ 
what he believes, the most simple and effective 
means of preventing or remedying such defects*’^ He 


thinks it necessary to say furtherThe purpose 
of this small work is to point out, in the plainest lan¬ 
guage, what ought to be done to render ancient and 
modem houses healthy. I will eschew all extraneous 
matter, as much as possible, and will not fall into the 
common practic<^ better honoured in the breach than the 
observance, of heading the chapters, or interlarding the 
matter, with lines from the poets," It is but due to 
the author to say that he has faithfully avoided this ten¬ 
dency “ to drop into poetry" on the subject of house- 
drains, sewers, &c.; on the plainness of the language, 
however, we cannot speak very highly. Many house¬ 
holders, it is to be feared, will find sonne difiicultv in' 
recognising an S-shaped pipe under the name of a ‘^sig¬ 
moid" ; or in appreciating the beauty of a description in 
which the overflow sewage from a cesspool is said to 
“debouch into the fields." 

The greater part of the book is occupied with a descrip¬ 
tion of the various sanitary appliances for buildings which 
have from time to time been proposed, or which have 
been brought into actual use : such as drain-pipes, of 
which twenty-two different kinds are figured and de¬ 
scribed ; traps, of which thirty-six are given ; fire-grates 
and stoves, &c. In many places, indeed, it reminds us 
of nothing so much as a manufacturer’s or tradesman’s 
catalogue. On the. whole, however, this work contains 
much useful information and many excellent suggestions. 
On the subject of house-drainage, we are glad to see that 
Mr. Eassie has adopted and .advocates the principle of 
leading all house-drains into one collecting drain, outside 
the house if possible, and placing in this main drain an 
efficient trap, properly ventilated, so as to prevent any of 
the sewer gases finding their way into the house through 
the drains or pipes. 


LETTERS TO THE EDITOR 

\^rhe Editor docs mt hold himself resJ^onsUde for opivions expressca 
hy his correspondents. N^o fwiice is taken of afwnymous 
com mu n ications .] 

Robert Brown and Sprengel 

In the notice of Mr. Darwin (vol. x. p. 80, bottom ol 2nd col.) a 
mishap has somehow occurred which blunts the point intended t« 
be made prominent and renders the statement untrue. I sup¬ 
posed that I had written And we know from another source 
that he (Mr. Brown) looked upon Sprengel’s ideas as by no means 
fantastic. Yet instead,” &c. The object was to show how very 
near Mr. Brown came to reaching the principle that Nature 
abhors close-fertilisation in plants, and yet did not reach it at 
all. The authority for the statement I wished to make will be 
found in a footnote in Mr. Darwin’s book on the “ Fertilisation of 
Orchids,” p. 340. Asa Gray 

Cambridge, Mass., June 19 

On the Physical Action taking place at the Mouth of 
Organ-pipes 

The most interesting, and perhaps the most important, fact 
disclosed in the experimental study of the organ-pipe on the air- 
reed theory is this—that the aeroplastic reed has a law of its 
own, unique amongst the phenomena heretofore observed in 
musical vibrations. It may be stated thus— As its arcs of vibra¬ 
tion are less^ its speed is greater. All our knowledge of rods and 
strings, of plates and membranes, would lead us to expect the 
usual manifestation of the law of isochronism, that in the air-rced 
considered as a free rod fixed at one end and vibrating trans¬ 
versely, the law would be observed, ** though the amplitude may 
vary, the times of vibration will be the same, ” Vet here we 
meet with its absolute reversal, sir^-^the times vary ViUh the am* 
plitude. This information does not rest on ; every eye 

may verify it. A principle so stran^e^ when first its notion waa 
observed, might well lead to disbelief in one’s senses, although 
the mind had by its reasonings led up to the fact and sought for it 
as the one thing needed to give consistency to theory and make 
it a perfect whole. Familiar as the air-reed had been to me, the 
one secret h^ been hidden from my eyes ; seeing, they saw 
not. Faith in the known mode of activity fte transversely 
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vibrating rod bad blinded me, and it was only after long reason¬ 
ing, for^ upon me by the presence of ipdependent harmonics, 
not^upon any theory belonging to a reed (whose first harmonic 
would be higher than an octave twelfth^ that my faith was shaken. 
Then, conceiving the idea qf this principle of action, 1 looked, 
hoping to find my reasoning confirmed; yet, let me confess it, 
the first sight of the reality startled me not adhittlc with self-con¬ 
fusion. Here was an every-day fact, constantly before me it had 
been, beautiful in its simplicity, waiting to be acknowledged, and 
1 so stupidly blind as not to see it. Vary the experiment, repeat 
it again and again, and the fact will be confirmed beyond possi¬ 
bility of doubt, that, the length of reed remaining unaltered, if 
by extraneous influence tlie pitch of the note is lowered whilst 
the pipe is speaking, correspondingly with the changing sound 
the path of the air^eed will be lengthened ; or conversely if the 
pitch be raised, simultaneously with the quickened velocity, the 
air-reed will be seen to shorten its stroke ; no swelling of tone 
gaining power with gain of amplitude; not the counterpart of a 
metallic reed, nor acting as a tuning-fork. The creature of air, 
it times itself to the element that sustains it. This aero-rhythmic 
law provides the only way possible to the air-recd to work out 
the transmutations of ener^ essential to its functions ; the con¬ 
stitution of air necessitates the conformity in mechanical rela¬ 
tions. 

Another remarkable demonstration falls to this theory—that 
the note of every open organ-pipe is not single but is a concord, 
always consists of a duality of tone ; the two distinct tones of the 
air-reed and of the pipe may be separated and again blended at 
pleasure. 

Also that the harmonics or over-tones may in favourable pipes 
be brought on at will without alteration of the pressure of blow¬ 
ing ; that likewise, when a pipe, instead of continuing to sound 
its fundamental, is unsteady, and gives its harmonic, the pipe 
being said to *‘fiy off to its octave,’’ the notion implied is 
erroneous ; it can be rendered visible that the oir-reed leaps back 
to its octave speed, and by its superior strength compels the pipe 
to follow in accord. The expression leaps back, ” is dclil^- 
rately used, for the native pitch of the air-reed is far higher than 
the harmonics of the pipe. 

Add to these the still more singular feature of three different 
velocities concurring to produce in an open organ-pipe the one 
fundamental tone, which we call its pitch, the super-nodal wave 
having one velocity, and the sub-nodal wave having for its course 
and recourse two differing rates of progression. 7 'he motion of 
vibration is an activity tempered by rests. In every wind-instru¬ 
ment we perceive intimations that the period of rest is originally 
governed by the special structure of each, and experiment shows 
mat we can arbitrarily limit or prolong it; this variable ratio of 
rest to activity is to be taken into account in all calculated times 
and velocities. In forming a true conception of the behaviour of 
musical reeds, and in tracing out the process of tone-making in 
organ-pipes and other wind-instruments, the modifying influence 
of the ‘‘rest” between the vibrations announces itself as of vital 
importance. If the doctrine is strange, it is not unnatural. The 
action of the heart furnishes a parallel instance—contraction, 
dilatation, pause—the three making up the rhythmic period of 
the heart’s beat, and their relative duration varying with the indi¬ 
vidual organisation. 

The foregoing affirmations are preparative. It will not be 
possible to condense into one letter the evidence and arguments 
supporting them, but if they are borne in mind during the pro¬ 
gress of the exposition, the bearing of each new fact on theory 
will be more readily seen, and the aim and purpose of the 
reasoning be apprehended even in its incomplete stages. 

There is one significant question which it occurs to me has 
never yet been asked; that the node is to be found in all longi¬ 
tudinal vibration of rod or pipe is undoubted; that there is a 
displacement of a node in an open organ-pipe is an accepted 
fact—but why, in rod or pipe, why is there a node at all? The 
question will wait 

Now to the experimental pipe. Su|>poie we have before ns 
an op^ diapason organ«pipe, of section rectangular, length 
7ft pin., interior breadth 4|in., depth 6in., area of mouth 
4iin. by 4 in., pitch C.C.—the half wave-length for this pilch is 
8 ft, S in. in the atmosphere. Tlte wind-way is a^iarrow fissure, 
barely the twenty-fourth of an inch wide ; on the inner margin 
of this wind-way we place a card or plate, covering interionly 
the whole area of the embouchure, and then we admit the 
wind-current at the foot of tlie pipe from the organ-bellows. 

Premising that the swift sequence of action is delayed for 
convenience of our analysisi'We notice that the' stream of air. 


and as yet it is nothing more, is directed slightly diverging from 
the vertical, and sufficiently to cause it to glide up the ii^ined 
plane of the lip. This stream is the life-force of the sound. 
** That everybody knows.” True they may. But how many 
ever think, if they know, that its force is that of a storm-wind 
driving along at the rate of sixty miles an hour. The anemo¬ 
meter or wind-gauge proves it to be so, and that moreover in 
some stops of large organs the pressure per foot given by the 
bellows is equal to that of a hurricane. 

If now the plate be removed from the back of the embouchure, 
the stream is instantaneously transformed into an air-moulded 
reed. There is gradation in the change, the order of which may 
I be worked out, leaving the sound as Shelley says ‘ ‘ waiting to be 
born.” 

The velocity of passage is to* become endowed with a new 
power, the velocity of vibration. How Ls this investiture accom¬ 
plished? 1 low afterwards does the transversal vibration of the 
aeroplastic reed call into existence the longitudinal vibration of 
the air-column of the pipe ? 

The isolated reed, before any change takes place, has no 
innate tendency to swerve from uprightness, of itself it can neither 
blow in nor out, nor can the atmosphere infiiience it, for that is 
equal on both sides ; the air-column within the pipe is at rest, 
it has no self-stimulating power of vibration, and to disturb its 
equilibrium some internal exciting cause is needed which shall 
produce, with determination of priority, condensation or rarefac¬ 
tion. It is obvious that the reed as it now stands has no power 
to produce a condensation, it does not strike against the sharp 
edge, it simply asserts its own upward-rushing force. Tlie reed 
must be bent before it will vibrate. To cause this flexure the 
only alternative is rarefaction. The act of rarefying occupies 
time, it takes place within the pipe, is not spontaneous, but is 
induced by some previous act, therefore the provocation belongs 
to the reed. In velocitous rush over the mouth, its dense stream 
making around itself a rarefied atmosphere^ it causes the approach 
of the quiescent column, carries off all the particles of air lying 
in the nearest layers, and would go on abstracting indefinitely 
if there were no counterbalancing causes coming into operation, 
but it brings down upon itself the power that bends it; suction 
by velocity ha.s created a partial vacuum; the air-column, pressing 
outwards with the impetus of expansion, begins to bend the reed 
over, the excited air-particles of the interior not only press for¬ 
ward to fill the places of the lost, but eagerly crowd out upon 
the top of the reed, irresistibly sucked into the zone of rarefaction 
around the mouth, a region where velocity has ensured least 
pressure, and through this same “ law of least pressiftre,” there 
is a loss of support to the under surface of the reed, favouring 
the curve of flexure, the pressure varying and diminishing from 
the root upward. 

As yet we have no vibration, for simultaneously with the 
exterior action the interior rarefaction is extending high upward, 
the air-particles are rallying from farther distances, awakened by 
the agitation of those in advance, throughout the whole length 
and breadth of the pipe, uneasy as bees in a hive; whilst the par¬ 
ticles are swarming toward the mouth, they are drawing away 
from the main body of their supports, their own elastic energy 
is diminishing, they are more and more thinned in numbers, and 
the new levies come up to the front exhausted of their early 
vigour. Now is the supreme moment of the reed’s advantage, 
its watchful ally, the external air, pierces the weakest line just 
under the sharp edge of the lip, and dashing in as a wave of 
condensation with cumulative pressure, drives back the outflow¬ 
ing wave, and would restore equilibrium but that the air-column, 
stUl advancing, and pressed forward in consequence by the in¬ 
road of the upper air, meets it in full shock ere it has reach^ 
midway; meanwhile the air-reed, rising with vigour to recover 
its upright position, and following after its ally in the wake of 
the retreating column, slightly overpasses its own line, eaten 
the jpipe momentarily to be cast out again, for the wave of 
rarefaction is reluming and vibration is established. The in¬ 
vading wave has been repulsed at the spot hereafter memorable 
as thenode^ and the conflict renewed and continued will chronicle 
no victory to either unless other and foreign forces are brought 
in, for, as I shall show, we have resources within command 
enabling us to sway the equipoise and give supremacy to Ae 
reed. 

”1 do suppose,” as Dr. Hooke says in his talk on springy 
bodies,” def suppose the particles” behave, and that the 
action takes place in the manner 1 haVe describe; the analogy 
is not strained, nor have I used one phrase in association of idM 
which 1 do not think fully justified by the physiod relations of 
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the process. Therefore do not dismiss this as the sketch of a 
fancy battle. Watch for yourselves; place within the pipe at 
the back of the mouth some fine filaments of cotton, or fluff or 
down; advance them from the interior to the inner edge of the 
windway, and you will see them shot with energy not upward 
into the pipe, but outward full in your face with an unmistake- 
able txajectory. Do we not bring into activity the same force, 
suction by velocity,” when we blow through one little tube 
over another tube leading down to a well of perfume and draw 
up thereby fcent-laden globules caught in the belt of wind pass¬ 
ing over the tube’s orifice, dispersing fine odour-sprays into the 
atmosphere? When a train of carriages loosely coupled is 
starting out of a railway station, shoukl the engine suddenly 
back a little we see the hindermost portion of the train 
with its acquired momentum meeting the foremost portion 
advancing to it with reversed direction of impetus, and 
the central carriages receive a double compression, a rude kind 
of node is thus formed starting a reaction of buflferage in oppo¬ 
site directions; so when trains come into collision or are suddenly 
stopped in career, the distribution of weight, the gradients and | 
relative velocities determine which portion feels most the influ- ! 
ence of the shock. Again an analogy. There is a country cus¬ 
tom, when the bees swarm to dredge them with floiir as a means 
of identification, if the flour travels you will know the bees have 
journeyed likewise. Take a piece of white tissue paper (a bank¬ 
note answers it admirably), fold it so that a portion will occupy 
very nearly the space of the embouchure of the diapason pipe, 
by using a card it may be held level on the outer edge of the 
windway, it is in fact a paper reed but flaccid and inanimate ; as 
you advance it to the windway no sooner is it caught in the cur¬ 
rent than it darts upright and becomes incorporated with the 
air-reed, 

** Orows with its growth and strengthens with its strength.” 

This Fame crisp little bit of paper will reveal to your eyes the 
treasured secret‘of the organ-pipe, tell you how its wealth of 
varied tone is wrought, show you its fine arcs of flexure, how it 
bends less for its inward than for its outward stroke, and how its 
free curves are moulded to your will ; listen, and you shall hear 
the domestic wrangle of the iced and pipe; look, and you shall 
witness how in its high caprice it transmutes in a flash to har¬ 
monic speetl and leaps exultant to its octave. Truly an Ariel 
imprisoned, endowed with form, and clothed with a white vesture 
making it in all its motion visible as bees. 

On the supposition that the theory herein advanced is justi¬ 
fiable, •the work of the acroplastic reed is to be considered, 
specifically, to abstract. By reason of abstraction rarefaction 
ensues, condensation correlates therewith, the latter springing 
out of the former, and the product is vibration. The reed is the 
generator of the power and the node is the fulcrum of vibration, 
the place of reaction, with this peculiarity that it aflbrds an 
elastic fulcrum sensitive to the encroaches of the column of air 
above it; in the stopped pipe on the contrary there is a stable 
unyielding fulcrum, and the results of this difference are very re¬ 
markable, as will be seen in arolher paper necessary to complete 
this exposition, but at present 1 can only allude in passing to one 
of these results which it seems desirable not to omit here. Ad¬ 
mitting my affirmations so far as they can be proved by other 
eyes, objections will be taken to the imaginary desciiption of the 
action of air* particles and waves in the interior of the pipe, as 
opposed to received doctrine. Novelty is often held*to be out¬ 
rage. It is an essential feature of my hypothesis that the initial 
movement, or prelude to vibration in the pipe, is distinct from 
successive movements both in its course and character; it extends 
throughout the pipe, is continuous but diminishing in degree, 
and is without a node, which is only fully established at the second 
course. Without entering now into further details it is important 
to notice that this interval between the first effoit or gasp of the 
pipe and the full possession of its power, is distinctly perceived 
t>y the ear. All musicians acquainted with organs are conscious 
of this, and it is matter of usual comment with them how that 
stopped pipes are oii the contrary remarkably (|aick of speech, 
imtantaneous in articulation. They feel this uithont reasoning 
of why or wherefore. As in stopped pipes there is no supemodal 
column, no requirement for an effort similar to that awakening 
motion to perfect vibration In open organ-pipes, the verdict of 
the ear is in both cases consistent with and corroborative of the 
hypothesis. Experiments with a very peculiar pipe cdled the 
** German Gamlm ” will throw invaluable light on the process of 
tone^making in organ'^pipes. 


The Degeneracy of Man 

^ With regard to the culture of savages in Brazil the evidence 
of facts will be more esteemed by Mr. Tylor than the opinion of 
Dr. Martius, for Mr. Tylor has brought together a wealth of 
facts on the history and conditions of culture. 

There is one class of facts which to my mind bears particularly 
on this question of the.tribes of Brazil and the Amazons, and t^t 
is language. * 

The Kiriri and Sabuyah of Bahia as also the Ge have affinities 
with the Shoshoni and other dialects of the Rocky Mountains, 
and It is difficult to believe a language of this kind can belong to 
an epoch of high culture. 

The dialects of the Tocautius have affinities of a like character 
witli the Ankaras and Wun of Africa, and with that of the Akka 
pigmies just discovered in the Nile region. 

The Purus, Coroado, and Corope of Rio Janeiro appear to 
belong to the Carib directly, and thereby also to Africa. 

In the present state of our materials and information it is im¬ 
possible to define exactly the members of each class. Thus the 
two groups last mentioned appear to be connected by the Baniwa 
and the Car*b. 

The main body of the population of Guarani, Tupi, Omagua, 
have by me l>een long since pointed out as having a language 
similar in roots and grammar to the Agaw of the Nile region. 
This is the highest development of language known tome in Brazil. 

If the tribes of Brazil have fallen from a higher estate it is 
strange they should have become endowed with languages of the 
l*rehistoric epoch. IIydx Ci.akku 

June 29 

Thk gradual degeneracy ot savage man from a higher type is 
a fact which an eminent author states in his letter in Nature 
(vol. x. p. 146) to be difficult of belief. Tie wonders that Dr. 
Martius should say '‘the Americans are not a wild race, they are 
a race run wild and degraded.” 

The following facts seem to me to support the view held by 
Dr. Martius, Alex, von Humboldt, Abp. Whalely, the Duke of 
Argyll, and others. 

In the IJium now laid bare by T 'r. Schliemann, the lower 
strata contain more copper and fewer stone implements than the 
upper. “ In other words, we have the very * unscientific ’ fact 
of an 'age of stone' above an ‘age of copper’” (Quart. Rev., 
April 1874). “The newly opened mound of Hissarlik stands 
as a lasting witness to a progressive decay of civilisation, in- 
tlusHy, and wealth, among the successive races of its inha- 
liitanls ” (Quart. Rev,). 

Among the forest tribes of Brazil Dr. Martius found traces of 
the village community with its tribe-land common to all, while 
huts and patches of tilled ground were treated as acquired pro¬ 
perty, the recognised owners not being individuals but families. 
This may be well explained as a custom brought by AFiatic 
immigrants into the American continent. The Chinese anciently 
divided the land of a village into nine parts. The division was 
made by two perpendicular and two horizontal parallel lines. 
The middle square was common land. The ciglit remaining 
squares were assigned to eight heads ot families, who cultivated 
the common square, giving the produce to the Government: 
they constituted a village. This principle of revenue colleciicn 
based on land distribution exist^ for many centuries in an¬ 
cient China, and was afterwards changed for a grain tax 
in kind about the lime of the building of the Great Wall. 
Agricultural emigrants to America at any date before 200 
ii.c. would be familiar with this mode of doing things, and 
would naturally carry with them tic knowledge of this and 
other customs existing at the time in eastern Asia. The 
appearance of a principle of land distribution resembling that 
of the old Teu’ons, among American tribes, cannot then be 
taken as proof that they were progressing and not degenerating, 
lor it may, when our knowledge of ancient America becomes 
more accurate, be seen to be one of the lingering remains of an 
I ot^r civilisation which in a tropical climate favourable to indo- 
I lence would easily decline. I'he religious beliefs and social cus¬ 
toms of AFialic and American races are in many respects so 
similar that there is abundant ground for questioning the origi¬ 
nality of any civilised custom found among American tribes. 
Why should not comparative ethnology one day find the key to 
solve all such questions ? 

This fact, looked at from the eastern Asiatic point of view, is 
so far then from supporting the theory of progressive devdop- 
mint, that it may rather be used as an additionid buttress for the 
theory of degeneracy. 
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Names of number among Malayan and Polynesian tribes 
may be referred to as a proof of degeneracy. The sound 
man ” is io»ooo among the natives ,of Samoa and Tonga, 
as it is in Chinese, but it is 4,000 in the Sandwich island?, 
ana 1,000 in New Zealand. Islanders avoid high numbers, 
and allow the significance of a name of high numbers to 
sink. This is prooiF of degradation. The reason why the arith¬ 
metical faculty among the New Zealanders has become weaker 
than elsewhere is because of their enormous distance from the 
continent of Asia. Samoa and Tonga are much nearer, and ac¬ 
cordingly in those islands the religious traditions, circum¬ 
cision, resemble those of Asia very closely. The Polynesians 
formerly had a decimal arithmetic, now it has sunk in Australia 
to quaternary or quinary arithmetic. In Ponape, one of the 
Caroline group, and comparatively near to the continent, aj>nki 
is 100 of men, trees, or yams, but 1,000 of eggs, cocoamUs, or 
stones. Ill Chinese pak is 100. After centuries of use high num¬ 
bers fluctuate in 'raliie, because the inlcllccl of islanders declines 
in power as the effect of long-con tinned isolation. The ideas, 
names, and usages of civilisation arc gradually lost, and witli 
them the human intellect becomes dwaried. 

Prof. F. Miiller, after showing that the Polynesians could 
originally count to 100, add.s “Dies ist gewiss ein Zeugniss fur 
die nicht geringe geistige llegabung und inihzeitige Kntwicklung 
dieser Volker/’ * The Polynesians, then, have sunk in power, 
and were, when visited by Capt. Cook, in a .state of progressive 
degradation. 

The question raised by Mr. Tylor was only- “Did T)r. Mur- 
lius change his opinion about the dcgmeracy of Ibazilian tiibes?" 
Dr. P<2schel thinks he did, but has not yet given sufflcicul i)roor. 
While I venture to think that the question—*• Is saiagc man a 
degenerated being?” can be solved in the affimiativc 1 y llie 
careful comparison of facts without our needing to kr,. u liiat 
each scientific traveller holds thisvi;\v, it would he n o ; imci- 
esling to be assured that all such men arc ngieed u, v . it. 

JoSLMi KhKINS 

Disuse as a Reducing Cause in Species I 

iNaJettercjfmine (Natukk, voI. iv. p. 36 ), entitled “Natuml | 
Selection and DysUleoiogy,” there occurs a Jootnole upon 1 he j 
above subject. As this footnote was rather carelessly wnitcn, I i 
wish to explain my meaning moic clearly. I 

In the first place, it is evident that the fact of disuse causing | 
atrophy in individuals is no proof that it likewise ciuses atiojdiy 
in species ; loi if it does so, the 1 iw.s under which it operates in 
the two ca^cs must be quite diifercnt—the one set oeing as 
exclusively rcbilcd to Inheritau'c, as the other pct are imlc- 
pemlcnt of this princijile. The luimpry (juestion tlu^rcrore is; 
Docs inheritance here ic’producc the character of nmnediatc 
ancestors, as in congeii lal atrophy, t\:c. ; or of did ant ancestors, 
as in mutilation's, tQc. ? I think there can be no reasonable 
question that it does the former, and so have no doubt that 
disuse is a cause of atrophy in species. The qucotioii as to 
degree, however, remains. 

One sentence in the footnote I am explaining imay be taken to 
imply that the effects of disuse are exhausted in a fewgcucrationB. 
Nothing can be further from my meaning. If disu.se acts at all 
in s])ccics, its modus vpcnmdi^ as just stated, must be that of 
vnnations which arc capable of being inbcnlcd ; con.se- 
quenlly, if disuse acts thus at all, it i> impossible to assign limits 
to its operatimi in time. The (|uesLJon, however, is, In what 
proportion are the effects of disuse in the parents rcproduct d in 
the offspring } Variations caused by disu.se certainly differ from 
congenital varialiori.s, in that they are not fully inherited ; and it 
is the degree in whic*i they are inherited that must determine tlie 
rale at which disuse here operates. This degree, howxwcr, is 
unknown ; we only know that it is something very small. Now 
as disuse is in competition with other reducing causes, the 
lapidiiy of ils action is an important factor in the estimation of 
its probable effects. 

By the omission of the word “proportional” near the end of 
the footnote, I appear to institute an absolute comparison 
between the cftecLs of disuse in wild and in tame species. This, 

(jf course, would be absurd. What I mean U, that supposing 
disuFc to be die chid cause of atrophy in wild .species, it has not 
produced sO iiuich clfect in tame species as we should ante¬ 
cedently expect; for, althoagh the facts are very scanty, so far 
as they go they uiul to piove, that when an oi^an is disused for 
several generations only, the rate of iu reduction is much 
greater than u ought to be, supposing disuse to be the main 
Reu*« (Icr Novara. Llnguiaticher Theil, 1867, P- 9S7. 


cause of atrophy in our domestic animals, and supposing the 
action of this cause to be uniform. 

It will be asked, If we thus in part reject this cause, what 
other have we to substitute? This, of course, is a collateral 
issue; but as it is an important one, it may here be discussed. 
I would suggest the cessation of seleption (see Nature, vol. ix. 

. 440) as a co-operating cause, for it seems to me that this tuusi 
ave acted here to some extent, and if no other causes have been 
I at work, this extent must be the complement of the effects due 
{ to disuse. For the sake of definition, therefore, we shall assume 
disuse to be in abeyance. Now, on this assumption, we should 
expect to find that atrophy proceeds more rapidly during the 
initial stages of reduction jthaii subsequently. But without 
dwelling upon this point, what may we infer from the existing 
degree of atrophy in the affected organs of our domestic animals ? 
Supposing the cessation of selection to be the only cause at 
w'ork, what degree of atrophy should we here expect to find ? 
Before 1 tunicd to the valuable measurements given in the 
“Variation,” 1 concluded (Cf. Nature, vol. ix. p. 441) th.at 
from 20 to 25 per cent, is the maximum of reduction we should 
expect tills unassisted principle to accomplisli, in the case of 
natural as distinguished from artificially-bred organs. Now on 
calculating the average afforded by each of Mr. Darwin’s tables, 
andlhen reducingthc averages topartsof 100,1 find that the highe.st 
average decrease is 16 per cent., and the lowest 5 ; the average 
' of the averages being rather less than 12. Only four individual 
cases fall below 25 per cent., and of these two should be omitted 
(Cf, “ Variations,” p. 272). Thus, out of eighty-lhrcc example*?, 
only two fall below the lowest average expected. Moreover, we 
should scarcely expect disuse alone to affect in so similar a de¬ 
gree such widely different tis.sues as aie brain and muscle. The 
deformity of the sternum in fowls also points to the ces.sation of 
selection inthcr than lu disn^'e. Further, the fact that several of 
our domestic animals have not varied at all is inexplicable upon 
the one supposition, while it affords no difficulty to the other. 
Wc have seen that disuse can only act by causing variations ; 
and .so wc can see no rni why, if it acts upon a duck, it 

should not also act upon a .'.loox-. Bat the cessation of selection 
de]^cnds upun variations ug sup[>Iied to it; and so, if from 
any reason a specii'ic ly^.e dues ivji vary, this i)rinci[)le cannot 
act. ^Vhy one type .diwo'I vav., and anollui not, is a distinct 
quc-sti'^n, the difticuby t ' vwdcii e'nbo«lic(l by the one suppo- 
.sition, and excluded i y 1. _ other, i or, to say that disuse has 
not a.led Ufou typ'J A, LjcJiust* o( its inih.xible constitution, 
while i; baa acted 011 a clo>e]y idlied type B, because of its 
j flexi' le eon.'^tnution, ii imiely to insiuuile that disuse having 
j jirovcd itself inadf ; to caise iC'Ui-'Uon in the oneca.se, it 
j may not have been oc (Ificien* ciui-.e of rcducli m iu the other. 

! But ilie coumci-‘‘iii 1 . it- 'n allogells . c\c’udcs the idea of a 
canial connection, and su us's iipm 1 c more ulliinale fact of 
ddfrivutml vaiiabili y. as not requiring to be explaine<l. Lastly, 
ir is icmaik ible that luc-e animals v. I del i have not suffered re- 
thiclion ill any part r-f their bodies are likewise the animals 
whicli have not varied in any other w'ay, and conversely ; for aS' 
i there is no ob livable connection between thc.se two p culiari- 
ties, tiie laci ol tlie inumalc connection between them lend.s to 
show that spec al reduction depends upon general variability, 
rather than that special variability depends upon .special reducing 
cau.sc.s. 

Dropping, however, our argumentative assumption, it will be 
remembered that I ch rm it m the la,st degree iminol^able that 
disuse should not have ^^ssiited in reducing the unused organs of 
our domestic animals ; and the effect of this remark is to show 
that the cessation of selection is not able to accomplish .so much 
! reduction as 1 antecedently expected. On the other hand, it 
seems to me no less improbable that the cessation of selection 
should not have here operated to some extent; but in what de¬ 
gree the observable effect" are to be attributed to this cause, and 
in what degree to disu.se, I shall not pretend to suggest. 

No doubt the above considerations are of a very vague de¬ 
scription ; but this only follows from the scarcity of the data at 
our disposal, and it is to this very scarcity that I am principally 
desirous of calling attention; for altliough it is with reluctant 
diffidence that I venture thus, even in part, to dispute the doc¬ 
trine of one whom most of living men I venerate, yet, for the 
reason just given, I cannot help feeling that the time has not yet 
arrived for a final quantitative decision upon this subject. How¬ 
ever, as before remarked, “the question thus raised is of no 
practical importance; since whether or not disuse is the principal 
eausi of atrophy in species, there is no doubt that atrophy <ir- 
companies disuse.” Gso&ge J, Romanes 
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Longfevity of the Carp 
Last autumn, being at Fontainebleau, 1 was told by the 
servant of the Palace there that the German soldiers while in 
occupation of the place during the last war caught many of the 
carp in the pond of the Palace garden called Jardin Anglais,” 
and that some of these carp carried, attached by silver wire to 
their gills, little silver plates bearing inscriptions purporting that 
the pktes were attach^ to the fish in the time of Francis I. and 
Henry II,— Le, about 300 years ago. 

Some of your German readers could easily ascertain by inquiry 
of the corps in occupation whether such fish were in fact caught. 
If it should turn out that they were, then, although the well- 
ascertained proof desired by Mr. SufHeld (Nature, vol. x. p. 
147) would not of course be given, yet the fact would be evidence 
worth noting. F. G, 

Cannes, June 2S 

THE CHALLENGERS^ EXPEDITION^ 

V. 

INACCESSIBL® AND NIGHTINGALE ISLANDS 
HK first of these islands, the area of which is about 
four square miles, is situated about twenty-three 
miles W. by S. of Tristan d’Acunha. The cliffs rise to 
the height of about 1,000 feet in a perpendicular range on 
the north-east side. The tract beneath the cliffs is covered 
with dibris of fallen rocks. On the cliffs themselves the 
plants are similar to those found in the same situation in 
Tristan. On the lower land are dense thickets of Spartina 
arundinacea Carm., a tall, reed-like grass, which here 
forms an extensive penguin rookery; patches of Phylica 
arborea Th. also grow on the summits of slight elevations ; 
and under the shelter of the cliffs the trees attain a height 
of twenty feet, or even more. The trunks are seldom or 
never straight, but mostly lean over, or become partly 
procumbent, starting upright again towards the top. The 
largest trunk seen by Mr. Moseley measured a foot in 
diameter, but the trees on the upper plateau are said to 
measure 18 inches across, they do not, however, grow so high, 
being stunted by the force of the gales. The wood of the 
Phylicay though brittle, is said to be useful when properly 
dried, but in exposed situations it rapidly decays. Under¬ 
neath the trees are ferns, mosses, and sedges, also Acmia 
sangNiforbcB Vahl., the leaves of which are used in New 
Zealand both as a tea and as a medicine. Chenopodium 
iomentosum Th., the tea-plant of Tristan, also grows in 
abundance, forming bushes with woody stems. A species of 
Sphagnumy Carex insularisQzxiSi^y and Hydrocotyle capi- 
tata Th. grew in a swamp near the penguin rookery. From 
the two Germans who were discovered on the island a goo i 
deal of information was obtained about the vegetation, 
'more especially of that of the higher land, to which it 
was found impracticable to ascend from the side of the 
'mountain where the ship anchored. The plants found there 
were similar to those which grew below, but in addition grew 
'the species of Empetnimy found on the other islands, 
jLomaria boryana Willd., which in some instances attained 
• a height of four feet, Lycopodiuminsulare Carmand Lage* 
iuophora commersonii Cass., a small Composite plant with 
■a daisy-like flower. The Tussock grass, which appears 
•closely similar to Daciylis caspitosa Forst., of the Falk- 
Uands, grows in patches of considerable size on the upper 
iplatcau, and straggles up the clifls to the summit. Neriera 
idepressa Banks also grows on the plateau, and its berries 
form a favourite food of the Nesocichla eremita^ the native 
thrush of the Tristan group; while the Bunting 
(brasiliensisS feeds on the fruits of the Phylica. 

The two Germans had cultivated the ground in the neigh- 
ibourhood of their dwelling, growing potatoes, cabbages, 
and other European vegetables. Two species of clover 
also introduced by them were spreading rapidly,and aeon- 
volvulus was growing in quantity on the cultivated ground. 

The other island of the Tristan s^oup is named Nightin¬ 
gale Island, and is distant 20^ miles from Tristan 
d'Acunha, and 12 miles from Inaccessible Island. It is, 

* tiMM Notes are founded on letters addressed to Dr. Hodeer by Mr. H. 
N. Moseley. Continued from vot ix. p. 486. 
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comparatively speaking, a mere speck about one square 
mile in extent, and to the west are two small outlying 
islands covered with Tussock grass. A rocky peak r, 100 ft, 
high rises on the north side of Nightingale island and is 
continued into a ridge stretching across the island, a 
valley separating this from a lower ridge which vans 
nearly at right angles. On the lower tract Phylica arborca 
occurs in patches, and on the high ground was seen Lyco- 
podium insulare and a species of Cotula different from 
that found in Tristan and not seen at all in Inaccessible 
Island. Sonchus oleraceus L., which grows abundantly 
on the other islands, is, together with several other plants, 
absent from this. The Tussock grass forms a dense 
growth over nearly the whole island, growing in tliick tufts 
or clumps to a height of five or six feet, and so matted to¬ 
gether near the base of the clumps as to be almost im¬ 
penetrable. The abundant growth of this grass causes 
the island to become an enormous penguin rookery, and 
the thick deposit of the excrement of the birds imparts 
a greater vigour to the plants, so that the lower parts or 
bases of the clumps become of a peaty character, 
beds several feet in thickness, of a black peaty richly- 
manured soil, being thus formed. It was with the 
greatest difficulty that a way was made through this 
thicket, the grass being too high to allow the planning of 
any definite track, and the screaming and biting of the 
penguins, together with the stench from the thick deposit 
of dung, being anything but agreeable. Indeed Mr. 
Moseley says that the specimens of Tussock grass which 
he gathered on Inaccessible and Nightingale Islands 
were lost in the continued fight with the penguins and the 
long grass. In one place a quantity of the trees of Phylica 
arborea had been blown down by the wind, and the trunks 
were lying dead on the ground. Lichens, as well as two 
fungi, were found on these dead trunks. 

A dark green ulva forms a thin coat on the rocky 
shelves of the coast near the caves of the seals, which, 
when dry, as was the case during the LhalleiigePs visit, 
has a peculiar metallic appearance. The island is never 
visited except during the sealing season. 

Though it has been stated that the vegetation of the 
Tristan group knows no change of seasons, it is proved 
that some of the plants mentioned in these notes have 
their periods of flowering ; thus the Pelargonium is said 
to flower in the middle of the summer, when a large number 
of the flowering plants are at their best, and the shore is 
covered with the fallen petals. At the time of the 
Challengers visit in October few plants were in flower, but 
the phylica trees all bore fully developed green fruits. 

From the geological as well as the botanical similarity 
of the three islands forming this interesting group, it 
maybe surmised that a former connection existed between 
them. The different currents which sweep the Tristan 
group bring with them many foreign seeds, which are cast 
up on the shore. Amongst them was seen those of Gui~ 
landinay which are sometimes washed up on the Irish 
coast by the Atlantic current. These seeds arc known 
in Tristan d'Acunha, as well as in Bermuda, where they 
are also occasionally cast up, as the sca-bean, the popular 
belief in the islands being that they arc the seeds of a plant 
which grows at the bottom of the sea. 

THE FIGURE OF THE EARTH IN RELATION 
TO GEOLOGICAL INQUIRY 
'■PHE elevation and depression of different 1 parts of the 
surface of the earth above or below a mean ocean 
level has frequently formed the subject of communications 
to Nature, but in no instance, as far as I am aware, 
have any of these changes been referred to the remarkable 
shape of the equatorial circumference of the earth, and to 
the changes which it is not imi^robable are constantly but 
dowly taking place in the position of the major and minor 
axes of the equatorial circumference. On p. 98 of the 
second edition of The Heavens,” by Amed^e Guille- 
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min, edited by J. Norman Lockyer, F,R.S., the fol¬ 
lowing note is introduced in brackets by the editor:— 
The most recent results arrived at by geodesists have 
taught us that the earth is not quite truly represented by 
an orange, at all events, unless the orange be slightly 
squeezed, for the equatorial circumference is not a per¬ 
fect circle, but an ellipse, the larger and shorter 
equatorial diameters being respectively 41,852,864 and 
41,843,896 ft. That is to say, the equatorial diameter 
which pierces the earth from long. 14° 23' east to 194” 23' 
east of Greenwich is two miles longer than that at right 
angles to it,"* 

The history of these “ results ^ may be briefly stated as 
follows:— 

Capt. Clarke, R.E., in a communication to the Royal 
Astronomical Society, read April 6, i860, and published 
in vol. xxix. of the “ Memoirs," investigates the figure of 
the earth resulting from the best existing data. He con¬ 
cludes 

The result of our investigations then is this : that the 
ellipsoid which best represents the existing meridian 
measurements has its major (equatorial) axis in longitude 
13®58'*S cast from Cirecnwich." 

The greatest and least values of the meridian compres¬ 
sion are- 

^ . . . . ' in longitude 13'" 58'*s E. 

c 286779 

^ - .... - L in longitude 103° 5S'*5 E. 

c 309*3^4 

and the length of the polar semi-axis, 20,853,768 ft. I’he 
difference of the equatorial semi-axis is 5,308 ft., or, in 
round numbers, just one mile." 

The investigation from which result the above figures 
was undertaken by Capt. Clarke, in consequence of re¬ 
marks by the Astronomer Royal in the “Monthly 
Notices ” of the Royal Astronomical Society, vol. xx. p. 
J04 (January i860), on (iencral Schubert’s “ Essai d’unc 
determination de la veritable figure dc la icrrc.” The ic- 
sults arrived at in (icncral Schubert’s memoir is that the 
earth is an ellipsoid, whose elements arc-- 

Polar semi-axis.20,855,605 ft. 

Maximum compression . . - ^ 

*■ 292’109 


Minimum „ . . 

302004 

Longitude of major axis of equator . . . 41^4' 22 T 4' 
„ minor axis of equator . . 131*" 4' 3 ii" 4 ' 

the longitudes being measured from Greenwich east¬ 
wards. 

For the dimensions of the earth on the elliptic hypo¬ 
thesis, Capt. Clarke prefers the following values, given at 
p, 773^ of the “Account of the Principal Triangulation 
(Ordnance Survey),” viz.— 

Equatorial . . “. 936,348 ft. j Compression - ’ 

Polar . . 20,855,23311.5 29376 

Mean degree . 364,613*33 ft. 

The volume was publi shed in 1858. 

It appears, then, that somewhere between long. 13® 
and long. 41° east of Greenwich the major equatorial 
axis is about two miles longer at the present day than the 
equatorial axis at right angles to it; and during earlier 
geological epochs, when the crust of the earth was in a 
more plastic condition, these differences may have been 
considerably greater, and the effect on the geological 
s'.ructure of the earth intensified. 

The point to which I wish to draw the attention of 
those who have studied the successive variations in the 
level of certain parts of the earth's surface, relates to the 
effect which this equatorial tmlge ” must have produced 
upon vmous geological phenomena, and particolarl)r if 
the longitude of the bulge varies according to a determin¬ 
able laWk 

* Mem, K,A.S. vol 


It will be readily seen that its influence will be felt— 

1. On the elevation and depression of the land, espe¬ 
cially near the equator. 

2. On simultaneous elevation atid depression on oppo¬ 
sites sides of the earth. 

3. On ocean currents, consequently on climate, &c. 

4. On the thickening and thinning of formations to the 
east and west. 

5. On the flow of rivers, hence on river and lake ter¬ 
races, beaches, &c. 

Observed facts, especially in North America, appear to 
show that the subsidence and subsequent elevation of 
that continent has always taken place very gradually and 
with a progressive motion from west to east and from east 
to west. In other words, these changes of level have 
assumed the form of a vast equatorial undulation pro¬ 
gressing with extreme slowness, at one epoch in an 
easterly, and at another in a westerly, direction. This 
appears to be shown by the very gradual thin¬ 
ning out, or the very gradual thickening, of Ter¬ 
tiary, Cretaceous, and even PahTozoic formations. In 
Post-tertiary times, where we are brought nearer to the 
records of past changes, and may compare antipodal 
illustrations, it is apparently manifested by the stupen¬ 
dous escarpments which for i,ooo to 1,700 miles rear 
their wall-like fronts from 200 to 600 ft. above the Onta¬ 
rio, Red River, and Saskatchewan plains ; and it is 
further indicated by the symmetrical river terraces and 
lake beaches which are developed to a very remarkable 
extent throughout the whole of the northern part of 
North America. 

These occur both on the east and west flanks of the 
Rocky Mountains, and are found in the various passes 
throui^h that great range. To enumerate examples would 
be to select any large river issuing from the Appalachian 
Chain, the Laurentidcs, or the Rocky Mountains, at ele¬ 
vations varying from 400 ft. to 4,000 ft. above the present 
level of the sea. I hope that some of your correspondents 
may supply illustrations of .similar geological phenomena 
occurring as near as it may be possible to find records on 
opposite sides of the earth and during the same geological 
period of time. 

To the supposed motion of the ctjuatorial bulge may 
also be partly attributed the changes in the direction of 
the flow of certain rivers, and the elevation of an axis 
across the North American continent from cast to west 
between lat. 35^ and 45"' N,, by which the drainage of the 
great Canadian Lakes (excepting Ontario) was diverted 
from the Gulf of Mexico into the (hilf of St. Lawrence. 
The ancient river channels through which the great lakes 
sent their waters to the sea are now filled with drift to a 
depth varying from 200 ft. to 600 ft. During the period 
of depression the great lakes were in direct communica¬ 
tion with the sea, and their waters were brackish or salt. 
The dredging operations which have been conducted in 
Lake Michigan show the former marine character of the 
fauna of the waters of this lake. 

The origin of beaches and terraces appears to be inti¬ 
mately connected with an easterly or westerly progress of 
elevation simultaneously with a northerly and southerly 
elevation, such as would be produced by the slow move¬ 
ment of an equatorial bulge in an cast or west direction. 
In North America, where terraces and beaches exist in 
perfection at altitudes varying, as already stated, from 
4C0 ft, to 4,o(» ft. above the ocean, the phenomena may 
be studied with some prospect of elucidation, 

I have been credibly informed that data do not at 
present exist which would enable astronomers to state 
definitely that the bulge in the equatorial circumference 
of the earth between longitudes 13'* and 41° east of 
Greenwich is stationary, or whether it has an easterly or 
westerl3r motion, and thus partakes of the character of an 
undulation. Perhaps, on consideration of the causes 
which produce this ellipsoidal form of the equatorial cir- 
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cumference of the earth, we may assume that the longi< 
lude of the major axis is constantly changing and pro- 
grossing from west to east within certain limits, and then 
returning from east to west; in other words, oscillating 
through a determinable space. 

I have ventured to bring this interesting subject under 
the notice of the readers of Nature in the hope that it 
may receive the attention which it appears to merit, and 
that satisfactory illustrations will be forthcoming to show 
that the differeinccs between the equatorial major and 
minor axes of the earth are competent to explain or throw 
light on many disputed points in geological inquiry, and 
to lead to a rational solution of some difficult problems. On 
the other hand, it does not appear unreasonable to suppose 
that known geological facts may serve to point out a 
line of investigation which may lead to a more correct 
knowledge than we appear to possess at present of the 
figure of the earth, the probable changes which are slowly 
taking place, and the relation which these bear to geolo¬ 
gical inquiry. Henry Y. Hind 

Windsor, Nova Scotia 


REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES ‘^ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL^^* 

V. 

V\ 7 HEN the investing bones, mentioned in the last 
paper, are removed, the chondro-cranium of the 
axolotl is seen to have a far lower structure than that of 
the salmon. The hinder part of the skull-lloor is consti- 
. tuted by a flat plate of cartilage (Fig. 13, B.O) formed 
from the investing mass, and answering to the basi- 
' occipital, but unossified. From this rises up on each 
i side a narrow cartilaginous pedicle, which, uniting above 
S with its fellow, forms the occipital ring inclosing the 
foramen magnum. An ossification—the exoccipital—is 
' formed on each side of this arch where it bears the occi- 
; pital condyles ; but, as in all amphibia, the supra-occipital, 

I like the basw-occipital region, remains cartilaginous. 

From the front edge of the basilar plate proceed two 
‘ caitilaginous rods, uniting between the nose capsules as 
an expanded inter-nasal plate (I.N) and rising up to form 
the walls of the brain-case, but leaving its floor and roof 
- to be covered in by the investing bones—theparietals and 
I frontals above and the para-sphenoid below. These rods 
are, clearly, the very slightly altered trabeculai; they bear 
y a single pair of ossifications, placed considerably in front 

I of the optic foramen, and answering to the lateral elements 
of the os en ceinture" or “ girdle-bone” of the frog. The 
nasal capsules, situated immediately outside the expanded 
cornua trabecula: (hypo-trabcculars), arenas far apart as 
in the ray. 

The auditory capsules are largely cartilaginous, but 
. contain three bones—the prootic, the epiotic, and a small 
‘ ossicle nearly filling up a membranous space in the 
i capsule between the prootic and opisthotic regions ; the j 
space is the first appearance of a fenestra ovalis^ the bone 
of a stapes, so that in the tailed Amphibians is seen the 
j earliest foreshadowing of the delicate apparatus by means 
[ of which vibrations of the air are communicated to the 
f membranous labyrinth. The apparatus is, however, in a 
\ very rudimentary condition, there being neither tympanic 
^ membrane nor external meatus, and the stapes being con¬ 
nected, not with a chain of ear-bones, but with a band of 
fibres, the stapedio-suspensorial ligament (as.l), which 
unite it with the hinder part of the suspensonum. 

The upper iend of the mandibular arch is not let down 
to a considerable distance from the skull like that of the 
salmon, but forms the whole of the suspensory apparatus I 
of the lower faw, fhus taking on the function penormed 

* Continued from p. io6« 


in the fish by the proximal portion of the hyoid arch. 
The suspensorium is a stout cartilage sloping downwards 
and forwards, rounded below into an articular surface for 
the jaw, and divided above into three processes, the pedicle 
(p) or true apex of the arch, the ascending process (a), 
and the otic process (o). The two former are coalesced with 
the hinder ends ot the trabecula, the latter with the 
auditory capsule; the first division of the fifth nerve passes 
out between the pedicle and the ascending process. A 
granular deposit of calcific matter (Qu) in the lower part of 
the suspensorium is the only representative of the bony 
quadrate of the fish, the meta-pterygoid region remains 
wholly unossified. 

The pterygo-palatine arcade is very rudimentary, being 
represented only by a thin bar of cartilage (Pl.Pt) passing 
forwards from the front edge of the suspensormni, but not 
coming into contact with the ethmoidal region. Two 
bones arc, however, developed in connection with this 
cartilage—the small tooth-bearing palatine, and the enor¬ 
mous triangular pterygoid. 

As in the salmon, the lower jaw, stripped of its invest¬ 
ing bones, consists of an articular and Meckel's cartilage ; 
the latter, however, is large and stout, and not reduced 
to a more slender root on the inner side of the dentary. 

The hyoid apparatus (Fig. 12) is a strong bar of car¬ 
tilage connected by ligament with the suspensorium and 
mandible ; it is divided into cerato- and hypo-hyal, but is 
entirely unossified, and never comes into relation with the 
auditory capsule. The branchial arches are four in num¬ 
ber ; the two hinder are split up into a long cpi-branchial, 
a short cerato-branchial, and a small wedge-shaped basi- 
branchial. 

One of the most important points to be noted in the 
development of the skull is jthe formation of the stapes ; 
this was formerly believed to be the apex of the hyoid 
arch, but its true nature—as a separated portion of the 
wall of the ear capsule—has been demonstrated in the 
frog, and confirmed in the newt, axolotl, and other forms. 
In the axolotl of about an inch long a crescentic slit is 
seen in the auditory capsule, formed by the degeneration 
of its cartilage into fibrous tissue ; the ends of this slit 
extend and meet, and thus cut off a circular plug of car¬ 
tilage set in a ring of fibre, producing at once the stapes 
and the fenestra ovalis. 

The investing mass remains long in the condition of 
indiflerent tissue, and even after chondrification has set 
in the two halves remain separate until a very late period, 
thus approximating to the state of things found in Meno- 
branchus and Proteus, in which the two parachordals are 
permanently united only by fibre. 

The trabccuke arc at first parallel with the post-oral 
arches, and only at a comparatively advanced stage come 
to lie almost at right angles to them, as in the first stage 
of the salmon. The pterygo-palatine process is very late 
in its development, arising as a bud from the mandibular 
arch, and growing forwards towards the trabeculae, with 
which, however, it never actually unites. The minor 
changes which the arches undergo will not be described 
here, as they have been worked out at tar greater length in 
the frog. 

VI. SJbuit of the Frog (Rana temporaria).—As far as 
its general aspect is concerned, the skull of this well- 
known Batrachian rs by no means unlike that of the 
axolotl; it presents, however, many important diflerence^ 
and shows a marked advance towards the sauropsidan and 
mammalian type. 

Among the most important of these characters may be 
mentioned the backward slope of the suspensorium (see 
Fig. 14), the large size of the maxilla audits connection, 
through the intermediation of a small separate bone (the 
quadrato-jugal, QJu), with the quadrate^ the uxuon 
the palato-pterygoid cartilage with the ethmoidal region, 
the disappearance in adult life of the branchial arches, 
and, most importmit of all, the separation of the upper end 
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of the hyoid arch as a chain of auditory ossicles, for the 
purpose of communicating the vibration of the tympanic 
membrane to the stapes. 

Certain noteworthy peculiarities may be mentioned, with 
regard to the investing bones, the chief being the fusion 
of the parietal and frontal into a single bone (Fr.Pa), the 
dagger-like form of the para-sphenoid, and the addition of 
a horizontal bar to the upper end of the squamosal which 



seems to answer to one of the bony plates developed in 
ganoids in the temporal region, while the vertical portion is 
clearly the homologue of the pre-opercular. An extremely 
small membrane-bone is also developed in connection 
with the external nasal opening: this is the septo- 
maxillary (S.Mx), which is interesting from its reappear¬ 
ance in lizards, snakes, and birds. 

In the cartilaginous brain-case the form of the trabe- 
culie is entirely lost by the complete union of those arches 
l>elow, so as to form a solid floor of cartilage within the 
para-splienoid, and by the formation of a roof of like cha¬ 
racter beneath the fronlo-parietals : the latter is inter¬ 
rupted by a large anterior and a pair of small posterior 
fontanelles. Just behind the inter-nasal plate a stout dice- 
l»ov-sliapcd ossification is developed (G) overlaid above 



by the frontals and below by the para-sphenoid ; this is 
the girdle-bone (“ os en Ceinture ” of Cuvier), and answers 
to the hinder part of the ethmoid, the fore part of the 
l)rc- ,ahd orbito-sphenoids, and the pre-frontals. In its 
posterior half this bone contains a single cavity, in which 
arc lodged the olfactory lobes of the brain,but in its anterior 
moiety a vertical partition (mesethmoid) divides it into 
two chambers, through whicn the nerves of smell pass to 
the n^al sacs. 


Only a single bone occurs in the auditory capsule—the 
prootic, which extends backwards, so as almost to meet 
the cxoccipital; the opisthotic, epiotic, and stapes remain 
entirely cartilaginous. 

The palatine (Fig. 15, PI) is a slender bone not provided 
with teeth ; the pterygoid is 3-ranged, having an anterior 
process coming into relation with the palatine, a posterior 
articulating with the auditory capsule, and a descending bar 
which runs along the inner side of the suspensorial carti¬ 
lage ; the two latter help to inclose the eustachian open¬ 
ing (Eu). The suspensorium does not present that clear 





Fif;. 15 —Skull of Frog, under view ( x ?). llic investing bones removed from 

the right side. P.N, posterior narcs; Eu, aperture of eustachian tube. 

division into pedicle, ascending process, and otic process 
which is observable in the axolotl; the second of these 
is, in fact, represented only by fibrous tissue, while the 
pedicle and the otic process arc completely fused with the 
auditory capsule. 

There is no articular bone in the mandible, but an in¬ 
teresting ossification (M.Mck) of Meckel’s cartilage takes 
place at the point of union of the tw'o rami. This is the 
symphysial ossification or “mento-meckclian” bone ; it 
has been found in the sturgeon and also in (arly stages 
of the human subject. 

The hyoid arch is divided into two portions, an 
upper, which subserves the function of hearing, and a 
lower, which supports the longue. The first of these 
(Fig. 16) is a hammer-sliaped apparatus, partly cartilagi¬ 
nous, and partly bony, the handle of which articulates with 
the stapes (St), while the head is fitted into the drum- 
membrane (Fig. 14, Ty).* The parts of this ossiculum 
auditus have been named by Prof. Huxley, in their rela¬ 
tion to the stapes, inter-, medio-, extra-, and supra- 
stapedial; taken together they answer to the hyo-mandibu- 
lar and symplectic of a fish. The medio-stapedial (M.St) 
is ossified ; the other portions of the apparatus are 





Fig. iG —Estr-bone^ of Frog ( X 4)- i,st| inter-stapeUi.'il; m.st, medio-* 
stapedial ; < .st, cxtra-sCapedlal; supra-supcdial. 

cartilaginous. 'Phe tongue-cartilage is a shield-shaped 
plate consisting of basi-hyal in its anterior and basi- 
Dranchial in its posterior part, and connected with the 
skull by two slender, spring-like rods, the stylo-hyals 
(St.Hy), which are fused with the auditory capsule; these 
answer to the anterior or lesser horns of the hyoid bone 
of man, the greater horns being represented by the ossi¬ 
fied first hypo-branchials or thyro-hyaU (H.Br. i) which 
embrace the larynx. 

*Theanuttlus tympanicus (A.T), or ring of cartilage which supports ihe 
drum-membrane, would seem to answer rather to the external ear of a mam- 
fnal than to the tympanic bond* 
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FERTILISATION OF PAPILIONACEOUS 
FLO WERS—CORONILLA 

N Nature, voL vi.pp. 478 and 498, you inserted a 
paper of mine in which an attempt was made to draw 
certain general conclusions concerning the fertilisation of 
papilionaceous flowers from the examination of a few 
genera, chiefly English: and in that paper I stated that 
the foreign genus Coronilla presented peculiar difficul¬ 
ties. I have since then been stimulated by Mr. Darwin's 
kind interest to examine Coronilla more carefully, and 
now send you the results. 

The ultimate result of these generalisations was that in 
all the following particulars, viz. the position and motion 
of the flowers and the peduncle, the cohesion of the petals, 
the cohesion of the stamens (so remarkable a feature in 
this tribe); the structure and character of the filaments, 
of the anthers, and of the pollen, the structure of the 
style and stigma ; and the place where nectar is secreted ; 
the parts and functions are so organised and correlated 
as to induce and compel insects, generally bees, in visiting 
the flowers for nectar, to carry away with them pollen 
from one flower and bear it to another. 

One, perhaps the most striking, of the generalisations 
in question was as follows :— 

“ The degree to which the cohesion of the stamens is 
carried, so remarkable a feature in this tribe, seems to 
depend on the necessity for access to nectar. In those 



Fn;, I. —Coronilla varla. 


flovers in which the stamens are monadelphous, viz. 
Ulex, Sarathaumus, Genista, Cytisus, Ononis, Lupin, 
there is no symptom of nectar within the staminal tube, 
no space for it, and no access to the interior. In some, 
at any rate, of these, viz. Ulex, Ononis, and Lupin, the 
bees certainly resort to other parts of the flower. On the 
other hand, where the tenth stamen is entirely free or 
where it is separated from the others at the base, so as to 
give an insect access to the interior of the staminal tube, 
there is nectar within this cavity.” 

To this generalisation the two species of Coronilla 
which I had examined, viz. 6’. varia and C. glauca^ seemed 
to form an exception. In them the tenth stamen was 
always separate ; but there was no aperture at the base 
of the staminal tube, no nectar within the staminal tube, 
and no space for it, the base of the staminal tube fitting 
as closely round the pistil as it does in those papilionaceous 
flowers in which the tenth stamen is not separated from 
the rest. 

I have since had an opportunity of examining several 
species of Coronilla^ and of watching large plants of C varia 
(Fig. i) and C emerus (Fig. 2) in full flower. In all these 
flowers there is a peculiar structure of the petals. The claw 
of the vexillum is thin, sometimes prolonged and straight 
as in C, emerus; sometimes shorter and curved as in 
C varia. The claws of the other petals cohere so as to 
’form a channel, in which the staminal tube lies. But in 
-all cases there is, immediately above the calyx, a large 
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open space between the claw of the vexillum and the 
claws of the other petals so as to have free access from 
the outside to the inside or the inside to the outside of the 
flower. 

One hot day last August I watched a bee rifling the 
flowers of C varia in the regular way. He settled as 
usual on the lower flowers of the crowded umbel first, 
resting on the wings and keel, and went rapidly round and 
up the umbel. The plant was a large one, and he must 
have been there more than half an hour. He did not 
seem to be taking pollen. What could he be doing } for 
there was no semblance of negtar either inside the base of 
the petals or calyx or inside the staminal tube. On ex¬ 
amining the flower carefully with a glass the outside of 
the calyx, which is thick and fleshy, appeared to be 
covered with shining glands or vessels, sometimes I think 
moist, but always yielding copious liquid on very slight 
pressure. Could this be what the bee was seeking? 
On a subsequent day I again watched a similar bee 
rifling the flowers, and at last distinctly saw his pro¬ 
boscis, which had entered as usual by the front of the 
flower, protruded outwards through the gap between the 
claws of the petals and sweep the outside of the calyx. 
Here then was an answer to my difficulty. The nectar 
for which the bee sought the flower, and in getting which 
he benefited the plant by carrying pollen from flower to 
flower, was not in any of the usual places inside the 
flower, but outside the calyx, while there was a very 
peculiar construction of the petals giving access to it. 
instead of proving an anomalous exception to the gene¬ 
ralisations 1 have quoted above, it turns out to be another 
curious illustration of the various ways in which the same 



Fig. 2.--Coronilla emerus. 


function of secreting nectar and of attracting the bee to it 
in the manner requisite for fertilising the flower is effected 
by different organs. That the outside of the calyx should 
secrete nectar and that there should be a peculiar window, 
out of which the bcc, having entered by the regular door, 
and having in so doing dusted himself with pollen, should 
be able to gel at the nectar, is surely a remarkable 
specialisation, and also a remarkable confirmation of the 
result of generalisations I had previously made. 

Since then 1 have examined some other species or 
varieties of Coronilla^ viz. Coronilla Cfnerus, a very pretty 
free flowering garden shrub or creeper, a variety of this 
named Coronilla emenis lutescens^ C. montana^ and C, 
minima. 

In Coronilla emerus the claws of the petals are much 
prolonged, so as to make the whole flower much longer 
than in the other species (see Fig. 2). The structure of 
the staminal tube is like that of Pisum, Lathyrus, Robinia, 
&c., in having a large cavity at the base filled with water, 
and large apertures on each side of the base of the tenth 
stamen, by which the bee's proboscis can reach the nectar. 
The long tube or channel formed by the claws of the 
petals is such as to lead the bee's proboscis directly to 
these apertures ; and 1 have this spring distinctly seen a 
humble-bee getting the nectar in this way. The aperture 
between the claws enabled me to see the bee's proboscis 
going right down to the base of the Staminal tube. On 
the other hand there is no appearance whatever of nectar 
or of glands containing nectar outside the calyx. 

In C. emerus lutescens the structure is the samCi exc^t 
that there is a curious little excrescence on the inside of 
the claw of the vexillutn just above the c^lyx. Does it 
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guide the bee’s proboscis to the apertures in the stamina! 
tube, which it is to be remeinberod are on each side of the 
central tenth stamen ? Mr. F. Darwin has suggested a 
function of this kind for a somewhat similar structure on 
the free tenth stamen of Phaseolus. 

C. montajia is a small plant, very like C.giaucain struc¬ 
ture. The flower forms compact umbels j the claws of 
the petals are short, with a wide opening above the calyx ; 
the tenth stamen is free, but the staminal tube is close- 
fitting, and there is no nectar inside the flower. Per 
co 7 ttra^ there are distinct glands or bubbles of liquid on 
the outside of the calyx, which is much infested by aphis. 

C minima is similar in structure ; and both these 
species or varieties arc similar to C g/auca. 

We have then in this genus a number of species or 
varieties, ali of which have their tenth stamen free, but 
which differ widely in other respects. 

1. In C. emertis and C emerus lulescens the nectar is in 
the base of the staminal tube, and is accessible by the 
separation of the tenth stamen in the usual manner. 

2. In C. varia^ C. montana^ C. glauca^ and C minima 
the staminal tube is barren of nectar, but the nectar is 
secreted outside the calyx, and the access to it is provided 
for by a special gap between the petals. 

In both cases, however, the flower is so constructed 
that the bee in getting the nectar which he wants dusts 
himself with and carries from flower to flower the pollen. 

Some questions remain. The separation of the tenth 
stamen and the gap between the petals and the separate 
stamen both exist in all the species ; where one is of use 
the other is useless. Why do tliey co-exist ? Did one 
exist before the other ? and is one of them now useless 
and rudimentary ? If so which was the earlier and which 
the later in development ? 

A further observation arises. These Coronillas are 
foreign plants, and in many gardens and greenhouses 
have only been introduced recently. In my own garden 
in Surrey I have introduced C, varia and C emerus from 
London within these last four years, and I am not aware 
of any other plants in the neighbourhood. But the bees 
seem quite to understand how to get the nectar from 
both. In C. emerus this is not surprising, for there are 
many other common flowers—Robinia, Pisum, Vicia, 
Lalliyrus, &c.—similarly constructed. But I know of no 
flower common in England which is like ( 7 . varia in 
having the nectar outside the calyx, with the peculiar 
access to it through a gap in the petals. And yet the 
Surrey bee found his way to it at once. Does not this 
look as if the bee had sufficient intelligence to adapt his 
doings to a perfectly new and unknown structure ? 

T. H. Farrer 


LKNZ^S DOCTRINE OF OCEAN CIRCULATION 

VERY elaborate memoir was presented to the Royal 
Society at its last meeting, by Mr. Trcstwich, con¬ 
taining a digest of all the observations made upon deep- 
sea temperatures previously to the LighUiing cruise of 
1868, which was the starting-point of all those recent re¬ 
searches that have excited so strong and general an 
interest Of these observations, some of the most impor¬ 
tant w'erc quite unknown to the scientific men of the 
present day, until brought to light by Mr. Prestwich’s 
patient research ; and I would take the earliest oppor¬ 
tunity of particular calling attention to those of Emil, 
Lenz, an eminent German physicist, formerly settled in 
St. Petersburg,* who accompanied Kotzebue in his second 
Circuninavigaiion Voyage in 1823-26. Of this voyage, the 
obtaining of deep-sea temperatures wsls one of the special 

* The list of Lenz*s papers occupies four columns of the Royal Society’s 
Catalogtie. A large proportion ol them consUtW original researches, both 
cxpemncntal and mathematical, in electrichy and magnetism. And I am 
assured by Sir Charles Wheatstone that these arc of the h^hest merit, and 
were greatly esteem^ by Gauss amd Jaoobif the two great masters In this 
department of investigation. 


objects; and, with a view to accuracy of observation, 
experiments were previously instituted by Parrot upon the 
influence of pressure on self-registering thermometers, of 
the same kind as those made by Mr. Casclla under the 
late Prof. W. A. Miller and myself in 1869. And the 
St. Petersburg professors satisfied themselves by their 
experiments (as wc did by ours nearly fifty years later), 
that any observations taken by sending down ordinary 
thermometers to great depths must be seriously vitiated 
by the pressure of the superincumbent water. 

Instead of attempting, however, to improve his thermo¬ 
meters by the protecting outer bulb * which made our 
instruments thoroughly trustworthy, Lenz devised a method 
of obtaining deep-sea temperatures, which must have 
been very difficult to work, and which required a good 
deal of mathematical computation to bring out its results ; 
yet this in his able hands gave temperatures which prove 
to be in close accordance with the thermometric observa¬ 
tions of the Challenger, He also made throughout the 
voyage a careful series of observations on the temperature 
of the ocean at the surface and at moderate depths below it, 
which proved to be of the greatest value in the establish¬ 
ment of his general doctrine. And he further made an 
important series of observations on the salinity of ocean- 
vrater as indicated by its specific gravity. The increase 
of the density of sea-water with the reduction of its tem¬ 
perature down to the freezing-point, was known to Lenz 
through the experiments of Dr. Marcet in this country, 
and of Erman in St. Petersburg; and he was conse¬ 
quently free from the influence of the ** dominant idea ” 
that the deep water of the ocean, like that of the Swiss 
lakes, would have the uniform temperature (39^® F.) of 
fresh water at its greatest density; which obviously in¬ 
fluenced the conclusions subsequently drawn from their 
own observations by D’Urville and Sir James Ross, and 
led to the general adoption of those conclusions. 

The whole series of these observations, with the mathe¬ 
matical computations required for the determination of 
the real bottom-temperatures, are contained in a most 
elaborate memoir, entitled “ Physikalische Beobach- 
tungen, angestellt auf eincr Reisc um die Welt, imlcr 
dem Commando dcs Capilains von Kotzebue, in den 
Jahren 1823-26,” presented to the St. Petersburg Academy 
in 1829, and published in vol. i. of its ^‘Transactions’* (1831). 
No one can examine this memoir without being impressed 
with the remarkable ability it displays ; a peculiarly com¬ 
petent judge, Prof. Debus, whose attention I have directed 
to it, assures me that it is a model of admirable physico- 
mathematical investigation. 

It was not until 1845, however, that Lenz gave forth the 
general conclusions to which he was led by his own ob¬ 
servations and those of others (so far as known to him) 
in his admirable “ Bemerkungen fiber die Temperatur des 
Weltmcercs in vcrschiedenen Ticfen,” published in the 
‘‘ Bulletin ” of the St. Petersburg Academy for 1847. He 
there shows that his own conclusions as to the low tem¬ 
peratures obtained at great depths are not invalidated by 
the observations of others, indicative of higher tempera¬ 
tures taken with ordinary thermometers; but may still be 
taken as indicating the presence of glacial water on the 
bottom of each of the great oceans, even under the 
equator. And from a discussion of the numerous tempe¬ 
rature-observations taken at the surface and at small 
depths beneath it, Lenz deduces the important conclusion 
that there is at and under the equator a belt of water 
cooler than the water to the north and south of it. Of 
this striking phenomenon, he says, the explanation flows 
directly from the form of the isothermal curve which re¬ 
presents it; and this explanation I shall presently repro¬ 
duce in his own terms, which will be found singularly 
accordant with those used by myself in the notice I 

* It U right to reeall the fact that this ’'protection” was first devised 
by Admlramtzroy, and was practically worked out by Messrs, Negrctti 
and Zambra, as far back as 1857* 
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gave of the Challenger observations in the Atheneeum of 
May 16, ^ 

As I have never claimed any originality in regard to 
the doctrine of oceanic circulation, which ! have advo¬ 
cated solely as an important scientific truth, it has 
afforded me nothing but the most unalloyed satisfaction 
to find that the doctrine which appeared to me, as to Sir 

J ohn Herschel (when I brought the case fully before 
im), the “ common^ sense of the matter,” was put forward 
nearly thirty years ago by one of the most eminent phy¬ 
sicists of his day, as a necessary deduction from the facts 
of observation. That Lenz^s Doctrine of Oceanic Circu¬ 
lation (for so it should now be termed) did not then obtain 
the general acceptance which I now confidently anticipate 
for it, seems principally due to the little attention formerly 
paid to Ocean Physics ; it being only in recent years that 
the relation of deep-sea temperatures to the distribution 
animal life on the ocean bottom, and the consequent 
miportance of this knowledge in geological research, has 
made the inquiry one of general interest. This is the point 
of view in which the study of the subject has been 
pursued by Mr. Prestwich, whose exhaustive memoir will 
constitute a most valuable preface to the full discussion of 
the Challenger observations, when these shall have been 
brought to a conclusion two or three years hence. 

“ The mass of water in the tropics,” says Lenz, “warmed 
down to a certain depth by the sun’s heat, cannot main¬ 
tain its equilibrium with the colder water of the middle 
I and higher latitudes ; a flow of the warmer water from 
the equator to the poles must necessarily take place on 
he surface, and this surface-flow must be supplied at the 
quator by a flow of colder water from high latitudes, 
hich would at first flow in an almost horizontal 
iircction, but which under the equator must rise from 
clow to the surface. In this manner, in the northern 
pmisphere, a great vertical circulation takes place in the 
* :ean, which has its direction above from the equator to 
e pole, and below from the pole to the equator. Since 
esc flows, moving in opposite directions, are distin- 
lished by their different temperatures, we observe in the 
ibmarinc isotherm an indication of the lower portion of 
is flow. A corresponding flow, but moving in the op- 
site direction, takes place in the southern hemisphere ; 
that in a zone snrrounding the equator^ where the two 
nvs ineety the water flows almost in the direction from 
^ow lip to the surfaced 

Lenz further adduced the low salinity of the surface- 
ter of the equatorial belt, compared with the high 
inity of tropical water, as an additional indication of 
le continual ascent of polar water from the bottom. And 
:er remarking that water moving in the north and south 
rection must have its course influenced by the rotation 
tf the earth, he continues, “It is a point which has been 
determined by Humboldt, John Davy, and others, that 
the water of the ocean is colder at the surface over shal¬ 
lows, than at some distance beneath over very great 
depths. This phenomenon, the explanation of which 
hitherto has not been found to be satisfactory, is a simple 
consequence of the movement of deep cold water from 
flie pole to the equator. For if this runs against any ob¬ 
struction, such as a shallow would present, it will rise 
‘^'ong it, as upon an inclined plane, and approach nearer 
le surface, which in this manner will be cooled down.” 
hus Lenz explicitly propounded the principle on which I 
ave explained the “ cold band ” between the Gulf Stream 
and the United States sea-board, the similar cold band 
on the east coast of Japan, and the cold stratum on the 
cast side of the Dogger Bank. And I venture to believe, 


the 


therefore, that here, too, the “common sense of 
matter ” has led me to a right conclusion. 

I learn also, from Mr. Prestwich's memoir, that Arago, 
in 1838, in his instructions for a scientific expedition to 
Africa, not only distinctly recognised the existence of an 
underflow of glacial water from the poles towards the 
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equator as the cause of the reduction of oceanic tempera¬ 
ture with depth,and explicitly repudiated the doctrine of the 
uniform deep-sea temperature of 39.}"; but also remarked 
upon the comparatively high temp'eraturc of the deeper 
stratum of the Mediterranean (first ascertained by 
D’Urville) as indicating that the polar flow docs not find 
its way into that basin through the Strait of Gibraltar ; 
thus anticipating the argument which I have based 
on my own investigations into the comparative thermal 
conditions of the Atlantic and the Mediterranean, as to 
the existence of a polar underflow in the former. 

WlLIJAJ^I H. CAKPKi\TER 

NOTES 

We greatly regret to announce that I’rof. Angstrom died on 
the 21st till. 

Me, Joseph Prestwick, F.R.S., F.G. S., has been aj)- 
pointed to the office of Professor of Geology in the Ui]i\'eisity 
of Oxford, as successor to the late Prof. PhiUip«. 

Thic ('hair of Unman Physiohigy in Univcr.sity College, 
London, in future to be culled the Jodrell l’rofessoislii[), alter 
the name of its endower, has been filled by ibc appoint incut of 
Dr. J. Purdon Sanderson, F.R.S., who is iiona^ Piofessr)r of 
Physiology, including Practical Physiology and Histology. We 
have reason to believe that Mr. JC. A. Schiifer will be a])i>oijilcd 
Assistant Professor under Dr. Sanderson. 

M. A. 1>E Canholi.e has been elected a Foreign Associate 
of the PVanch Academy in the place of the late J’rof. Agassiz. 

The death, at the early age of 28, is announced of Mr (.'liarles 
Tyrwhilt Drake, one of the officers in cliarge of the survey of 
Palestine. He .succumbed to a second attack of malarious 
fever. 

Entomologists generally, and Coleopterists in particular, 
have experienced a great loss in llic death of Mr. (Jeorge Robert 
Crotch, M.A., ol St. John’s College, Cambridge. Mr. Crotch 
graduated in 1863, obtaining honours in the NaUnal Science 
Tripos. Until 1872 he was one of the Under Librarians 
at the University Library, when, besides his cxccllonl work 
in that Institution, lie devoted his spare lime to his favour¬ 
ite subject. Mr. C!rolch sailed for America in 1S7J, vn route 
for Australia, for the purpose of studying the cnlomology of 
parts which he considered incompletely known, and on several 
occasions he has transmitted collections to Phigland. Me had 
added considerably to our knowledge of the eiitornolngy of 
California, Vancouver’s Island, (Oregon, and oilier distiicts ; 
and on two occasions the Senate of Cambridge, recognising the 
importance of his work, voted him a sum of money from the 
University chest to aid him in sending collections to the Uni¬ 
versity Museum. 

Two scientific expeditions arc to set out from Archangel next 
summer—one into Russian Lapland, for the purpose of exploring 
the traces of ancient glaciers ; the other, to the shores of the 
White Sea, has for its object zoological investigations. Dr. 
Varjinsky, Jai Rnme Sdentifiqne stale.s, who explored the district 
two years ago, discovered in llie White Sea and the glacial ocean 
fishes and crustaceans till then quite unknown. 

Mr. James Lick, of San Francisco, California, having in 
the course of his life accumulated a large fortune, has recently 
concluded a deed by which he conveys all his property to seven 
persons upon trust to be’, applied to various worthy objects. 
Among these, 700,000 dols. are to be applied to the construc¬ 
tion of a more powerful telescope than any yet made, to be 
erected at an observatory in California, and 300,000 dols. to 
found, in California, a schpol of the mechanical arts. 
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The last but one of the Government expeditions for observing 
the transit of Venus sailed from Plymouth for Christchurch, 
New Zealand, in the clipper ship Metope^ on Saturday. The 
party consists of Major H. S. Palmer, R.E., chief astronomer 
in charge; Lieut. L. Darwin, R.E., assistant-astronomer and 
photographer; Lieut. PL Crawford, R.N., assistant-astronomer, 
and three non-commissioned officers of the Royal Engineers 
trained in the use of the photoheliograph. 

A Correspondent writes that he has tried, with almost 
complete success, Prof, Helmholtz’s remedy for Hay p-ever, 
referred to in the paper (Nature, vol. x. p. 26) sent us 
by Prof. Tyndall. ()ur correspondent gives the details of his 
treatment in a letter to the Manchester Examiner of the 30th 
ult, wl/ich also contains a letter from another sufferer who has 
tried Helmholtz’s remedy with success. Our correspondent also 
asks,—“Could any of your readers give any information as to 
Weber's nose douche?—more effective method of administer¬ 
ing the remedy than by means of the pipette is desirable.” 

Mr. Saville Kent, Curator of the Manchester Aquarium, 
seems resolved to do his best to make that institution subserve 
the purposes of scientific instruction. Last Friday he gave the 
first of a series of lectures on subjects connected with aquaria 
to a fairly numerous audience ; it is intended, we believe to con¬ 
tinue the lectures on Friday afternoons during the summer. 

J)u. John Kirk has received a letter from Lieut. Cameron 
dated Ujiji, I'eb. 25, reporting liis safe arrival at that place ; 
he was just about to start for Unyanyembe. He heard from 
the people of Ujiji that the Lualaba from Nyangw (5 goes into 
the Mwootawzige or Raliari Unyoro, “so that,” he says, “it 
must be the Nile after all.” 

Mr, Forsyth, the leader of the Yarkund Mission, arrived at 
Leh on the 17th. ult. He is expected in Calcutta about 
the 15th inst. Dr. Stoliezka is reported to have died on the 
19th ult. at Shyok, above the Saser Pass. 


The prospectus is issued of a series of Positivist publications, La 
JHhhoth^que PosHivhie^\s\ l^e written by M, Andre Poey, having.for 
its object the popularisation of the positive philosophy. The pro¬ 
spectus is mainly an eloquent eulogy of the Positivist doctrines, and 
an attempt to show that since Comte began to write they have gra¬ 
dually penetrated everywhere. The Eibliothhiue Positiviste will 
consist of 30 monographs, to be published at intervals, in which 
the principles of Positivism will be expounded in relation to ever}" 
sphere of human thought and action. The first part is entitled 
“ La Bibliographic Positiviste,” and will contain a list of 750 
publications in favour of or opposed to Positivism, all of which 
have been published since Comte began lo write, :The publisher 
is Ernest I.eroux of Paris. 


The Turners’ Company, unlike mostfof the antiquated Ci 
guilds, seems to be alive to the fact that there are ulli 
kinds of merit worthy of honour besides the distinguished o 
of being a prince of the blood, a foreign potentate a conqueri: 
heio, or one of her Majesty’s ministers* It voquires distinct! 
of a very blaring kind indeed to attract the attention of most 
our obtuse City Companies. The above Company is, howev< 
a creditable exception in this respect to most of the othe: 
bhortly before his death it conferitd its freedom up 
t c late Prof. PhilHps, and last week it did itself the hone 
o marking in a similar way its appreciation of the work whi 
p been doneby .Sir Charles Lyell, Bart., F.R.S. TheTumc 
^omp^y IS evidenUy awake to the fact, that after aU the Usd 
s, anufaeture, and Commeroe may derive some lienefit fre 
sdeotific retam*. The arts repi 
varion. .l** 7 ^**** Company uae, as part of their materii 
canons sorU of stona^ Md Mr. Jones, tite Master, -rimwedm I 


really eloquentand well-informed address last week, that these arts 
have been greatly indebted to Sir Charles Lyell for having done 
much in their behalf by spreading a knowledge of the materials 
with which they work. Sir Charles, in his reply, spoke of the 
storm of opposition raised against many of the geological 
doctrines propounded in his first work, half a century ago, as 
compared with their almost universal acceptance at the present 
day. 

We have received a copy of a very able address delivered by 
Dr. Julius Haast, F.R.S., before the Philosophical Institute of 
Canterbury, New Zealand, in which he comments on several 
points connected with the geology of that country, maintaining 
his own theory as to the glacial origin of ihe Canterbury Plains 
in opposition to that of their marine formation, as supported by 
Capt. Hutton. In speaking of the extinct Struthious birds 
whose remains arc so abundant, he is disposed to divide them, 
contrary to Prof. Owen, into two main families : the Dinorni- 
thidse with a long metatarsus, no hallux, and a bony scapulo- 
coracoid bone; and the Palapterygidjc with a short metatarsus, 
with a fully-developed hallux, and no ossified scapulo-coracoid 
bone; the last-named character being one of particular interest, 
and supported by several arguments, the strongest of wliich 
depends on the absence of any coracoid articular grooves on the 
anterior margin of the sternum. 

A rather strong shock of earthquake was felt at Constanti¬ 
nople on Friday, lasting two seconds. No accident is reported. 

The French Government has recently voted the sum necessary 
for the formation of a great inland sea in Algeria, 190 miles long 
by 36 broad, to the south of Biskra. A chain of cliott?* {Ch&li 
implying the bed of a lagoon) considerably below the level oi* 
the Mediterranean, is to be utilised for the purpose. A full 
account of the project is given in the first June number of the 
Kevue dts Den.x Mondes, 

The meeting which was to have been held lliis month in 
London in connection with the Edinburgh University Buildings 
Extension Fund, has been postponed until Novenilier next. 

Mr. Sanj^erson, from Lancing College, has been elected to 
a Natural Science Scholarship in Worcester College, Oxford. 
Messrs. Hugh Brocas-Price, from University College, London, 
and Mr. Ifcniy IT. Robinson, from Magdalen College School, 
have been elected to Natural Science Demyships in Magdalen 
College. 

Mr. W. J. Noiile, of Epsom College, has been elected to a 
Natural Science Scholarship in Keble College, Oxford. 

A means of preventing the spread of the vine-pest, the 
Phylloxera vastatrix, is said to have been found, in the spreading 
of a layer of fine sand on the ground round the stems of the 
plants. The sand is said to be too loose for this insect to pass 
through, and the consequence is that it is intercepted in its passage 
from one plant to another. We are sorry to hear a report that 
this plague has found its way into Australia. The vine-growing 
districts of our Australian colonics are becoming so important 
that we trust this report may be unfounded. At all event steps 
should be taken to prevent its introduction into any of our 
colonies: such a measure will be easier than its destruction, 
should it ever gain a footing in them. 

In view of the scarcity and high price of oysters in this country 
it is alarming to hear that the celebrated beds of Arcachon, 
Concarneau, and other places in the west of France, are thought 
to be less productive than formerly. The want of accurate know¬ 
ledge concerning this bivalve is probably at the root of thfe^ 
scarcity, and it may also be possible that the changes which ate* 
constandy taking place in the position and even in the nature 
the 8eaKx>ast, may have a serious effect on the productiveness of 
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the oyster beds all over the world* It is a well-known fact that 
oysters will not grow in certain localities where the conditions 
are apparently exactly similar to other localities where they will 
thrive; and the gradual change wrought by the sea in certain 
parts of the coast may account, quite as much as overfishing, 
for the gradual extinction of oysters. All beds are, however, 
fished much more extensively now than they were a few years ago, 
and whenever one is discovered, it is quickly worked out, with¬ 
out any consideration being given to the question of its 
extent, and whether it is a newly-established bed or not. America 
now largely supplies us with oysters either in a fresh state or 
preserved in tins, and it is calculated that in Maryland State 
alone, 5,2^2 persons arc employed in dredging, and 10,947,803 
bushels of oysters were taken in 1870-71 ; while the waters of 
Virginia are said to be equally productive. In the great 0}stcr 
markets of Baltimore, where immense quantities of oysters arc 
tinned, over 10,000 hands are employed in this branch of the trade. 

A VALUAisi.E contribution to zoology is furnished hy a paper 
published by Mr. Dali, on the birds of the Aleutian Islands, 
especially of that portion of the region to the west of Oonalaska, 
embracing the result of obBervalion.s made duiing 1873 on 
board the U.S, Coast Survey vessel, the Yukon, As might 
have been expected, the great majority of the species are water- 
]»irds, particularlyupon the natural history of which Mr. 
Dali throws much light, having been the first to collect eggs 
of .several of the sj^ecies, and observe their habits during the 
breeding season. The land-birds on this island arc very few in 
number, consisting of two kinds of hawks, one owl, a swallow, 
and a wren, five finches, the raven, and ptarmigan. The total 
number of species enumerated is forty-five. 

We have received the prospectus of a w'ork entitled “The 
Dominion of Canada ; comprehending a General Dcscri])tiun of 
the Confederated Provinces of liritish North America, and the 
North-west Territories,” by Henry Yoiile Hind, M.A. (Mon¬ 
treal : John Ixwcll.) The following .are the leading subjects :— 
I. Physical Geography of the Dominion. II. Climate and 
Climatic Effccls. III. Geological Features. IV. Travel and 
Transportation. V. Agricultural, Forest'and Mining Industries. 
VI. Commerce, Manufactures, and Fisheries. VII. The Inha¬ 
bitants. VII 1 . Government. IX. Social Status. X. Mi.scel- 
lanea. The illustrations will consist of upwards of 250 engravings 
on steel, cliromoxylographs, vroodcuts, &c. 

At present the princi])al source of income to the United States 
from its acquisition of Alaska, and that which pays the larger 
part of the interest on the original investment of 7,000,000 dels, 
in its purchase, is derived from the fur-seal islands of St. Paul 
and St. George, which constitute the Pribylov group, in the 
Behring Sea. It is from these islands that the greater number 
of the skins of the fur seal as known in commerce are derived, 
the animals resorting to them in immense numbers every spring 
for the purpose of bringing forth their young. In 1870, an 
Act was passed by Congress limiting the number to be killed at 
100,000. The Alaska Commercial Company secured the lease 
of the fishery, and has carried out the contract in apparent good 
faith. The condition of the islanders has been considerably im¬ 
proved, Congress has authorised the appointment of a com¬ 
mission to investigate the natural history and geographical distri¬ 
bution of the fur seal. 

From the Monthly Notices 01 the Royal Society of Tasmania 
for June, July, and August, 1873, we leam that the Society 
has been making an inquiry in reference to the stone imple¬ 
ments of the Tasmanian aborigino.s especially as to whether the 
natives made use of these implements fastened to handles, after 
the manner of axes or tomahawks. All inquiries on the subject 
tend to prove that no true tomahawks were known to or fabri¬ 


cated by the natives; they merely used sharp-edged stones as 
knives. These were made sharp, not by grinding or polishing, 
but by striking off flakes with another stone till the required 
edge was obtained. As a very general, if not invariable, rule, 
one surface only was chipped in the process of sharpening. They 
were made from two different kinds of stone—-the one apparently 
an indurated clay rock, the other containing a large proportion 
of silex. 

A WRI TER in the 7 //nes complaining of the want of labels in 
the Bird Gallery of the British Museum, states that “A young 
and active Naturalist has been appointed specially to look after 
this part of the collections.” It is hoped that he will see that 
all the specimens are furnished with labels. 

Some experiments of particular interest physiologically have 
been umlertaken by Dr. Worm Muller, and arc described by 
liim in I.udwig’s Arheiten (vol. viii. p. 159 )> abstract of which 
paper will be found in the London Medical Record for last week. 
The author finds that the transfusion into the circulatory system 
of an amount of blood three limes as much as that normally con¬ 
tained in the system does not cause any rise in the arterial blood 
pressure, though the pulse-rate is reduced. The reduction of the 
quantity of blood after transfusion, however, causes a rapid fall 
in the blood-pressure, even when only half that added has been 
removed. We think that the former of these results is not diffi¬ 
cult to explain, for the heart, being an engine with only a limited 
capacity for work, it can only maintain a certain determinable 
blood-pressure, depending on the bulk of its muscular parietes. 
The introduction of an excess of blood to be circulated can 
therefore act only in filling the system at the expense of the 
velocity of the current, with a diminution in the rapidity of tlie 
cardiac action. 

Ir may be of some interest with reference to the demand of 
ladies to be admitted to the ordinary degrees of the University of 
London, to note that at the recent distribution of prizes at Uni¬ 
versity College the first and second places in the mixed class of 
Jurisprudence were both occupied by ladies, Miss K. Orme, wlio 
two years ago took the prize In the class of Political ICconomy, 
coming out first, while in the mixed class of Political Economy 
a lady this year took the fourth certificate. 

Dk. W. G. Farlow has published in the American yournal 
of Sdcilcc and Arh an account of some investigations carried on 
in the botanical laboratory of the University of Strasburg, illus¬ 
trating a remarkable asexual development from the protliallus of 
I'tcris scrnlata. In the centre of the cushion or thickest part of 
the protballus were a number of scalariform ducts, the prothallus 
bearing a number of anthcridia, but no archegonia. From these 
ducts a leaf is developed directly, after which a root is also deve¬ 
loped, and last of all a stem-bud. A comparison was drawn 
between this growth, which was observed in this species only, 
and the buds produced in the ordinary way from the j^rotonema 
of a moss. Normally the prothallus of a fern is entirely de*^:- 
tilute of vascular tissue of any kind. 

Dr. McKchdrick (Brit, Med, Journ,^ June 27, 1874) has made 
a contribution to the subject of the physiological antagonism of 
medicines which has been so elaborately illustrated by the 
works of Fraser and Crum Brown. He finds that while Bromal 
causes an excessively copious secretion of saliva, Atropine quickly 
arrests it, in rabbits. Possible practical applications of this dis¬ 
covery in the treatment of various kinds of ptyalism in man are 
at once thought of, and already cases of so-called success in the 
salivation of pregnancy are recorded. 

In the Bulletin of the Buffalo Soc. Nat Sd. No. 4, vol. i., 
will be found a paper by Prof. Hartt on the geology of the 
Lower Amazons. determines, on palaeontological evidencei 
that the great plain of the Serra of Ererd is of Devonian age. 


l^ATURB 




\ 7 uly 2, 1874 


Among recent additions lo the Manchester Aquarium are the 
following :—i Smooth Hound or*Slcalc-Toothed Shark {Mmtclus 
vulgaris) ; 2 Topers or While Hound {GuIcns cauh); 2 Ticked 
Dog-fish (Acanthias vulgaris); 4 Lesser Spotted Dog-fish 
{Syllium canicula); 4 Greenland h\\[\\\Q:Ki\^ (Coitusgrivnlaudicus); 
3 Gemnieous Dragoncts (Callionymus lyra); 5 or Wolf-fish 
{Anarhictis lupus); 2 Tadpole Fish (Raniaps trifurais); 
Zoophytes— dianthus^ Sagariia l>cllis, S. nivea^ S. 
viduata^ S, miniate^ 7'ealia crassicornis. 

The additions to the Zoological Society’s Gardens during the 
past week include a Black-backed Jackal (Cams mcsomelas) from 
South Africa, presented by Captain Webster; two Rhesus 
(Macaetts eiyih(vrus){tQm India, presented by Mr, W. 
Dunn ; r Chinese 'Turtle Dove ( Turtnr chinensis), from India, 
presented by Major F. Gildca ; a Canadian [Castorcamu 

densis) and a Virginian Deer [Ce^-vus virgimantts)^ bom in the 
Gardens ; a Lanner Falcon [Faleo lamtrius), from east Europe, 
purchased. 


SCIENTIFIC SERIALS 

Transactions of the Norfolk and Nonoich Naturalists' Society, 
1873-74 (Norwich ; Fletcher & Son).—This Society is now in 
the fifth year of its existence, and is in a satisfactory condition as 
to members. The chief features of the present number of its 
“ Transactions ” are Parts IV. and V. of the ** Fauna and Flora 
of Norfolk,” which the Society has undertaken to publish. 
Part IV., by Dr. John Lowe, embraces a list of the fishes known 
to occur in the Norfolk waters; and Tart V. (forming a separate 
supplement), the Norfolk Lepidoptera, by Mr. C. G. Barrett. 
Both lists appear to have been done with great care and 
caution, and we should think that Dr. Lowe and Mr. Barrett 
have left very little to be added. The catalogues reflect the 
greatest credit both upon the compilers and on the Society, a 
lew of the wealthier members of which have contributed the 
greater part of the expense of printing the present supplement. 
The next instalment of this important work of tlie Norfolk 
Society will contain the flowering plants, by Mr. II. D. Geldart. 
The president’s address gives a rlsunU of the year’s work of the 
Society, and discusses the question of Biogenesis.—Mr. F. 1 ). 
Wheeler contributes a paper On breeding Lepidoptera in con¬ 
finement, giving the results of the author’s own experience ; and 
Mr. F. Kitton one On Empusca and other micro-fungi.—In a 
short paper by Mr. J, B. Bridgman On the nidification of the 
Prosopis, the author concludes that this bee forms its “nest in 
any suitable situation, whether in soft earth or wood, not even 
despising ready-formed holes, and that it collects and carries 
home pollen in its mouth, after working it up in a pellet.”—Mr. 
John Quinton contributes notes On the meteorological observa¬ 
tions recorded at Norwich during the years 1870 73.—A variety 
of interesting miscellaneous natural history notes conclude the 
number. Altogether this Society must be congratulated on its 
year’s work ; its first object is “ the practical study of natural 
science,” which it seems to be carrying out with considerable 
faithfulness. 

Proceedings of the Bath Natural Ilidory and Anthjuarian Field 
Club, vol. iil. No. I. 1874. Thus Society, to judge from this 
number of its ** Proceedings,” seems to devote itself mainly to 
antiquarian research, “ Natural History,” though it comes first 
in its title, seeming to find but small favour among the members. 
This defect the secretary animadverts strongly upon in his “Sum- 
marjr of Proceedings,” stating, moreover, that the club was 
originally started for the purpose of botanical research. We do 
not undervalue antiquarian research, but we think it a pity that 
a club containing so many intelligent and well-educated members 
should fritter away almost its entire time and .strength in a depart¬ 
ment that could be very satisfactorily worked by a small pro¬ 
portion of its members, to the almost entire neglect of the rich 
field presented by the district around Bath for Natural History 
investigation. We hope that the next number of its Proceedings 
will show that the suggestions of the secretary have been adopted. 
The only two natural history papers in this number are by Mr. 
C. E. Broome, F.L.S., On some of the ftmgi found in the Bath 
district, the present paper including Order 10, Myxogasters, and 
a short note by the Riv. Leonard Blomcfield, F.L.S., On the 
occurrence of the Land Planarla [Planaria teneslris) in the 


neighbourhood of Bath. Dr. Bird was the first to discover this 
animal (supposed to be the only species of Land Planaria in 
western Europe) in the Bath district, and Mr. Blomefield is 
inclined to believe it to be carnivorous, making a prey of the 
smaller land molluscs. The secretary gives an extremely inte¬ 
resting summary of the meetings and excursions of the Society 
during 1873-74. 

Zeiischiift der Oesterreichischen Gesellschaft fiir Meteorologie, 
June I. —The observations of M. Marie Davy on the diminution 
of certain river waters in France are here closed with a discussion 
on the influence of different kinds of vegetation growing in their 
basins. It is shown that waste open land evaporates the least 
amount of rain-water, and forests less than corn or other farm 
produce. The increase of high farming and artificial incadow- 
! land, absorbing and evaporating much moisture, must iliminish 
I the size of streams by robbing them of part of their supply, and 
I to keep up the summer flow of a river it might be thought desir¬ 
able to plant its upper basin with forests. Comparison ol different 
I rivers shows, however, that no valuable addition would thus be 
I gained. Whatever be the origin of the river, geological condi¬ 
tions are alone effective. Therefore, although as a measure of 
national economy, for fixing soil on slopei, mitigating floods and 
changes of level, and providing cheap fuel, tlie maintenance of 
f^orests would be beneficial, we must look forward to a time when 
I the art of storing some of the excess of winter rainfall to supply 
the needs of summer will be adopted in agiiculture.—Among the 
“Kleinere Mittheilungen,” Trof. Trestel deduces from twenty 
years’ measurement of ozone a result similar to that of Herr 
Karlinski at Krakau, .showing a minimum in November or 
December and a maximum in the spring.—'The work of Ilerr 
Edlund on the mean temperature of Sweden, and a delicate form 
of Goldschmidt’s aneroid, are here noticed. 

SchrifUn der A^aturforscheuden Gesellschaft in Danzig, 1873.— 
The history of the population in the eastern j)rovinccs of 
Prussia is still involved in much obscurity, while that of 
the remaining provinces is pretty accurately known. In one 
of the papers in this volume Dr. Marshall considers the 
evidence obtainable from early writers—TJiny, 'Tacitus, &c. 
—from names of persons and places, and more especially 
from the arch«toIogical collections, of which there are two, 
imperfectly arranged, in Kdnigsberg. 1 ^’rom a study of 
grave-relics, Dr, Marshall is led to tlie conclusion that, at one 
time, in these eastern provinces two distinct races lived together. 
Several races having come Irom the east and settled in the coast- 
lands of the Baltic, more than 1,000 years u.c., this land was, 
later, overrun by (loths from central Russia, many of whom 
pressed on to Scandinavia and the Danish Islands, and to 
western and .sotitiiern Europe ; but a number remained on the 
amber especially in the WcichscI region, and became fused 

with the Aestian or Wend race, already there; they were to¬ 
gether known as Pruzzen. —Among the papers is another giving 
an account of a chemical anilysis (made by direction of Dr. 

■ Friederici) of certam emjHy giavc-urns of the ancient Prussians, 

! the significance of which has not been clearly ascertained. Dr, 

I FricOcrici thinks they were in themselves sacred vessels; they 
I are made not Jrom clay, but from ashes, firmed probably with 
I blood of animals killed in sacrifice. In healing, the blood and 
i the carbon particles at the surface had been turned to ashes, pre- 
; senting a reddish-yellow appearance, while the internal substance 
I was merely iar)>onised, and darker in colour.—Dr. Lissauer 
i gives an account (with excellent photographs) of some more of 
i those curious face-urns that have been lound in large numbers in 
I certain parts of Pomerania ; and M. Kasioki describes a number 
j of antiquities of various kinds discovered in Pomerania during 
I 1872.—Dr. Lebert, who has been experimenting on the fluor- 
I csceuce of some specimens of Sicilian amber, finds the pheno- 
I menon in these much more marked and frequent than in Prussian 
' amber; in the case of the lailcr he has observed, with strong 
; sunlight, not only the existence, but the manifold character of 
the cone of light.—A valuable paper on new and extended em¬ 
ployment of the level for a.slronomical and geodetic measure¬ 
ments is contributed by M. Kayser, and M. Menge continues a 
list and description of Prussian spider-s. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, Jui e iP.—On-Ihe Fotce> caused by Evapora^ 
tion from and Condensation at a Surface, by Prob Osborne 
Reynolds, of Owens College, Manchester. 
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It has been noticed by several philosophers, and particularly 
by Mr. Crookes, that, under certain circumstances, hot bodies 
appear to repel and cold ones to attract other bodies. It is my 
object in this paper to point out and to describe experiments to 
prove that these effects are the results of evaporation and con¬ 
densation ; and that they are valuable as evidence of the truth 
of the kinetic theory of gas, viz. that gas consists of separate 
molecules moving at great velocities. 

The experiments of which the explanation will be given were 
as follows ;— 

A light stem of glass, with pith-balls on its ends, was suspended 
by a silk thread in a glass ilask, so that the balls were nearly at 
the same level. Some water was then put in the flask and boiled 
until all the air was driven out of the flask, which was then 
corked and allowed to cool. When cold there was a partial 
vacuum in it, the gauge showing from 4 to J of an inch 
pressure. 

It was now found that when the A.^mc of a lamp was 
brought near to the flask the pith-ball which was nearest the 
flame was driven away ; and that with a piece of ice ihe pith 
was attracted. 

This experiment was repealed under a variety of circumstances, 
in different flanks and with different balances, the stem being 
sometimes ot glass and sometimes of platinum ; the results, how¬ 
ever, were the same in all cases, except such variations as 1 am 
about to (lescrilc. 

The pilh-balls were more sensitive to the heat and cold when 
the flask was cold and the tension within it low, ])ut the effect 
was perceptible until the gauge showed about an inch, and even 
after that the ice would attract the ball. 

I'hc leason wliy the repulsion from heat was not apparent at 
greater tensiens was clearly due to the convection currents 
which the heat generated within the flask. When there w'as 
enough vapour, llicse currents carried the pith with them ; they 
were, in fact, then sufficient to overcome the forces which other¬ 
wise moved the pith. This was shown by the fact that when 
the bar was not quite level, so that one ball was higher than the 
other, the cuirents affected tliem in different degrees ; also that 
a diflerent effect could be produced by raising or low-ering the 
position of the flame. 

The condition of the pith also perceptibly affected the sensi¬ 
tiveness of the balls. When a piece of ice was placed against 
the side of the glass, the nearest of the pith-balls w^ould be drawn 
towards the ice, and would eventually stop opposite to it. If 
allowed to remain in this condition for some ttime, the vapour 
would condense on the ball near the ice, w^hile the other ball 
W'ould become dry (this would be seen to be the case, and was 
also shown by the tipping of the balance, that ball against the 
ice gradually getting lowxr). It was then found when the ice 
was removed that the dry ball was insensible to the heat, or 
nearly so, while that ball which had been opposite to the ice was 
more than ordinarily sensitive. 

If the flask were dry and the tension of the vapour reduced 
with the pump until the gauge showed g of an inch, then, 
although purely steam, the vapour was not in a saturated condi¬ 
tion, and the pith-balls which were dry were no longer sensitive 
to the lamp, although they would still approach the ice. 

From these two last facts it appears as though a certain 
amount of moisture on the Lalis was necessary to render them 
sensitive to the heat. 

Ill order that these results might be obtained it was necessary 
that the vapour should be free from air. If a small quantity of 
air was present, although not enough to appear in the gauge, the 
effects rapidly diminished, particularly that of the icc, until the 
convection currents had it all their own way. This agrees with 
the fact that the presence of a small quantity of air in steam 
greatly retards condensation and even evaporation. 

With a dry flask and an air-vacuum, neither the lamp nor the 
ice produced their effects; the convection currents reigned 
supreme, even when the gauge was as low as ^ inch. Under 
these circumstances the lamp generally attracted the balls and 
the ice repelled them, the currents carried them towards the 
lamp and from the ice ; but by placing the lamp or ice very low 
the reverse effects could be obtained, which goes to prove that 
they were the effects of the currents of air. 

Inese experiments appear to show that evaporation from a 
surface is attended with a force tending to drive the surface back, 
and condensation with a force tending to draw the surface for¬ 
ward. These effects admit of explanation, although not quite 
as simply as may at first sight appear. 

Although there must always be reaction corresponding to the 


visible motion, whenever vapour is driven off from a surface, 
this visible motion is too smml to account for the forces under 
consideration. But, although it appears to have escaped notice 
so far, it follows as a direct consequence of the kinetic theory of 
gases that whenever evaporation ts|^es place from the surface of 
a solid body or a liquid, it must be attended with a reactionary 
force equivalent to an increase of pressure on the surface, which 
force is quite independent of the perceptible motion of the 
vapour. Also condensation must be attended with a force equiva¬ 
lent to a diminution of the gaseous pressure over the condensing 
surface, and likewise independent of the visible motion of the 
vapour. This may be shown to be the case as follows :— 

According to the kinetic theory the molecules which consti¬ 
tute the gas are in rapid motion, and the pressure which the gas 
exerts against the bounding surfaces is due to the successive im¬ 
pulses of these molecules, whose course directs them against the 
surface, from which they rebound with unimpaired velocity. 
According to this theory, therefore, whenever a molecule of 
liquid leaves the surface henceforth to become a molecule of gas, 
it must leave it with a velocity equal to that with which the other 
particles of gas rebound—that is to say, instead of being just de¬ 
tached and quietly passing off into the gas, it must be shot oil* 
with a velocity greater than that of a cannon-ball. Whatever 
may be the nature of the forces which give it the velocity, and 
which consumes the latent heat in doing so, it is certain, from 
the principle of conservation of momentum, that they must react 
on the surface with a force equal to that exerted on the molecule, 
just as in a gun the pressure of the powder on the breech is the 
tame as on the shot. 

The impulse on the surface, from each molecule which is 
driven off by evaporation, must therefore be equal to that caused 
by the rebound of one of the reflected molecules (supposing all 
the molecules to be of the same size), that is to say, since the 
force of rebound will be equal to that of stopping the impulse 
from a particle driven eff by evaporation will be half the impulse 
received from the stopj)irg and reflection of a particle of the gas. 
Thus the effect of evaporation will be to inctease the number of 
impulses on the surface ; and, although each of the new impulses 
will only be half as effective as the ordinary ones, they will add 
to the pressure. 

In the same way, whenever a molecule of gas cemes up to a 
surface and instead of rebounding is caught and retained by the 
surface, and is thus condensed into a molecule of liquid, the im¬ 
pulse which it will thus impart to the surface will only be one- 
half as great as if it had rebounded, licnee condensation will 
reduce the magnitude of some of the impulses, and hence will 
reduce the pressure on the condensing surface. 

This explanation is then put in a mathematical form, and the 
paper proceeds. 

Applying these results to steam, we And that at a temperature 
of bo** the evaporation of 1 lb. of water frem a surface would be 
sufficient to maintain a force of 65 lbs. for one second. 

It is also important to notice that this force will be proportional 
to the square root of the absolute temperature, and consequently 
will be approximately constant between temperatures of 32" and 
212“. 

If w'e take mercury instead of water, wcfind that the force is 
only 6 lbs. instead of 65 ; but the latent heat of mercury is only 
that of water, so that the same expenditure of heat would 
maintain nearly three times as great a force. 

It seems, therefore, that in this way we can give a sati2>factory 
explanation of the experiments previously described. When 
the radiated heat from the lamp falls on the pith its tem¬ 
perature will rue, and any moisture on it will begin to eva¬ 
porate, and to drive the pith from the lamp. The evapo¬ 
ration will be greatest on that ball which is nearest to ihe 
lamp, therefore this ball will be driven away until the 
force on the other becomes equal, after which the balls will 
come to .rest, unless momentum carries them further. On the 
other hand, when a piece of ice is brought near the temperature 
of the pith it will be reduced, and it will condense the vapour 
and be drawn towards the ice. 

The reason why Mr. Creokes did not obtain the same results 
with a less perfect vacuum was because he had then too large a 
proportion of air or non condensing gas mixed with the vapour, 
which also was not in a state of saturation* In the experiments 
the condensable vapour was that of mercury, or something which 
required a still higher temperature, and it was necessary that the 
vacuum should be very perfect for such vapour to be anything 
like pure and in a saturated condition. As soon, however, as 
this state of perfection was reached, then the effects were more 
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apparent than in the corresponding case of uvater. This agrees 
well with the explanation; for, a,fi previously shown, the efTect 
of mercury would for the same quantity of heat be three limes 
as great as that of water; and besides this, the perfect slate of 
the vacuum would allow the^^ith (or whatever the ball might 
be) to move much more freely than when in the vapour of water 
at a considerable tension. 

Of course the reasoning is not confined to mercury and water; 
any gas which is condensed or absorbed by the balls when cold 
in greater quantities than when warm would give the same 
results; and as this property appears to belong to all gases, it is 
only a question of bringing the vacuum to the right degree of 
tension. 

There was one fact connected with Mr. Crookes* experiments 
which, independently of the previous considerations, leads me to 
the conclusion that the result was due to the heating of the pith, 
and was n jt a direct result of the radiated heat. 

In one of the experiments exhibited at the Soiree of the Royal 
Society, a candle was placer! close to a flask containing a bar 
of pith suspended from the middle; at first the only thing to 
notice was that the pith was oscillating considerably under the 
action of the candle; each end of the bar alternately approached 
and receded, showing that the candle exercised an influence 
similar to that which might have been exercised by the torsion of 
the thread had this been stiff. After a few miiiutcs observation, 
however, it became evident that the oscillations continued instead 
of gradually diminishing, as one naturally expected them to do; 
and, more than this, they actually increased, until one end of the 
bar passed the light, after which it seemed quieter for a little, 
though the oscillations again increased until it again passed the 
light. 

The explanation given is that, owing to the slowness with 
which the pith takes in and gives out heat, its ends will on the 
whole be hotter while receding from than while approaching the 
candle, and hence the force, as a mean, will be greater on that < 
end which is receding, and there will be a continual oscillation. | 

Since writing the above paper, it has occurred to me that, 
according to the kinetic theory, a somewhat similar effect to tliat 
cf evaporation must result whenever heat is communicated from I 
a hot surflice to gas. 

The particles which impinge on the surface will rebound with 
a greater velocity than that which they approached, and conse¬ 
quently the eifect of the blow must be greater than it would have 
been had the surface been of the same lemperalure as the gas. 

And in the same way whenever heat is communicated from a 
gas to a surface the force on the surface will be less than it 
otherwise would be, for the particles will rebound with a less 
velocity than that at which they approach. 

It is then shown mathematically, that for every English unit 
of heat communicated to steam at a temperature of 6o“, the re¬ 
action on the surface is equivalent to '38 lb. acting for one 
second ; and in the same way for air the force is equivalent to 
*55 lb. It is also pointed out that since the diffusion of heal 
wiihin a gas is inversely proportional to its density, the amount of 
heat communicated from a sui face to the surrounding gas is inde¬ 
pendent of the density of the gas, and hence, that the reaction 
on the pith in Mr. Crookes’ experiments would remain constant 
as the vacuum improved, while the counteracting forces would 
diminish and leave the bails more free to move. It is therefore 
assumed that the results obtained in those experiments might have 
been at least in part due to such forces. 

Linnean Society, June 19.—Dr. G.J. Allman, F.R.S., presi¬ 
dent, in the chair.— Mr. D. Hanbmy, treasurer, exhibited branches 
of olive grown in the open air at Clapham, some bearing flowers, 
others nearly ripe fruit; also a specimen of Rheum officinale 
Baill., now grown in this country for the first tiirte, the source of 
the true medicinal Turkey rhubarb, and pointed out the charac¬ 
ters in which it differs flrom other species of the genus.—Dr. 
Hooker made a communication on the subject of some India 
Garcinias to the effect:—(1) That the G, indka Chois, {purpurea 
Roxb.), had been placed in a wrong section in Anderson’s review 
of the genus in the ’’Flora of British India.(2) That the 
plant described in the same work as G, ^riffilhii is proved to be 
the true Gamboge plant of Siam, G* var. pedicellata of 

Hanley, which Dr. Hooker regards as a distinct species, and 
proposes th^t the name of G^ hanburyi should be given to it. 
t3) That the G. brevirostrU of Schcffcr Is identical with G. 
eugeniafoHa of Wallich. (4) That the name of G. amlifolia 
Hook, f., must give place to the previously published G* tyvalu | 
of Oliver's ‘‘Flora Tropical Africa;*' and the Indian 


plant must take the name of s/icala, it being a form of Xantho^ 
chymus spkatus W, et A.—Prof. Thisclton Dyer exhibited a 
young oak-plant with three cotyledons, which had been sent to 
him by Mr. Cross, of Chester; also a pitcher-like development 
of a leaf of the common cabbage, from Harting, Sussex, sent by 
Mr. H. C. Watson to the Kew Museum.—Mr. A. W. Bennett 
exhibited drawings of the style, stigma, and pollen-grain of 
Fringlea antiscorbutica Hook, f., describing tJie remarkable 
manner in which the pollen of Pringlea differs from that of other 
nearly allied Crucifers, being much smaller and perfectly spheri¬ 
cal, instead of elliptical with three furrows. This he considered 
a striking confirmation of Dr. Hooker’s suggestion that we have 
here a wind-fertilised species of a family ordinarily self-fertilised, 
a hypothesis which is again confirmed by the total absence of hairs 
on the style of Pringlea, —An extract was read of a letter from Mr. 
Harry Bolus to Dr, Hooker, F. RS., dated Graaf Reinet, April 4, 
1S74, in which he comments adversely on some of the reasonings 
contained in Grisebach's “Vegetation der Krdc*' in favour of 
the theory of “independent centres of creation.” Grisebach, 
relying chiefly on an observation of Burchell’s, makes the Orange 
river the boundary between the Cape and Kalaliari provinces, a 
boundary which Mr. Bolus shows to be untenable, at least in 
certain portions. Grisebach unites the Kaiioo flora with that of 
the Cape province ; while Mr. Bolus doubts whether it docs not 
differ more from this than from the Kalahari. The Roggeveld, 
and indeed the whole Kanoo, by its predominance of shrubby 
Composita, seems to incline more to the desert type of plants 
than to the richer Cape flora.—The following papers were then 
read, viz. : - On the resemblances between the bones of typical 
living 1 cpules and the bones of olher aaimals, by 1 fairy G. Seeley. 
—On the Auxemmese, a new tribe of Cordiacea, by J. Miers. 
—A revision of the sub-order Mimosea, by G. Bentham, LL.D.— 
On some fungi collected by Dr. S. Kurz in Yomah, Pegu, by F. 
Ciirrcy.—Notes on the letters from Danish and Norwegian natu¬ 
ralists contained in the Linnean correspondence, by l*iof. J. C. 
Schiodte, of Copenhagen. 

Geological Society, June 10.—John Evans, F.R.S., pre- 
sirlent, in the chair.—The following communications were read : 
—On the occurrence of TJianet-beds and a crag at Sudbury, 
Suffolk, by William Whitaker. After referring to some passages 
in papers by Mr. Prestwich, in which the probable existence of 
Thanet-beds in North Essex is mentioned, the author described 
certain sections near ]^>alingdon, on the right banlw of the Stour, 
which cxliibit sands belonging to this series. The crag-beds 
described by the author arc found on the left bank of the ttour, 
in Suffolk, and c<insist of ferruginous daik icddish browm sand, 
with layers of ironstone, slightly false-bedded, with here and 
there light-tolouied giil with broken shells.—Notes on the plic- 
noraena of the (^iuaternary Period in ilie Isle of Portland and 
around Weymoui^h, by Joseph Prestwich, PMCS. Commencing 
witii the oldest drift-beds, the author showed that the remains of 
one, formerly more extensive, had been found in the Isle of 
Portland at a height of 400 ft. above the sea ; that it contained 
the remains of the Klephas anliquns^ Equns Jossilis^ JSic, ; and 
that he found in this bed a number of pebbles of sandstone and 
ironstone of Tertiary age, and of chert from the Greensands, 
whence he inf<*rrcd that, as such pebbles could not now pass over 
the plain of Weymouth, they must have done so before that area 
was denuded, and when bridged over hy the Portland and Pur- 
beck beds; for t*;e pebbles are derived from beds which are only 
in situ to the north of the Weymouth district, and at a distance 
of eight to ten miles from Portland. Further, this transport 
must have taken place before the elevation of the north end of 
Portland, and when the slope from the Bill to the Ridgeway was 
uniform and gradual. The anticlinal line, which has elevated 
the intermediate area, must be of later date than the drift-bed. 
The author next proceeded to notice the raised beach at the Bill 
of Portland, in which he had, with the assistance of Mr. Jeffreys, 
determined twenty-six species of shells, two of them not now 
living in the British Channel, and one new. This beach con¬ 
tains pebbles of the Devonshire and Cornwall rocks. The raised 
beach Mr, Prestwich found to abut against an old cliff that had 
been swamped at a later geological period by a land-wash, whiA 
had levelled it and the old sea-land uilh the adjacent land- 
surface. The mass which had thus swamped the cliff and buried 
the beach consisted of loam and angular d/bris, the latter being 
in larger proportion at top. In the loam he found severd species 
of land and fresh-water shells and fragments of bones. The 
angular d/bris consisted of pieces of the local rocks, together 
with a number of specimens, which by their oiganic remains wcr« 
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shown to belong to the Middle Purbecks, a part of the series 
not now existing in Portland. A similar bed, but much thicker, 
was then described at Chesilton, In the north of the island* It 
is there 60 thick, and contains large blocks of Portland stone 
and Portland chert, the greater number of which are in the upper 
part of the deposit, which is here on the sea-level, and 400 A, 
lower than the Portland escarpment which rises above it. This 
loam and angular Uie author was disposed to attribute to 
a temporary submergence of the land to a depth exceeding the 
height of Portland, apd by which the land as it emerged was 
swept, and its i/i/Ms carried down to the lowest levels, with the 
remains of its land-animals and land and fresh-water shells, 
which latter, where protected by large masses of loam and sud¬ 
denly entombed, have been preserved uninjured. To this de¬ 
posit, which is common over the raised beaches on the south 
coast, the author proposed to apply the term ‘‘land-wash.’* The 
paper concluded with a short notice of the drift-beds formed 
subsequently to the denudation of the Weymouth district, 
and therefore never on the high-level Portland drift.— 
On the character of the diamantiferous rock of South Africa, 
by Prof. N. Story Maskelyne, P.R,S., Keeper, and Dr. 
Flight, Assistant, of the Mineralogical Department, British 
Museum. In this paper the authors confirmed certain state¬ 
ments made by one of them from a superficial examination 
of specimens brought to this country by Mr. Dunn. The sfieci- 
iiiens examined and analysed by Dr. Flight were obtained from 
various diggings and from different depths, down to 180 ft. in 
the case of one mass from Colesbcrg Kopje. Their characters 
throughout are essentially the same. The rock consists of a soft 
and somewhat pulverulent ground-mass, composed of a mineral 
(soapy to the touch) of a light yellowish colour in the upper, and 
of an olive-green to bluish-grey colour in the lower parts of the 
excavations. Interspersed in the mass are fragments of more or 
less altered shale, and a micaceous-looking mineral of the vermi- 
Culite group, which sometimes becomes an important constituent 
of the rock, which also contains bright green crystals of a ferru¬ 
ginous cnslatile (bronzite), and sometimes a horn-ldendic mineral 
closely resembling smaragdite. A pale buff bronxite occurs in 
larger fragments than the green form of the mineral; and in the 
iroek of Du Toil’s pan an altered diallage is present. Opaline 
silica, in the form of hyalite or of hornstone, is disseminated 
through the greater part of the rock-masses, and tliey are every¬ 
where penetrated by calcite. The analyses of the component 
minerals (given in detail in the paper) show that this once igneous 
rock is a bronzite rock converted into a hydrated magnesium 
silicate, having the chemical charactei's of a hydrated bronzite, 
except where the remains of crystals have resisted metamorphism. 
Except in the absence of olivine and the small amount of augitic 
mineral, it might be compared with the well-known Lherzolie 
rock. The diamonds are said to occur most plentifully, or 
almost exclusively, in the neighbourhood of dykes of diorite 
which intersect the hydrated rock, or occur between it and tlic 
horizontal strata through which the igneous rocks have been pro¬ 
jected. The authors compare the characters of the diamonds 
found in different positions, and come to the conclusion that their 
source is not very remote from that in which they arc now found. 
The mineral above-mentioned as resembling vermiculite is de¬ 
scribe by the authors as a new species under the name of 
Vaalite.—Note on a modified form of Dinosaurian ilium, hitherto 
reputed scapula, indicative of a new genus, or possibly of a new 
order of reptiles, by J. W. Hulke, F.R.S. The author re-ex¬ 
amines Mantel’s “Scapula of an unknown reptile” = Owen’s 
“ Scapula of Megalosaurus ? ” and adduces reasons for consider¬ 
ing it to be a modified Dinosaurian ilium. He describes two 
new examples of the bone in Dr. Wilkins’s collection, contrasts 
them with undoubted scapulce of sundry Dinosaurs and existing 
rutiles, and proves their essential correspondence with the ilia 
of known Dinosaurs.—Note on a rcotilian, tibia and humerus 
(probably of Hylmosaurus) from the Wealden formation in the 
Isle of Wight, by J. W. Hulke, F.R.S. In this communication 
the author describes two saurian limb-bones, remarkable for the 
great expansion of their articular ends, and the shortness and 
smallness of their shaft* The features of the tibia are more like 
those of the tibia of Jfylaosaurus tlion of any other Dinosaur. 
This resemblance, and the suitability of the humerus to the very 
massive articular end of the Uylaeosaurian scapula, dispose the 
author to refer the bones to this saurian. 

Royal Horticultural Society, June 17.—Scientific Commit¬ 
tee.—Dr* J. D. Hooker, C.B., P.R.S., in the chair.—Specimens 
of Puccinia mahfacearum (the hollyhock disease) were exhibited 


from Mr. Fish.—Dr. Masters showed a large slab of the ^\^K)^1 of 
the luicine (Querais humllis)^ —Mr. Worthington Smith exhi¬ 
bited a woodcut block of ebony which he pronounced ncaily as 
good as box, but objectionable on account of its dark colour. - - 
Dr. Denny ^owed flowers of a scarlet Pelargonium raised hy 
him, in which the petals were remarkably persistent. He had 
obtained this horticulturally desirable quality by continuous 
breeding and selection from a variety originally manifesting it in 
a smaller degree. 

General Meeting.—W. A, Lindsay, secretary, in the chair.— 
Prof. Thiselton Dyer commented on the interesting series of 
lilies exhibited by Mr. Barr, which illustrated four distinct geo- 
grapliical races all belonging in a wide sense to the same species. 
Lihum Ouidi/erufti, bnlbifeniin proper was wild in Austria 
and Sweden; L, crocmni in France, Switzerland, and North 
Italy; L. dazmHcum in Siberia,/, Ihunbergianttm in Japan. 
It could not be doubled that these were all derived from a 
common parentage, and had been gradually differentiated as they 
migrated in different directions and became isolated.—He also 
described the coffee blight of Ceylon and South India {Nemilria 
vasiairix). A dried bush exhibiting the effects of the disease 
was shown on the table.—Dr. Hooker illustrated in some detail 
the light which the theory of a common parentage iJirew on ihc 
geographical distribution of closely allied species, varieties, or 
forms, lie pointed out as particularly striking ca^es the cedars 
and the 5-leaved pines. As to the J/cmUcin it cimhl not be 
doubled that it was a most serious enemy for the jdanlcrs to 
contend with. He thought, however, that there was some lt<)])c 
that particular kinds of coffee might be found to be Jess liable to 
its attacks than others, and at Kew he had been making great 
efforts to procure and raise from seed the remarkably lar^e- 
seeded West African kind with a view to its transmission to 
Ceylon. 

Anthropological Institute, June 23.—Prof. Busk, F. R.S.* 
president, in llie chair,—Mr. Robert Dunn read a paper On 
ethnic psychology. The author dwelt on the iinpi>rtaucc of 
carefully studying the cerebral organisation of the typical laces 
as the only way of elucidating the psychological differences which 
exist among them. Notwithstanding the labours 0/ (iraiiolct 
in that field of inquiry, a vast deal remained to be done. 'I'he 
author’s convictions rested on the postulate that the brain is the 
instrument of the mind, and the consequent corollary was that 
the distinguishing psychical differences existing between various 
peoples depend greatly, if not altogether, on the structural differ¬ 
ences of their brains.—A paper, by Mr, Rooke PenningUm, was 
read, On the relative ages of cremation and contracted burial in 
Derbyshire in the Neolithic and Bronze ages. The object of the 
paper was to show that the impression that stone im])lenients and 
contracted burial, bronze implements and cicmatiuii, are usually 
associated is quite erroneous as tested by the results (.if barrow- 
opening in the Peak of Derbyshire. 'Plic researches of Messrs. 
Bateman and Carrington on being tabulated proved that. Of 
“ finds ” containing stone implements, 65 per cent, were cases of 
contracted burial, 34 per cent, were burnt. In the Bronze, 58 
per cent, weie contracted, 38 per cent, were burnt. It was clear 
that those who deposited stone implements in the graves of the 
dead, and those who placed there articles of bronze, shared 
pretty equally the differences of custom in the interment 
of the body: so that out of 150 contracted entombments, 
50 per cent, were accompanied by stone only, 12 per cent, 
by bronze|[; and out of 86 burnt cases, 46 per cent, aflbrded 
stone only, 14 per cent, bronze. The conclusion was fully borne 
out by examination of the contents of each tumulus. Several 
instances were given as showing that the Neolithic and Bronze 
peoples alike used both modes of burial,—A paper, by Miss A, 
W* Buckland, was read, On mythological birds ethnologically 
considered. The chief object ot the author was to prove that 
in tracing the. bird-legends to their sources, valuable ethno¬ 
logical results might be obtained, and a clue afforded to the 
migrations of man in Prehistoric times.—The president took the 
opportunity on this, the last ordinary meeting of the session, of 
announcing that the appeal of Council to the body of members 
at the anniversary had been so successful that the Institute was 
now out of debt. 

Geologists* Association, June 5.—Henry Woodward, 
F.R.S., president, in the chair.—On the lower cretaceous beds 
of Folkestone, by F. G. H. Price, F.G.S. The town of Folke¬ 
stone is situated upon the Folkestone Beds of the Upper Neo- 
comlan. These the author divides into four lithological groups, 
commencing with a sandy bed^ which contains many phosphatic 
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nodules, and which he considers to form the true division be¬ 
tween the Folkestone and underlying Sandgate beds. The 
Rhynchonella sulcata bed, an important fossiliferous zone, lies at 
the base of the latter. The general charaettr of these Folke¬ 
stone beds is that of a l6ose yellowish sand parted by seams of 
coarse calcareous sandstone. Masses of branching sponge are 
especially plentiful in these rocks. The last bed of the Folke¬ 
stone series is a very remarkable one, consisting of an irregular 
seam of large nodular masses, composed of coarse grains of 
quart/., glauconite, jasper, lydian-stone, and phosphatic nodules. 
Four feet of loose sand succeeds, capped by a band of pyritous 
nodules; and then occurs a seam of dark greensand (containing 
tw'o lines of ])liosphatic nodules), largely charged with Am^ 
intnTupin.% and other fossils in the form of rolled casts. 
The argillaceous beds of the lower gault, which follow, are 
frequently very dark in colour, and more or less parted off by 
lines of nodules, marking certain zones of life. The thickness 
of tliis sub-formation is about 28 ft. From the grey marl or 
upper gault it is separated by .a nodule or passage bed of much 
importance; as this nodule bed marks the extinction of lower- 
gault forms and the introduction of others. The base of the 
ujiper gault may be known by the large quantities of Inoceramus 
jiit/caluv, 'i'he upper fifty feet consists of a pale grey marl, of 
which the portion subjected to analysis yielded 26 per cent, 
of lime carbonate.—On a collection ot fossils from the U.G.S. 
of Morden, Camb., by 11, George Fordham, F.G.S. 

Entomological Society, June 1,—Sir Sidney S. Saunders, 
president, in the cliair.—Mr, McLachlan exhibited specimens of 
the While Ant (Calotermes sp.), recently bred at Kew from a 
sample of the w’ood of the tree ( Trachylobmmhornmannianum) 
that produces the gum-copal of Zanzibar.—Mr. Stainton read a 
letter he had received from the Kev, F. II. Newnham, of Stone- 
house, Devon, .stating that he had taken two living specimens of 
thiof-Aii pulchtlla on the Cornish side of the River Tamar, Mr. 
Stainton remarked on the early period of the year when the 
in-iccts were captured as veiy unusual.—Mr. C. O. Waterhouse 
sent for exhibition a living specimen of a Mantid (Epnpusa pau^ 
penr/a) in the JaiTa or pupa state, brought from llycres by 
the Rev. Mr. Sandes of Wandsworth.—Mr. W. J). Gooch 
communicated a detailed account of his experiences with 
regard to the Longicom Coffee-borers of Natal. Dr. Horn, 
of riiiladelphia, stated that European Conifers, lames, &c., 
planted in a public park at Philadelphia, were all killed by 
the larva; of native species, such as Callidium antenuatum and 
Mamhammus dentaior^ though apparently in a healthy condition, 
whilst the native trees were not perceptibly affected. He w^as 
inclined to believe that the insects attacked healthy trees, but 
Mr. McLachlan slated that, according to the observations of 
most ICuropean entomologists, the European species of Longi- 
coni*? did not attack living wood in a perfectly healthy state.— 
xMr. Rutler communicated a paper On new species and a new 
genus of diurnal Lejndoptera in the collection of Mr. Druce.— 
M r. Smith read a revision of the Hymenopterous genera CUptes. 
J\inwpcs^ Anthracias^ Pyrin^ and with descriptions of 

new species of the genus Chrysu^ from North China and Aus¬ 
tralia. 

Paris 

Academy of Sciences, June 22.—M. Bertrand in the chair. 
— M. Dumas stated, in the name of the Commission, 

that after the theoretical researches of the Commission this body 
liatl commenced a i^ractical study of the subject in the field. 
Agricultural police had been appointed for the preservation of 
tliosc parts ef 1 ranee not yet invaded by the scourge.—The 
following papers were read : -Researches on solution, by M, 
llcrthelot ; a oonliniialion of thermo-chemical investigations.— 
Presentation of some specimens of photography obtained with 
an apparatus constructed for Uie Japanese expedition, by M. J. 
Janssen. The photographs presented were of the sun taken 
with an objective (of 5 in. aperture and 2 metres focus), con¬ 
structed of flint and crown glass in achromatic combination.—A 
incdianical note was presented bv M. R. Clausius, entitled ‘‘On 
a special me of the Viriel.”—Ineory of the collision of bodies, 
with consideration of the atomic vibrations, by M. A. Ledieu.— ► 
CV.niuutiicalion on the bitter lakes of the Isthmus of Suez, by 
M. Ferdinand de Lesseps. The author exhibited a block of salt 
cut out 116m the salt bank still existing in the centre of the great 
basin. This bank is calculated to have contained 970,000,000,000 
kilogna?. of salt, and has now dissolved away to the extent of 

since the admission of the water of tlie canal. The superficial 
uica of Uie s ilt bank is about 06 ,000,000 square metres, and it , 


is composed of horizontal layers varying in thickness from 5 to 
25 centims. The bank is believed to have been formed by the 
evaporation of Red Sea water poured into the lake basin during 
successive inundations ; the amount of Red Sea water evapo¬ 
rated is about 21,000,000,000 cubic metres. The lake basin 
contains 2,000,000,000 cubic metres of water, giving an annual 
evaporation of 200,000,000 cubic metres. Twenty years ago rain 
hardly ever fell in the isthmus, hut now tiles are obliged to be 
sent from France to roof the houses there. The author holds 
out great hopes of the practicability of filling a great basin in 
the interior of Algeria. A valuable table of numerical results 
accompanied the communication.—Geological topography of the 
environs of Aigues-mortes, a letter from M. Ch. Marlins to M. 
Elie de Beaumont.—Observations on the subject of the reply of 
M. Faye to the criticism concerning his addition to Pouillet*s 
luemoir on solar radiation, by M. A. Ledieu. The author in¬ 
sisted that there was still a difference in the principles of thermo¬ 
dynamics between him and M. Faye.—Analysis of twenty-one 
samples of salt water from the maritime canal of Suez, sent by M. 
F, de Lesseps, by M. Durand-Claye. While Mediterranean water 
contains a solid residue of about 40 kilogrms. i>er cubic metre, 
the canal water contains, in some parts, 75 kilogrms., and never 
falls below 65 kilogrms. This fact is explained by the solution 
of the great salt bank before referred to. At Port .Said the 
water is less salt than in the Mediterranean (24 to 26 kilogrms.) 
owing to admixture with Nile water.—On the employment of 
phenic acid for the preparation of wood, by M, M. Buucherie. 
—On the C'ycadacex of the Paris basin, a note by M. J^obert. 
Among a number of rolled flints from the confluence of the 
Nesle and Aisne between Ciry-Sermoise and Chase my, the author 
found a number of stems which he considers to belong to the 
order named.—On the systems of quadratic forms, by M. C. 
Jordan.—M. G. Darboux made an addition to liis note read on 
June 8, On friction in the collision of bodies.—Hydrographic 
map of Algeria, a note by M. K. Muuchcz.—Phenomenon of 
mirage observed in Yffiniac Creek (Noith coast), by M. J. 
Girard.“Action ot heat on the isomeric carbides of anthracene 
and their hydrides, by M. P. Barbier.—Chlorobromidcsof propy¬ 
lene : normal propyl-glycol, by M. E. Reboul. Only one 
chlorobromide of propylene has been known up to the present 
time; viz. CHaBr—CHCi—CII3 (Friedel and Silva). The author 
now makes known the four others, CHaBi '-CHa-CHjjCl 
(normal), ClI^ - C:ClBr - CH3, CHj5 -- C H. - Cl I( :iBr, and 
Clia- CHBr-CH^Cl. 
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8vo. ((Gauthier Villars).—Rcjiertonuiri fiir Metcorologie Kaiserlichen Aca¬ 
demic, Redigirt; Dr. Heinrich Wild. Band iii.—Bulletin de rAcademie 
Impcrialedes Sciences de St Petersbourg, t. xviii , Parts iii, iv. v.—Bulletin 
de J'Academic Jmperiales dcs Sciences de St. Petersbourg, i, xi.K., Parts 
i. ii. iii. 
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MONDAY, July 6. 

Royal Institution, at 2 .—General Monthly Meeting;. 


« NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 8 , bound in cloth, price ioj. 

Cloth Cases for binding all the volumes, price is. 6 d, each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 

TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the fubiication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien- 
tihe and Literary Societies would be found very usejul, not only 
to the Afembers of such Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their Adve^disetnent columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, iSr’r., at the nominal charge oj One SluUing for each 
insertion. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in their ettdeavours to make this weekly 
Dia^y as complete and usejul as possible, Notices intended for 
insertion therein must be sent, addressed to the l^ubUsliers, by 
Wednesday Mornings. 

Office-~29, BEDFORD STREET, STRAND. 


Third Edition, royal 8vo, clotli extra, air. 

SPECTRUM ANALYSIS. By Professor 

RO.SCOR, F.K.S. With Appendice.s. Engravings, Maps, and Chronio- 
lilliugraphs. 

*'The illustrations-’no unimportant part of a book on such a svibject^arc 
m.'irv'els of wood printinfr, and reflect the clearness which is the distinguish¬ 
ing merit of Mr. Koscoe's explanations."—.S'rt/wn/ny Review. 

**Th« lectures themselves furnish a most admirable elementary treatise 
on the subject, whilst by the insertion in appendices to each lecture 
of extracts from the most important publi^ied memoirs, the author ha.s ren¬ 
dered it equally valuable as a text-book for advanced students."— IVesimin- 
sUr Review, 

MACMILLAN & CO., LONDON. 


Works by Francis Galton, F.R.S. 

METEOROGRAPHICA, or Methods of Mapping the Weather. 
Illustrated by upwards of 600 Printed Lithographic Dia¬ 
grams. 4to, gs. 

As Mr. Galton entertains strong views on the necessity of 
meteorological charts and maps, he determined, as a practical 
proof of what could be done, to chart the area of Europe, so 
far as meteorological stations extend, during one month, vis. the 
month of December 1861. Mr. Galton got his data from au¬ 
thorities in every part of Britain and the Continent, and on the 
basis of these has here drawn up nearly a hundred different maps 
and charts, showing the state of the weather all over Europe 
during the above period. 

HEREDITARY GENIUS: An Inquiry into iU Laws and 
Consequences. DemySvo, 12s, 

A most able and most interesting book,**— Times, ‘^We 
know, through the admirable labours of Mr. Galton, that Genius 
tends to be inherited.”—Darwin’s “Descent of Man,** vol. i. 

p. 3. 

^ WACMILLAN & C 0 ., LONDON. 
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London, z8sx. Paris, 1855. London, z86a. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 

M. pilliscIher, 
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ACHBOMATIC MICROSCOPES. 

and all kinds of Scientific Instruments. 

Fillisoher'a 
St. Thomas’s Hospital 
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Monocular, j£' 5 ; Binocular, ;^xo xo.r. 

PILLTSCHER'S New Series of 
Correction and Immersion^ Ob¬ 
ject-glasses, from I to Iff inch, 
unequalled for theii brilliant De¬ 
fining and Penetrating Power. 

PILT.ISCHER'S Improved CI.I- 
NICAL THERMOMETERS, 
m Sterling Silver Cases, 3^ in.. 

14^.; 4^ ill , i7f.: 6 in , in Wooden 
Case, xof., including a Kew Certificate. 

I 3 XUSTRATED DESCRIPTIVE CATALOGUE MAY DR HAD ON 
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88 . New Bond Street. W., London. 



bryant^may's 

MATCHES. 


HOLLOWAY’S PILLS.—This Medicine 

has been constantly increasing in public estimation for many year.*?, and 
is now acknowledged to be the most wonderful remedy in the world. 
It acts directly on the system, removes all obstructions from the sto. 
ni.ich, tempers the springs of life, purifies the blood, and totally eradi. 
cates liver complaint (that mainspring of so many diseases), indigestion 
los.s of appetite, pain in the side, &c. 11 is also a remedy on which the* 

asthmatic may place the greatest dependence, the debilitated the 
greatest reliance, that they w'ill therefrom obtain perfect restoration to 
health. These Pills mainiain functional regularity, and as a consetpicnce 
dispel low spirits, common to human nature at all ages under untoward 
circumstances. 


An INTRODUCTION to the OSTEOLOGY 

of the MAMMALIA. Being the substance of the Course 
of Lectures delivered at the Royal College of Surgeons 
of England in 1870. By W. U. FLGWP^R, F.R.S., 
P'.R.C.S., Hunterian Professor of Comparative Anatomy 
and Physiology. With numerous Illustrations. Globe 
8vo, Is, 6 d, 

Although the present work contains the substance of a Course 
of Lectures the form has been changed, so as the better to adapt 
it as a handbook for students. Theoretical views have been 
almost entirely excluded ; and while it is impossible in a scien¬ 
tific treatise to avoid the employment of technical terms, it has 
been the author’s endeavour to use no more than absolutely 
necessary, and to exercise due care in selecting only those that 
seem most appropriate, or which have received the sanction of 
general adoption. With a very few exceptions the illustrations 
have been efrawn expressly for this work from specimens in the 
Museum of the Royal College of Surgeons. 

MACMILLAN & CO., LONDON. 
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^~NEW BOOKS. 


TELEGRAPH and TRAVEL. A Narra- 

live of the Formation and Development of Telegraphic Communication 
between England and India, under the Orders of Her Maje.stys Go¬ 
vernment ; with Incidental Notices of the Coiintrich 
Lines pass. By Colonel Sir FREDERIC GOLDSMID, C.B. 
K.C.S.I , late Director of the Government Indo-European relegraph. 
With numerous Illustrations and Maps, 8vo. [Immediately. 


ESSAYS and ADDRESSES, by PROFES- 

SORS and LECTURERS of Owens CoUeftc, Manchester, Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. 8vo, 14J. [1 his day. 

Among the contributors to this volume are the following 1 he Duke 0^ 
Devonulure, K.G. F.R.S., Prof. Greenwood (Principal), Prof. Ro,scoc. 
F.R.S., Prof. Balfour Stewart, F.R.sS., Prof. Williamson, F.R.S , Prof- 
Gaingcc, F.R.S., Prof. Bryce, D.C.L., Prof, jevons, F.R.S/, &c. 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, witli Introduction, Notes, .and Appendices, by 
B. H. KENNEDY, D.D., Regius Professor of Greek in the University 
of Cambridge. Crown 8vo, 6 s, I Just ready. 


HORiS HELLENIC,^. Essays and Dis< 

ciissions on some Important Points of Greek Pliilology and Anti¬ 
quity. By JOHN STUART BLACKIE, F.R.S.E., Professor of 
Greek in the University of Edinburgh. 8vo, 12s. 

[This day. 


SOME LEADING PRINCIPLES of PO- 

LITICAL ECONOMY newly EXPOUNDED, By J, E. CAIRNES. 

M.A., Emeritus Professor of Political Economy in University College, 

London. 8 vo, 14^* [This day. 

“It is with great pleasure that wc welcome another contribution to politi¬ 
cal economy from the ablest living representative of the school of Ricardo 
and Mill.*’-AS'a/«^tfy Kevte^u, 

** The most important part of this volume is that which deals with cost of 
production and of value as detennined by cost. It is on this subject that 
Prof. Caimes has rendered the most signal service to the progress of econo¬ 
mic science ; and, if we mistake not, his investigations will mark an era in 
the history of political economy as distinct as, and scarcely less important 
than, those connected with the names ol Ricardo, Malthus, and Mill.'*— 
At/trntrum 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Professor MASSON, Crown 8vo. 

[Immediately. 


THOUGHTS on REVELATION. By 

JOHN MT.EOD CAMPBELL, D.D. Second Edition, crown 8vo, 
5f. (This day. 


BIRDS: their Cages and their Keep. By 

Lady DICKEY. With Illustrations. Crown 8vo. 

[Shortly. 


NEW VOLUME OF **NATURE SERIES.*’ 

The TRANSIT of VENUS. By George 

FORBES, B.A., Profe.sf!or of Natural Philosophy in the Andersonian 
University, Glasgow. With numerous lUusUations, crown 8vo 

[Shortly. 


NEW VOLUME OF “SCIENCE PRIMERS.”. 

PRIMER of PHYSIOLOGY. By Michael 

FOSTER, F.R.S. With Illustrations, ,8ma [Shortly. 


NFW VOLUME OF “THE GOtDEN TREASURY SERIES.” 

SCOTTISH SONG.—A Selection of the 

Choicest LYRICS of SCOTLAND. CtompUed and Arranged, with 
Brief Notes, by MARY CARLYLE AITKEN. i8mo, 4*- 

[Thisday. 

MACMILLAN & 


Twelfth Edition, Revised. 

NOTES on the PARABLES of OUR 

LORD. By B. CHENEVIX TRENCH, D.O., Archbishop of Dub- 
liii. 8vo, X2S. [This day. 


A NEW FRENCH DICTIONARY. 

A COMPENDIOUS DICTIONARY of the 

FRENCH T.ANGUAGE (French-Knglish and English-Frcnch). Fol¬ 
lowed by a List of the Principal Diverging Derivation.*;, and preceded 
by Chronological and Historical Tables. By GUSTAVE MASSON, 
Asm slant-Master and Librarian, Harrow School. Square half hour d, 
6 s. [This day. 

This volume, though cast in the same form as other dictionaric.s, h^is seve¬ 
ral distinctive features which incre.'ise its value for the student. In the 
Frciich-English part, etymologieis, founded on the researches of Messrs 
Littrf*, Schcler, and Brachet, are given. I’he list of diverging derivations, at 
the end of the volume, will be very u.seful to those who are interested in 
tracing the various developments of original Latin words. But that which 
makes it almost indispensable to students of the political and literary history 
of France, is to be found at the beginning of the work, where M. Masson 
has drawn up clear and conqilete tables of historical events, viewed in con¬ 
nection with the developments of literature and language, between the death 
of Charlemagne, 814 a.d., and tlmt ol Lou» Philippe, 1850. l'he«c tables 
are illustrated by remarks on the various social moods, of which the works 
produced were the expression. Appended also is a list of the principal 
Chronicles and Memoirs on the Hi'-tory of France which have appeared up 
to the present time ; the French Republican Calendar, compared with the 
Circgorian ; and a Chronological List of the principal Ficnch New.spapers 
published during the Revolution and the Fi^^t Empire Wc feci sure that 
all who study this work will allow that the author has signally overcome the 
lexicographer’s natural tendency to dryness. As a diction.ary, it is unusually 
copious, and as a book remarkably handy. 


THIRD AND CHEAPER EDITION, SOMEWHAT AERfDOED. 

JOHN COLERIDGE PATTESON'S LIFE. 

By CHARLOTTE M. YONGE, Author of “The Heir of Reddyffc.” 

With Two Portraits, engraved by jeens. a vols. crown 8vo, 12^. 

L'rhis day. 

“ Miss Yonge's book is in one respect a model biography. It is made up 
almost entirely of f’uLCesoii’s own letters. Aware that he had left his home for 
once and for all, his correspondence took the shape of a iiary, and as we 
read on we come to know the man, and to love him almost as if wc had seen 
him ."—A theme mu, 

*' Such a life, with its grand lessons of unseirishnes.s, is a blessing and an 
honour to the age in which it is lived : the biography cannot he .studied 
without pleasure and profit; and, indeed, we should think little of tlic man 
who (!id not ri.se from the sturly of it better and wiser. Neither the Church 
nor the Nation which produces .such sons need cvxr despair of its future.”— 
Saturday Review, 


Nearly ready, No X. of 

The JOURNAL of PHILOLOGY. Edited 

by W. G. Clark, M.A., Fellow of Trinity College ; J. E. B. Mavor, 
M A , Fellow of St, John’s College ; and W. Alois Wkk^ht, M.A., 
Trinity College, Cambridge. 

Contents 

On Glossology (continued). The late Professor Grote. 

On the Word ir/»»woxvrpaXi;paiaf in the PIquiles of Aristophanes, v. 8<> W. U. 
Thompson. 

The Classification of Conditional Sentences in Greek Syntax. W. W. 
Goodwin. 

On the Interpretation of Plato, Timaius, p. 40 c. I... Campbell. 

Platonica. W. H. I’hompson. 

On the Place of a Fragment of jfEschylus. No. 437 Dindor.\ 134 Nauck. 

I D. C. Tovey, 

On the Existence of Written Histories in the Time of Thucydides (b t;. 
470-400). F. A. Paley. 

The Stu^ovtar arf^tiw of Socratcs Henry Jackson. 

Propo.sed Kmeedations of the Text of Origen a£.iinst Celsus. Books L. IL. 
III., IV. William Sclwyn. 

On the Newly-Edited Poems of Dracontius. R. Ellis. 

On two Passages of Statius’s Silvae. K. Ellis. 

On Sulpiciie Satira. R. Ellis. 

On the Sixth I^etter of Isokrates. R. C. Jebb. 

On the Homeric Words ^Tr*rd^poSft(, i^eS«)iv^vR9« F. A. Paley. 

On the Etymology of certain Words in English terminating in $H and SK, 
Eirfkr Magndsson. 

Ijove Amor. Love Nought. Kirfkr Magniissont 
Catullus’s 54th Poem. n. A. J* Munro. 

CO., LONDON. 
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NEW BOOKS AND NEW EDITIONS. 

ETRUSCAN RESEARCHES. By Isaac Taylor, M.A. With Glossary and Index. 

This day, in 8vo, price 14^., ¥nth Woodcuts. 

Contents :—The Prologue—Tyrrhenians and Turanians—Ethnographic Notes on the Etruscan People—The Etruscan Mytho¬ 
logy—The Etruscan Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscriptions—Forms of Dedication—Tlie 
Ancient Vocabularies—Names—The Epilogue. 

WORTHIES of ALL SOULS. Four Centuries of English History, Illustrated from the 

College Archives. By MONTAGU BURROWS, Chichele Professor of Modem History at Oxford, Fellow of All Souls. 
8vo. l+r. [Nex/ week, 

WILLIAM CARSTARES: a Character and Career of the Revolutionary Epoch (1649- 

1715). By ROBERT H, STORY, Minister of Rosneath. With Portrait Engraved by Jeens. 8vo. {Shortly. 

“William had, however, one Scottish adviser who deserved and possessed more influence than any of the ostensible ministers. 
This was Carstares, one of the most remarkable men of that ajge. He united great scholastic attainments with great aptitude for 
civil business, and the firm faith and ardent zeal of a martyr with the shrewdness and suppleness of a consummate politician. In 
courage and fidelity he resembled Burnet; but he had what Burnet wanted---ju<lgment, self-command, and a singular power of 
keeping secrets. There was no post to which he might not have aspired if he had been a layman, or a priest of the Church of 
England .”—Macaulays History of England, 

By SEA and by LAND: a Trip through Egypt, India, Ceylon, Australia, New Zealand, 

and America. By HENRY A. ME RE WETHER, one of Her Majesty's Counsel. Crown 8V0. 3 '^* 

HIGHER SCHOOLS and UNIVERSITIES in GERMANY. By Matthew 

ARNOLD, D.C.L., formerly Foreign Assistant-Commissiorer to the Schools’Inquiry Commission. With a New Preface, 
comparing the Policy of the Prussian Government towards Roman Catholic Education and Roman Catlwlicism with that of 
the English Government in Ireland. Crown 8vo. 6.^. 

Canon KINGSLEY'S WESTMINSTER SERMONS. 8vo. los. 6d. 

These Sermons were preached either at Wesminster Abbey or at one of the Chapels Royal. Their subjects are :—The Mystery 
of the Cross- -The Perfect Love—The Spirit of Whitsuntide- -Prayer—The Deaf and Dumb—The Fruits of the Spirit—Con¬ 
fusion—The Shaking of the Heavens and the Earth—The Kingdom of God—The Law of the Lord—God the Teacher—The 
Reasonable Prayer— The Gne Escape—The Word of God—I—The Cedars of Lebanon—Life—Death—Signs and Wonders— 
The Judgments of God—The War in Heaven—Noble Company—De Profundis—The Blessing an I the Curse—The Silence of 
Faith—God and Mammon— The Beatific Vision. 

WARNINGS AGAINST SUPERSTITION: in Four Sermons for the Day. By the 

Kcv. J. LLEWELYN DAVIliS, M.A., Rector of Christ Church, St. Marylebone. Extra fcap. 8vo. 2s, Gd, 

YU-PE-YA'S LUTE ; a Chinese Tale in English Verse. By Augusta Webster. Extra 

fcap. Svo, price ^s, W. 

Edition y Crown Srw, yj. 6d, 

A PLEA for PEASANT PROPRIETORS: with the Outlines of a Plan for their 

Establishment in Ireland. By W. T. Thornton, C.B., Author of “ A Treatise on Lhbour,” &c. 

A FRENCH GRAMMAR based on PHILOLOGICAL PRINCIPLES. By Hermann 

BREYMANN, Lecturer on French Language and Literature at Owens College, Manchester. liNtra fcap. Svo, 4s, Gd, 

RULES and EXAMPLES in ALGEBRA. By the Rev. T. Dalton, M.A., Assistant-Master 

at Eton. Parti. i8mo, 2s, 

FIRST LESSONS in the PRINCIPLES of COOKING. By Lady Barker, Author of 

** Stories About” &c. i8mo, is. 


V'olnme of **Science Class Books,^* 

STEAM : an Elementary Treatise. By John Perry, B.E., late Lecturer in Physics at 

Clifton College. With numerous Illustrations, Examples, and Exercises. i8mo, 4s, Gd, 

PARALLEL EXTRACTS. Arranged for Translation into English and Latin, with Notes 

oh Idioms. By J. E. NIXON, M. A., Classical Lecturer, King’s College, London. Part I. Flistorical and Epistolary. This 
day, in crown 8vo, price 3^. Gd, 

ATTIC PRIMER. Arranged for the u$e of Beginners. By J. Wright, M.A., late 

Head Master of Sutton Coldfield School. This day in extra fcap. Svo, price 4r. 6if. 


MACMILLAN AND CO., London. 
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’Now Ready % I rice One 

ART 

AND INDUSTRIAL: A 


REVIEW. 


FOR JULY 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 


REPRODUCED BY THE IIELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ ARS ARTIS CAUSA, ITAQUE HOMINIS,” 

Contents of Jui.v Number— Our Illustrations:—!. “Thomas Carlyle,” by J. D. Crittenden. 2. “Mother 
and Child,” by W. Cave Thomas. 3. “ Queen Elizabeth appointing her Successor,” by K. Smirke, R.^.—The Exhi¬ 
bitions.—The Oecoration of St. Paul’s.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art "that 
Awsh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice exapples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE. 188, Fleet Street, E.C. 


Just Published. Svo. Price 14;. 

A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

I-ECTWKER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“Nor is Mr. SchoHemmer appreciated by the profession for his experimental re.searches only; his fame is even more widely 
spread by his * Manual of Organic Chemistry/ This is one of the favourite works from which the pre.sent generation of young 
chemists derive their information. Having myself to teach a large class of studenis, I have continuous opportunities of recom¬ 
mending this work and of'observing the benefit derived from this recommendation.”— Prof Hofmann, 

LondoD : MACMILLAN AND CO- 
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ISMAILlA 

A NARRATIVE OF 


THE EXPEDITION TO CENTRAL AFRICA 

POK THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S-, 

Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Giande Medaille d’Or de la Societe de Geographiede Paris, Honorary Member of the Geographical Societies of Paris and 
Berlin, Author of the “Albert N’yanza Great Ba.sin of the Nile,” the “Nile Tributaries.of Abyjssinia,” “Eight Years* Wanderings 

in Ceylon,** “The Rifle and Hound in Ceylon,” &c. 
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THE LONDON & GENERAL WATER RiRIFYING COMPANY, LIMITED. 

PATENT CIBT-^BNPILTKUS, CHARGED SOLELY WITH ANIMAL CHARCOAL.. requiring, ivhen once fixed, no ntteiition whatever. 
Hoii e Cistern, fitted And siip;.*rior to nil others. f-'tWe Professor Frankland's reports to the Keaistfar-Oeneral, July 1866, November Portable Crtern 
with a Cistern Fitter. 1867, and May 1870. See also the Lancet^ January 12, 1867. Also Testimonials from Dr. Hassall. September Filler. 

»3» ; Dr. I.Ankester, September '<o, i8f>7 ; Dr. Leiheby, February 15, 1865, and December 187'* 

Price iQf. and upwards Portable Fillers on this system, £i 5J. to £3. 
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THE COMET 

T O those who are familiar with the triumphs which 
that most wonderful of modern instruments of 
research—the spectroscope—has achieved, ihc short time 
during which it Has been at work will be most forcibly 
recalled by a reference to the circumstance that the 
comet which is now, astionomically speaking, a magni- 
liccnt object in the northern sky, is the fust one of any 
considerable brilliancy which has shown itself since the 
spectroscope has been adapted to the telescope. 

The truly splendid comets which delighted us dur¬ 
ing the autumn of 185S, and for a brief space in 
the summer of 1S61, made their appearance, in fact, 
during what we may term the prc-spcciroscopic age; 
for, however little to the ciedit of modern science • 
it might have been that the spectroscope was no i 
employed in their investigation, the fact remains that * 
they were allowed lo pass away mere telescopic ob- i 
jeets, and that two oppoitunities were thus lost such as, j 
peihaps, may not offer thcnisSelvcs again to the present j 
generation of men. I 

I propose, in the present paper, to stale some points I 
of iiKjuiry regarding comets in which the spectroscope j 
may help us, with a view of show'ing how^ much j 
closer is our grip of celestial ))hcnomena when ph>sical . 
astronomy, in its widest sense, is supeiadded to the 
older abtroiioin>, and to indicate the numerous gains 
lo knowledge \vl)i(:h maybe lioped for if adc(iLiate tele¬ 
scopes, properly armed with spectro, copes, are employed 
both here and in the southern hemisphere upon the 
present visitor. 

Omitting all rtfeicnee to the paths of comets 
round the sun, with which mechanical astronomy has 
to do, there are perhaps but few points in which the 
spectroscope cannot help us; somewhat unfortunately^ 
Itowever, there is one in which it ajipeais powerless, and 
that precisely one of the greatest difliculty in comeLary , 
theory. 1 allude to the apparent sweep of the tail round | 
the sun when the comet is at its perihelion point, which . 
has suggested to Faye a theory of a repulsive force due ; 
to solar heat, and which perhaps is one of the most | 
mysterious phenomena which w^e witness in the skies. ' 
Leaving this aside, however, there are many questions j 
relating to what Sir John Herschcl terms their inte- . 
rior economy,*’ in which, undoubtedly, the gue.ssesof tele- | 
scopic observers may be turned into hard, detailed fact, j 
Let us briefly refer to some of these points. 

Generally speaking, as a comet approaches the sun it 
gets brighter and its tail lengthens, whether the nucleus 
is intensely stellar, as in the present ease, or not; in some 1 
cases a violent action may be observed ; a^i^reUcs^ or jets, | 
make their appearance ; and the nucleus, or head, is sur- , 
rounded, or partly surrounded, by envelopes or shells, I 
very obvious and with marked boundaries, and these are : 
visible in some cases at the commencement of the tail. ! 

Now, of course, if any or all of these luminous pheno- ; 
mena were due to the reflection of sunlight by masses of 
whatever kind not luminous in themselves, then the spec- ! 
trum would be the same from all, differing only in intensity, 
and the spectrum would be the true solar spectrum if there 
VoL, X.—No. 245 


j were light enough, and a dim continuous spectrum if the . 

part of the comet under examination were dim. 

I If, on the other hand, the masses were self-luminous 
' and consisted of vapours not too dense, then we should 
' get a characteristic spectrum proving first the existence 
of vapours driven into incandescence; and secondly, if 
the observations went far enough, the precise quality or 
nature of the vapour would be determined for us by the 
spectroscope. Tlianks to the labours of Donati, Hug¬ 
gins, Secchi, Wolf, Rayet, Vogel, and others, the brightest 
portions of the comets which have appeared since 1864 
have been examined with the undoubted result that they 
consist, in part at least, of not very dense incandescent 
vupour. 1 say in part, because in some cases the con¬ 
tinuous spectrum, which may denote dense vapours, or 
perhaps vapours of relatively greater molecular complica¬ 
tion, or again even glowing solid substances, has been so 
strong as almost entirely to mask the bright lines or 
bands by means of which the presence of the rarer or 
simpler vapours is determined. 

Nor is this all. Not only liave lines been seen, but their 
positions have been determined with some degree of 
accuracy, although it must be pointed out that the 
opinions of authorities do not coincide as to the actual 
materials indicated or as to the interpretation to be put 
upon the observations. This is not to be wandered at, 
considering the amazing delicacy of the research and 
the few opportunities there have yet been of making per¬ 
fectly satisfactory determinations. 

The most searching criticism of the results hitherto 
obtained appeared some little time ago in Pog^endorff's 
Annalcn from the pen of Dr. Vogel (NATURE, vol. 
ix. p. 193), and it will be well to briefly glance at 
some points which result from his inquiry. Donati, in 
the first observations of this nature made in 1864, deter¬ 
mined the existence of three bright bands, but made no 
attempt to determine the substance from which the light 
proceeded. Huggins in 1866 made the first attempt in 
this direction, and came lo the conclusion that, like the 
nebuke, the comets might be composed of nitrogen, as in 
the spectrum of the comet visible in that year there was 
a single line which nearly, if not quite, coincided with one 
of the brightest lines of that clement. In i868, how¬ 
ever, the idea of nitrogen comets was abolished, as the 
idea of nitrogen nebuke has been since ; and the three 
bands, which were again observed in the comets visible 
in that year, were found to coincide with those of olefiant 
gas. Hence it was suggested by Huggins that they con¬ 
sisted of carbon vapour. He writes :—“ The great fixity 
of carbon seems indeed to raise some difficulty in the way 
of accepting the apparently obvious inference of these 
prismatic observations. Some comets have approached 
the sun sufficiently near lo acquire a temperature high 
enough to convert carbon into vapour. Indeed, for these 
comets a body of great fixity seems to be necessary. . . 
If the substance of the comet be taken to be pure carbon, 
it would appear that the nucleus had been condensed 
from the gaseous state in which it existed at some former 
period. . . . If wc Avere to conceive the comet to 
consist of a compound of carbon and hydrogen . . . 
other difficulties would arise in connection with the de¬ 
composition we must then suppose to take place . . 

It is clear that Mr. Huggins’ opinion is that a comet 
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consists of carbon; that the vapour, is carbon vapour 
drivdU into incandescence by a temperature high enough 
to volatilise carbon, and not the vapour of a volatile 
hydrocarbon. 

Such is not M. VogeVs view, and I confess it is not 
mine. After giving details of the observations of the nine 
comets examined between 1864 and 1871, M. Vogel thus 
analyses them 

“ Of these nine comets, there is only one (1S70) for which 
we have no observations as to the position of the bright 
bands. Of the remaining eight, the spectra of five (i, 2, 
4,7, and 9) have shown no agreement with the hydrocarbon 
spectrum. As regards the Comet 11 . 1867 the supposition 
is offered that its spectrum was similar to the spectrum 
named; as to Encke’s Comet III. 1871, it remains un¬ 
certain in which class it is to be reckoned (Huggins’ 
observations being at variance with those of Young and 
myself). There remains only the Comet 11 . i868, for 
which Huggins’ and Sccchi’s observations assert a proba¬ 
bility of coincidence of the lines in its spectrum with 
those in the spectra of volatile hydrocarbons. 

“It thus appears a somewhat questionable view, that 
the comets consist of such matter; and should, I 
think, content ourselves with the deduction that a portion 
of ihe light emitted by the comet is its own light, and 
very probably from glowing gas.” 

Hence, then, the whole question of the true material 
of which that part of the comet consists, the spectrum of 
which has been already observed, must be acknowledged 
as being still sub judice: and this is a matter of the first 
order of importance, on which the present comet may 
throw much light. 

But one of the most hopeful points is this ; the comets 
up to the present lime have been cither so small or so 
distant that the record of aigrettes or envelopes on the 
spectrum has not been detcimined ; nay, the comets 
might have been deprived of those appendages, hence 
the statement concerning the spectrum is a very general 
one ; there has been no sufficient opportunity of localising 
the spectrum-'giving region or regions. 

What a glorious harvest will be reaped should the jets 
appear as decided as in the comet of 1861, or in Halley’s 
comet at its return in 1835 \ as it were, of flame, or 

rather of luminous smoke, like a gas fan-light,” which, as 
described by Sir John Herschcl, “ varied from day to day 
as if waving backwards and forwards, as if they were 
thrown out of particular parts of the internal nucleus or 
kernel, which shitted round, or to and fro, by their recoil, 
like a squib not held fast.” 


We seem, indeed, to have got a true physical approxima¬ 
tion to this state of things in the comet of 1868, for Mr. 
Huggins observed that while some of the lines thinned 
out as one secs them do in the ordinary spark by using a 
lens, quite independently of the general visibility of the 
vapour, others did not so thin out, but retained their 
breadth till they disappeared altogether. 

The extent to which this action will go on will obviously 
depend upon two things, first the temperature and secondly 
the materials of the comet; and this raises an important 
question, wdiich perhaps is easier of solution than the 
determination of the materials ejected, should that phe¬ 
nomenon be spectroscopically recognisable. 

I have already communicated to NA'I'UKE llic fact that 
to me the continuous spectrum of the nucleus appears 
deficient in blue rays. The effect of this upon the colour 
of the nucleus would be to give it a yellowish tinge like 
that of a candle flame, and for the same reason. 

Dr. Vogel, in the paper to which I have already referred, 
deals with this question of colour, stating that : — 

“ Dr. Zenker arrives at the conclusion that there must 
be water-vapour in the comets ; since ll)cy have, according 
to Schmidt, a ycUowish-rcd colour, and the siin\ rays, 
when they jjass through a consiclerable thickness of 
a(iucous vapour, are coloured thus. But apart from the 
consideration that sunlight has a ycllowish-red colour 
on passing through other vapours as well as aqueous, 1 
would remark that we must take the proper light of the 
comet, w’hich appears from spectral .analytic ob'^ervations 
to be generally more intense than the reflected hght, as 
delerinitiing its colour. According to ihe observations 
made, we should expect that the comet is, on the whole, 
of greenish or grecnisli-bluc colour, since all the spectra 
consist, as wx have seen, of two or three bands of light, 
of w'hich one is in the yellow^, the secoiul and brightest in 
the green, and the weakest in the beginning of the blue. 
Of the (generally very faint) contimiou.s specii uin, only the 
brightest pan—yellow, green, and coinmencement of blue 
— is visible. The entire image, therefore, even where the 
weak continuous siicctruin appears, will seem of greenish 
colour. Colour-data have Ixxn liirnislied by other ob¬ 
servers besides Schmidt ; and the head of llu; Comet 18 J I, 
had, according to llciscbci, a greenish or bluish 
colour ; the nucleus was slightly red. Tlie colour of 
Halley’s comet, at its return in 1825, was a bluish-green 
(Struve). Winncckc says of tlie comet of r862,‘The 
colour of the neck appears to me yellowish ; the coma 
has bluish light.’ ” 

It will be seen that these remarks are (piitc in accordance 
with the suggestion. Dr. Zenker attributes to absorption 
the effect wliich 1 ascribe to defective radiation, and if it 


Or again, suppose the system of concentric envelopes is 
developed to the same extent as in Donati’s comet, in 
which the action at all points of the nucleus, to follow Sir 
John Herschel’s reasoning, was probably more general, a 
result due to a more uniform chemical constitution. 

Hence the comet may leave us a rich inheritance in the 
shape of “ spectrum of jets,” or “ spectrum of envelopes 
and from what I have already seen dimly (for such observa¬ 
tions arc beyond my instrumental power), the former is the 
more probable, and in the nucleus we may have the equiva- 
len t of the sun, or the carbon pole of an electric lamp, with a 
continuous spectrum, and in the jets phenomena identical 
with those presented by solar storms, or the electric arc, 
that is, lines of various lengths indicating various vapours, 
shooting out or extending to various distances according 
to their volatilities, or vapour densities. 


I should be detcniuied that the spectrum of the nucleus 
; is truly deficient in blue rays, then a great point will be 
i gained ,its temperature must be louu 
j Angstiom, whose death the world of science is now dc- 
j ploring, lived to say that he conceded that different molc- 
I cular arrangements of the same element might give us 
j different spectra ; and Roscoe and Schuster have recently 
I placed beyond all doubt that, besides the well-known 
high temperature spectra of sodium and potassium, there 
are other spectra appertaining to the vapour of these 
elements at a lower temperature. 

Now these spectra are channelled-space spectra^ that is 
I similar in character to the spectrum which has already 
' been observed in the case of comets ; and if such spectra 
be obtained for all elements (and I have already added to 
the list), if a comet be a body at a low temperature, it 
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such spectra as these that we shall sec, and not line spectra. 
Further, in the case of compounds in which the mole¬ 
cules which give us these new spectra enter into combina¬ 
tion, we may possibly dissociate them and observe their 
spectra at a much lower temperature than we can drive 
the higher molecular arrangement of the solid into vapour. 

Such considerations as these derive additional interest 
and importance ffom the beautiful researches of Schia¬ 
parelli, which connect comets with meteorites. 

Modern science acknowledges that comets are indi¬ 
vidual members of meteor swarms—not that meteors arc 
comets^ tails, as some think ; this idea is, one may say, 
impossible to reconcile with facts—that one difference 
at any rate between a comet and a meteor is that 
one is self-luminous, the other is not till it arrives wiO ia 
the limits of our atmosphere. If this be acknowLdged, 
then to what is this difference to be ascribed ? A possible 
cause is certainly a difference of chemical constitution— 
a difference between nialerials incandescent at a high tem¬ 
perature and materials incandescent at alow one. It is not 
necessary to slop to inquire how this temperature has 
been arrived at, but it is important to show that the ques¬ 
tion of temperature is one of the very first points to be 
attended to by those who can bring sut'liciently powerful 
instruments to bear upon the present comet, and that the 
question of its actual chemical constitution is bound up 
with it. 

lint whatever be tlu* temperature of the head there ib 
another point which must not be lost sight of. Sir John 
Jlcrschcl wriles concerning Halley’s comet : “'I'he bright 
smoke of the jets, however, never seem to be able to gel 
far out towards tlie sun, hut always to be driven back and 
forced into the tail, as if by the action of a violent wind 
rolling against them* -always from the sun--- so as to make 
it clear that this tail is neither more nor less than the ac- 
ctiimilalion of this sort of luminous vapour, darted off in 
the first instance towards the sun, as if it were something 
raised up, and as it were exploded by tl)e sun’s heat, out 
of the kernel, and then immediately and forcibly turned 
back and repelled from the sun.” Here wc ha\e the 
c|iiestion raised not only whether tlie envelopes consist of 
different materials, but whether tlic tail is not entirely or in 
part self-luminous : the present comet may show that this 
point is not so satisfactorily settled as it is supposed to be 
in favour of reflected light. 

Such then are briefly some of the questions at issue. 
It is to be hoped that our beautiful visitor will answer 
some of them for us, and that when it leaves our northern 
skies the work may be carried on in the southern hemi¬ 
sphere. j. Norman Lockyer 


THE CHANNEL TUNNEL 

W E fear there arc still many who fail to see that any 
good can come of scientific research unless it has 
some well-defined “ utilitarian ” object in view. Even in 
this and in other countries that are in the van of civilisa¬ 
tion and in which education is comparatively wide-spread, 
the majority of mankind can appreciate a benefit only 
when it takes a concrete and tangible form. That love 
of knowledge for its own sake, that noble inquisitiveness 
which has been so fruitful in results during the last two 
hundred years, even yet belongs to comparatively few, 
who are still regarded^ by the many with a kind ^ im¬ 


patient pity as mere unpractical hobby-riders. Still the 
I people who talk in this way are proud enough of the 
glory which their great men have shed upon their country, 
and would not willingly, we believe, part with it for money 
were this possible; and indeed how would this country 
appear among the nations were she deprived of the 
inestimable inheritance which her great sons have 
bequeathed to her in every department of intellectual 
activity ? Happily, however, the race of those who decry 
single-eyed scientific research is getting sensibly smaller; 
and we firmly believe that as education improves and 
as higher education spreads, carrying with it the results 
of this same scientific research, it will disappear. 

Still, a little consideration might show those who are 
ever ready to cry “what's the good ?” that since all so- 
called “practical ” schemes are concerned cither with man's 
own body or with the surrounding universe, an essential 
part of tlic basis of any scheme is a thorough knowledge of 
the material on which it is proposed to work. Such a know¬ 
ledge it has over and over again been shown is only to be 
attained by abstract scientific research, by investigation 
conducted as if the only end in view were a thorough 
knowledge of the subject in hand in all its scientific 
aspects and relations. Many instances could be given, 
and indeed are every day occurring, of the highest 
practical results unwittingly following from such investi¬ 
gations ; and to the sceptic we could not recommend a 
better example of how indispensable is thorough scien¬ 
tific research as a basis for the useful arts than the 
results of the invcstiga.tion into the geologyof the Chan¬ 
nel which Mr. Prcstwich (the newly elected Oxford 
Professor of Geology) presented to the Institution of 
Civil Engineers last December, and which, with the sub¬ 
sequent discussion and maps, has just been published in 
a separate form. This study of the strata which underlie 
the Channel, and which seems to us an almost perfect 
example of close and careful reasoning on physical facts, 
is now brought forward to enlighten the projectors of a 
tunnel between England and France as to the nature of 
tlie material with which they will have to work; but Mr. 
Prcstwich distinctly states that the various formations 
arc considered “irrespective of their relative merits in 
any other than a geological point of view." 

M r. Prestwich’s plan is to discuss carefully all the strata 
which underlie the Channel, from the London clay down 
to the Pala'ozoic series, exhibiting distinctly their litho¬ 
logical characters, dimensions, range, and probable depth, 
and from these data deducing his conclusions as to the 
suitability of each formation for being pierced by a tunnel. 
The investigations of himself and others on which Mr. 
Prestwich's paper is founded were mostly undert;iken from 
no practical point of view, and before a Channel tunnel 
was thought of. Mr. Prestwich, many will be glad to 
think—grateful, wc hope, at the same time for this very 
practicjii result of pure scientific research—concludes 
that from a geological point of view it is quite practicable 
to construct a tunnel imdcrneaih the Channel, although 
to do so Avith safety it will be necessary to go very deep 
down. But an excellent idea of the results of the investi¬ 
gation will be obtained from the following clear summary 
with which Mr. Prestwich's paper concludes 

“ In the London clay there exists a perfectly impermeable 
bed of sufficient thiekness, hut nowhere between the two 
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cdunttiesy except probably at points .where the distance 
presents apparently insuperable difficulties. The lower 
chalk or chalk marl atTords a comparatively impermeable 
deposit, also of sufficient dimensions : but from its having 
a calcareous base, and from the possibility of fissures, 
with the absence of a protecting overlie, it has great un¬ 
certainty. In the gault there is another impermeable 
stratum, but of dimensions too small. The lower green¬ 
sand contains no beds sufficiently continuous and imper¬ 
meable. The Weald clay ranges about half-way across 
the channel; and if a belt of it should possibly pass 
round at the north end of the Varnc and range to Wissant, 
it might prove to be worth further inquiries. In the 
Kimmeridge clay there is again a deposit of sufficient 
dimensions, bui with a subordinate band which may be 
sufficiently permeable to present difficulties, whilst, though 
it comes to the surface on the French coast, its depth on 
the English coast must be very considerable. There is, 
however, just a chance that the Kimmeridge clay may in 
mid-channel be overlapped unconformably, and at a slight 
angle, by the Weald clay, and in that case they might 
for all purposes be considered as continuous strata. The 
Oxford clay presents similar difficulties, in addition to its 
greater depth and inaccessibility. In the secondary strata 
the irregular lie of the strata, and the presence of faults, 
are contingencies important to be considered. 

On the other hand, the great mass of the f^ala^ozoic 
rocks so protected by impermeable overlying strata, is of 
such great dimensions, and so compact, and holds its 
range so independently of the more irregular range of the 
secondary strata, that it offers the conditions most favour¬ 
able for the secure construction of a submarine tunnel; 
and that such strata can be worked in safety and for con¬ 
siderable distances under great bodies of water, has been 
proved at Whitehaven and Mons. Hut, on the other 
hand, the depths of these old rocks below the surface is 
very great, - and they are much more dense and harder 
than the overlying formations. 

“ There is another important problem in connection with 
the PaliBOzoic rocks which such an undertaking might 
help to solve. The great question of the range of the coal 
measures under the south of England has lately come 
prominently into notice ; and it was, in fact, in inquiries 
connected with that question that the foregoing considera¬ 
tions presented themselves to the author. The rich coal 
basin of Mons and the north of France has been traced 
to within thirty miles of Calais, where it thins out; but, 
like the coal basins of Liege, Aix, and Westphalia, which 
form separate sections of the same great trough, to the 
eastward, so there is reason to suppose that other sec¬ 
tions of the trough set in on the westward, forming other 
coal basins, which possibly range to the west of England 
(Somersetshire), passing under the north-eastern part of 
Kent and the Thames. Any such work, therefore, as a 
submarine tunnel in these Palaeozoic rocks could not fail 
to throw much light on the subject; while, in case it were 
to hit upon the line of strike of the coal measures, and 
could be carried on along that line, the work might prove 
otherwise remunerative, and tend to solve the great 
problem which interests so largely both geologists and 
the gener^ public. 

‘‘ Such, briefly, are the conditions which bear on the 
construction of a submarine tunnel between France and 
Eugland. The author is satisfied that, considered on 
geological grounds alone, it is in one case perfectly prac¬ 
ticable, and in one or two others it is possibly so; but 
there are other considerations besides those of a geologi¬ 
cal nature, and whether or not they admit of so favour¬ 
able a solution is questionable* In any case the author 
would suggest that, the one favouraWc solution admitted, 
it may be desirable, in a question involving so many and 
such great interests, not to accept an adverse verdict wi^- 
out giving all those other considerations the attention and 
deliberation which the importance of the subject deserves. 


Under any circumstances, the difficulties are formid¬ 
able. Whether or not they are insuperable are Questions 
which may safely be left to Civil Engineers. Tne many 
and great obstacles overcome by engineering science in 
late years lead the author to expect that, should the occa¬ 
sion arise, and the attempt be considered worth the cost, 
the ability to carry it out would not be wanting. Various 
preliminary trials are, however, indispensable, in order to 
clear up some of the geological questions before a balance 
of the comparative advantages presented by the different 
formations could be satisfactorily settled, and before the 
grounds for action could be accepted.” 

From this it will be seen that the possibility of a 
Channel Tunnel remains now only with the engineers to 
decide. Geology has told them all the natural conditions 
under which they will have to work, so far as these can 
be known without actually tunnelling; and since so 
cautious a reasoner as Mr. Prestwich thinks it possible to 
carry out the scheme from a geological point of view, we 
should think that if it could be proved that the under¬ 
taking would pay, our engineers would be eager to show 
that the resources of their art are quite equal to its suc¬ 
cessful accomplishment. 


OWENS COLLEGE ‘‘ESSAYS AND 
ADDEESSES ’’ 

Essays and Addresses, By Professors and Lecturers of 
the Owens College, Manchester. (London: Macmillan 
and Co., 1874.) 

''T'PIIS book is due to the natural desire of the teaching 
J- staff of the Owens College to have some memorial 
of an event of the first importance in their own history, 
and to give expression to the hopes that animate the 
institution. The Owens College was founded by a single 
legacy a quarter of a century ago—for the creatiwn of a 
college in which Lancashire lads might study at home the 
“ branches of learning commonly taught in the English 
Universities.” It first became known in connection with 
its first Principal, Scott, a writer who has left nothing 
which explains the high rank he held among his contem¬ 
poraries and especially the influence he unquestionably 
exercised over every young man with whom he was 
brought into contact. Under him, however, the College 
did not flourish—-the number of the day students sank at 
one time as low as 25—and it vras only after the appoint¬ 
ment of the i>resent Principal, Dr. Greenwood, that it 
began to take root in Manchester. It has now about 350 
day students—not including the medical students, who 
have been added only this session—and nearly 800 
evening students. Curiously enough, what happened in 
Glasgow to the disappointment of many of the well- 
wishers of the University, happened also in Manchester. 
When the new buildings, with all their increased conveni¬ 
ence for study, were opened, it seemed natural to antici¬ 
pate a great increase of students. Nothing of the kind 
took place. Students seem to come and go to college 
because they want to be taught, not because they are to 
have beautiful buildings to be taught in. The effect will 
certainly be considerable, alike on teachers and on taught, 
of the more commodious buildings recently erected in 
Glasgow and in Manchester, and it will be felt more and 
more as time goes on. The fact that it is not felt at first 
shows, however, that the wants that are satisfied by univer 
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sity teaching lie so deep down that an external event like 
the inauguration of new buildings scarcely influences 
them. 

The success which the Owens College has thus attained 
in a quarter of a century is due to much hard work—to 
careful and deliberate adaptation not merely to the wants 
of the time, but to the claims of real culture—and above 
all of course to the fact, which that success proves, that 
in Lancashire, or •that portion of it of which Manchester 
is the capital, there is a real demand that the higher edu¬ 
cation may be brought home even to the doors. This 
book serves as a record of much of the work done—and 
an expression of the ideas of the teachers whose spirit has 
made and still makes the Owens College. No one who 
glances at the titles of the fourteen essays and addresses 
of which it consists can fail to be struck with the variety 
of the teaching. It accomplishes the task laid upon it by 
its founder, by teaching nearly everything commonly 
taught in the English llnivcrsities. Wc find two Pro¬ 
fessors of Classics, one of Oriental Languages and one of 
Modern Languages, two of Natural Philosophy, a Pro¬ 
fessor of Natural History, and a teacher of Geology, a 
Professor of Chemistry, a Professor of Engineering, a 
Professor of Jurisprudence and Law, a Professor of 
Physiology, and two gentlemen who seem to be three or 
four Professors rolled into one, the accomplished incum¬ 
bents of the chairs of “English and History,” and of 
“ Logic, and Mental and Moral Philosophy, and Poli¬ 
tical Economy.” llesides these, there are at least 
half a dozen more, the Professors of Mathematics, the 
Professors of three or four Medical subjects, the additional 
lecturers on Law, on Organic Chemistry, and so on, who 
put in no appearance in the volume. The College is in 
fact equipped with a staff of teachers which bears favour¬ 
able comparison with that which is usually found in older 
Universities. The Medical department has been added 
only this session ; the Law and Jurisprudence department 
has recently made a considerable step i)i advance. 
Except that several of its members arc evidently over¬ 
burdened with subjects too large for any single man, the 
staff of the College is reasonably complete, and most 
things can be learned in it which arc taught elsewhere. 

We turn with interest to the volume before us to dis¬ 
cover, in the choice of their subjects and in the manner of 
treating them,the aims and tendencies of the professors and 
lecturers. What is most noticeable, and it cannot fail to strike 
even the casual reader, is the caution, the moderation, we 
had almost said the conservatism which is characteristic of 
most of them. People are still tempted to associate the name of 
Manchester with everything that is “advanced,” and wclook 
in such a book as this for a daring championshipof educa¬ 
tional and scientific novelties. From the first words of the 
President's opening address to the last words of the essay 
which closes it, the tone of responsible thoughtful¬ 
ness, of the wish to be just and true more than to be 
vigorous or startling, is never to be mistaken. The Duke 
of Devonshire the President, and Dr. Greenwood the 
Principal, unite in urging that the older class studies— 
those connected with literature—should not be pushed 
aside and comparatively disregarded, and that the newer 
studies should be taken up in their full depth and breadth, 
not in a fragmentary or superficial manner or with any 
supposed reference to their immediate application. These 


cautions are supplemented, indeed, but they are not con^ 
tradicted, by Prof. Roscoc and Balfour Stewan, who urge, 
the one that original research is a powerful means of edu¬ 
cation, and that original research should be organised, as 
it has already been to some extent, especially in his own 
department; the other that we should set about great 
national studies, establishing a watch, for instance, on the 
sun, “a creator of disturbances on the greatest possible 
scale, who is ever ready to afford us information about him¬ 
self at the smallest possilfle cost.” Mr. Reynolds follows 
them with a demand for a national commission to experi¬ 
ment on heat engines, and the conditions under which 
they could be practically worked, economically, or effi¬ 
ciently, or both, to higher pressures than we now attempt 
to use, so as to get more work out of our coal and our 
machinery, and perhaps some day to enable a Jighl- 
weigbt jockey to fly at the rate of 200 miles an hour. 
After these speculations and demands, which arc certainly 
significant of the modern age, follows Prof. W, C. 
Williamson's cautious and copious discussion of the 
theories of natural selection and evolution, as tested by 
primeval vegetation. Wc call it a conservative paper be¬ 
cause the conclusion of the writer is that among the in¬ 
numerable facts known and co-ordinated about the prime¬ 
val vegetation, there is little sign that the laws of natu)*al 
selection and evolution have ojicrated to a large extent in 
transforming the vegetable species of the pre-carboni- 
ferous strata to those with which we arc now familiar. 
But Prof. Williamson is absolutely frank in his admission 
of the new laws, and singularly candid in accepting any ex¬ 
planations which they seem to olfer. He admits “ that by 
the help of natural selection man has brought into existence 
many new varieties of pre-existing plants and animals, most, 
if not all of which, were his protecting hand withdrawn, 
would soon revert to their primal forms. Wc have no evi¬ 
dence that unaided nalurc has produced a single new//^’ 
during the Historic period. We can only conclude that the 
wonderful outburst of genetic activity which characterised 
the Tertiary age was duo to some unknown factor, which 
then operated with an energy to which the earth was a 
stranger, both previously and subscciucntly.” It is in a 
bolder spirit that Prof. Bryce speaks of the new Judi¬ 
cature Act, a measure which throws us back in principles 
and in practice many centuries, and which is, in his 
view, “ a reform in hlnglish law greater in some points of 
view than wc have had since English law itself began to 
exist.” The note of conservative caution returns on onr 
ears in the two last essays on the Relation of the Rail¬ 
ways to the State, by Prof. Jevons, and on the Peace of 
Europe, by Prof. Ward. The conclusion of the former 
is emphatic, and altogether hostile to the movement patty 
who advocate the State purchase of our railway system. 
There are few questions deserving to be more seriously 
studied by politicians or likely to need more serious study, 
for in the changes and chances which afloct our governments, 
some new men may some day drift with us into schemes 
which would be in themselves imprudent, and which would 
be foolish except by way of preface to a more comprehensive 
measure. Wc could not take the railways over, Prof. 
Jevons thinks, for less than a thousand million sterling, 
which is about double their commercial value. The at¬ 
tempt might be all but ruinous to the nation, and the 
results would be altogether disappointing. But among 
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the middle and upper classes, who own the railways, 
there is certain to be a considerable feeling in favour 
of a scheme which would be fruitful of so much pecu¬ 
niary benefit to themselves, [and it is well to have 
it discussed beforehand as thoroughly and as thought¬ 
fully as it is discussed here. It is in useful con¬ 
servatisms such as these that Universities often do 
their greatest services. They are mints at which the 
coinage that is passing current in the commoner ex¬ 
changes of the world may be thoroughly tested. 
Prof. Jevons offers statesmen and politicians an admir¬ 
able discussion, luminous with the most practical good 
sense. Like his colleagues, Prof. Ward is conservative 
in the sympathies of his essay. We have been engaged 
for many years in breaking down the venerable theory of 
the Balance of Power in F.urope, and we have been 
attempting to build up in its stead a sort of Temple of 
Doclrinairism—sacred to a goddess of international arbi¬ 
tration, who is to be capxble of the cure of all international 
ailments. Prof. Ward applies the touchstone of his com¬ 
prehensive historical knowledge to both. He is utterly 
hostile to the .doctrine of Spinoza that, as the natural 
state of man is a state of war, no nation is bound to 
observe a treaty longer than the interest or danger that 
caused it continues. But the old treaty basis of the peace 
of Europe having broken down, “the remedy for the danger 
accruing with new force to the peace of Europe is to 
be sought, not in an abandonment of the principle of 
joint action, but in an enlargement and elevation of it, 
and in the progress of that enlightenment which, instead 
of enfeebling, strengthens the common action of men and 
of states. For it is with nations as with individuals. The 
cultivated, and by culture enlightened, mind is and must 
be on the side of progress and peace against that of dark¬ 
ness and conflict. The obscure men, like the unformed 
nationalities, arc at once materials and causes of that 
which disturbs, unsettles, and retards personal and 
national and international life. Where the education, 
and more especially the liigher education, of a country 
is fostered, there lie the best promises of progress and 
of peace.” 

We do not attempt any detailed criticisms of the several 
essays. The subjects chosen by fourteen professors on 
which to address the world are likely to be reasonably 
well chosen, and the addresses delivered on them are 
pretty sure to reward the attention of the reader. They 
strike us as very well chosen ; they sufficiently represent 
the real variety of teaching and of manner of teaching in 
the institution ; they contain complete and occasionally bril¬ 
liant discussions of subjects of very considerable general 
interest. They are the expressions of the inner spirit of a 
scat of learning in which science holds a higlier place 
than she has usually done, but in which there is tlie 
most emphatic and continual protest against the 
degradation or neglect either of literature or of 
science. They show a body of teachers full of 
modern life, and at the same lime singularly moderate, 
truthful, and reverent. ^ Several of the essays arc histori¬ 
cal studies, and in these cases the reputation of the writer ! 
is a sufficient guarantee of completeness. In thefr collected 
form the *■ Essays and Addresses” warrant high hopes 
of the future of the Owens College. In a sense—^perhaps 1 
a somewhat too literal sense—it is what it was once 


called in a journalistic epigram, the University of the 
Busy. With its present staff it will certainly continue the 
tradition which connects the older Universities with the 
highest learning of the time. W. J. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Sir John Herschel's Letters 

I r is known to many through the numerous applications I 
have made, that a collection of the letters of Sir John lierschel 
is in progress, h'or the many and valuable contributions, 
as well as for the kind and sympathetic expressions which l%ave 
been favoured with, I cannot be too ready to express once more 
my sincere acknowledgment; and when T recall these to mind 
1 liesitatc to take any less private step to further the end in view, 
or, by venturing on a public appeal, to forego the advantage of 
more direct communication. Several considerations however— 
which not even your courtesy in allowing this letter to appear in 
the columns of Na i urk would justify me in dwelling upon— 
forbid me to depend solely on the activity of a single importu¬ 
nate pen. The correspondence in question covers more than 
half a century. Many of the corrcsiiondents were of a former 
generation, and their present representatives are known to but 
few. I may instance the names of Davy, Young, Wollaston, 
—not to mention many continental savans—in illustration of 
this. Many other?, less eminent, but not the less recipients of 
letters which the student of scientific history will prize as con« 
taining the germs of much of the force whose impetus we now 
feel, were hardly known by name beyond their own immediate 
circles. Many more, as I would fain believe, who either them¬ 
selves corres])onded with my father, or knew him in his letters 
to their relations, arc even now in possession of such letters, and 
may not be unwilling to let them be seen. Lastly, 1 hear too 
much of autograph collectors not to feel a keen desire to make 
their instant acquaintance. Have they not devoted themselves 
to preserving individual letters, no matter how trifling, from the 
fate which has—alas too oflc i—overtaken others, no matter how 
numerous, or how valuable ! 

In my applications hitherto 1 have been constrained to repress 
the expectation of immediate publication. 1 am not at liheriy 
to depart from that now. But that ihe materials which ] may 
now be permitted to store up 7odl eventually help to fojm the 
foundation of such a monument as may be fitting- ihi^ requircs^^ 
no student of history to tell us. I’hat it may be amply provided 
for now, before it is too late, is my chief anxiety. For rny time 
is limited, and 1 have drawn too many blanks not to feel that 
every year increases their number, let who will take my place. 

I apologise for so long a story, and will only add in the most 
general terms that I appeal to all who possess, or know of the 
existence of, autograph letters oT Sir John Herschel—no matter 
how insignificant they may seem, for collation wilh others can 
alone supply a true test—but of course wilh clue regard to per¬ 
sonal consideration—to communicate with me at once. It is 
hardly necessary to .say that all autograph letters will be returned, 
and that any restrictions will be attended to. 

21, Sumner Flace, Brompton, S.W. J, IIicrschicl 

Coggia’s Comet 

VouR readers may he interested to learn that the light of the 
cornet IS by no means strongly polarised. On the 2 ik 1 and,4th 
i^iS'ant I examined it wiih a double-image prism, but could not 
wilh ccitainty delect any difference between the briglitness of 
the two images. I also examined it wilh a jdate of right- and 
left-handed quartz in the principal focus of the 4-inch telc- 
scofc and a Nicors pri&m packed among the lenses of the eye- 
piccj, but could not detect any traces of colour. With a Savant 
placed between the eyepiece and the eye no bands wcic detect¬ 
able, But on the 6th, about midnight, when the comet was 
shining very brightly, 1 could perceive a difference in the bright¬ 
ness of the twj images with the double-image prism, indicating 
polarisition in the plane passing through me .surds estiinatea 
place. But 1 was stili unable to detect any traces of polarisation 
either with a Savant or Biquartz, or wilh a plate cut from a natural 
crystal of right- and left-handed quartz giving a band across the 
field in which the two crystals overlap ; a form of polariscope 
whieh has been found on other occasions very delicate for faint 
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If the tail of the comet consisted oi|a fine dust not in a state 
of incindesccnce reflecting or dispersing the sun's rays, we 
should expect its light to be completely polarised. We seem, 
therefore, driven to assume, cither, i, that the tail consists of fine 
incandescent particles; or, 2, of particles whose diameter Is not 
small compared with the wave-length ; or, 3, of incandescent 
gas; or, 4, possibly of all three of these states combined. 

A. COWPER RA-NYARI) 


Photographic Irradiation 

In a letter to Natcjre, vol ix. p. 183, T gave a short descrip¬ 
tion of some experiments on photographic irradiation. The 
conclusion to which these experiments pointed wal^hat there is 
a kind of photographic irradiation, caused cither byrhe bright 
light producing an intense state of chemical activity, which has 
the power of extending itself in every direction; or what seems 
more probable, the parts of the collodion on which the bright 
light is falling become luminous and reflect light to the surround¬ 
ing parts of the sensitive film, and thus extend the chemical 
change on each side of the true optical boundary line. As the 
subject is at present under discussion, I send you the results of the 
following experiments, which seem to support the above con¬ 
clusion, In a darkened room a vertical opening 18 in. by 
5 in. was made in the shutter; over the opening was fixed 
a ])iece of paper thick enough to stop mjst of the light, 
and only allow as much to pass as would give a decided 
but not deep photographic impression. Three long, narrow, 
parallel openings were cut in the paper, one apening was left 
clear to the sky, the next was covered with one thickness of 
tissue paper, and the third with two thicknesses of tissue paper. 
There was thus produced three parallel bars of different bright¬ 
ness oil a uniform and darker ground. Sensitive wet plates were 
prepared in the usual way 011 glas> and opaque black plates; 
across the front of the plates, an 1 almost in contact with the col¬ 
lodion, was fixed a horizontal bar of thin blackened metal in 
such a position that it would cross the image of the luminous 
bars in the camera. The photographs, after exposure, were 
developed in the usual way, and it was foun 1 that the shadow 
cast by the horizontal opaque bar was not bounded by straight 
line?, but the ends of all the bright bars projected into the 
shaiow, and the brighter the bar the fartlier it projected. 1 had 
no means of meisuriiig accurately the bar and its shadow, but 
there seems but little doubt that the bright bars extended under¬ 
neath the opaque bar, whilst the edge of the darker ground at 
the side of the bright bars gave the correct line of the shadow. 
Now this extension of the bright bars could not have been caused 
by the reflection from the back of the plate, as J,liis result was 
always got whether glass or opaque black plates were used. Nor 
could it have been caused by the oblique pencils referred to by 
I/ord Lindsay and Mr. A. C. Kinyard, because, the opaque bar 
being close to the collodion, these pencils could not get under¬ 
neath. The natural conclusion seems to be, that this extension 
of the bright bars must hive been caused by some molecular 
reflection taking place in the collodion. This form of irradiation 
can easily be distinguished from the irradiation produced by 
reflection from the back of the plate, as the latter is simply a sort 
of haze surrounding the bright object, extending some distance 
from it, and gradually fading away, whilst the former extends 
a very short distance and has a wclbmarked outline, though not so 
sharp as those parts of the image where there is nt> irradiation. 
The irradiation produced by reflection from the back of the 
plate, and some forms of irradiation due to the imperfections of 
the lens, though fatal to ardst'e photography, yet do not inter¬ 
fere much with its scientific value, as they do not affect the accu¬ 
racy of outline, though they do affect the clearnesss of the 
photograph. Molecular irradiation, on the other hand, whilst it 
scarcely affects artistic photography, is fatal to scientific accuracy. 
The manner of preventing this latter form of irradiation has 
been already pointed out, namely, by reducing the intensity of 
the light falling on the sensitive surface to only that necessary to 
produce a distinct impression. In artistic photography this is 
almost never possible on account of the different amount of light 
on the different parts of the subject, while for scientific purposes 
this may almost always be done. The imperfections of the image 
due to the lens seem to be as various as the forms of lenses ; one 
lens used in the experiments gave a curious double hazy-image of 
the bright object. When the image is near the centre of the 

field” the double image fits over the true image, producing an 
effect somewhat similar to, and was at first mistaken for the effect 
of reflection from the back of the plate. At first this doable 
image was somewhat puzzling^ as it always made its appearance 


even when opaque plates were used. The two images were, 
however, afterwards separated by bringing the true image near 
the outside of the ** field,” when the true image ani its double 
were photographed alongside of each other. 

The following simple experiment illluatratcs this malecalar 
form of irradiation, and shows how much the definition of the 
image depends on the nature of the surface winch reeolyrei iL. 
Take a camera obscura and throw the image on some traii?- 
lucent substance such as opal glass; paint a small part of the 
glass with some opaque white substance; bring into the “ field” 
some brilliantly illuminated subject, such as branches of trees 
against the sky; examine the image from the lens side of the 
glass, when it will be found that the image over the opal glass is 
hazy ani indistinct, whilst the part of the imige on the paint 
shines out brilliant and sharp. John Attken 

Darroch, P'alkirk, N.B. June 16 ^ 


Lakes with two Outfalls—A Caution 

Llyn Crekjenen (the larger of the two lakes of that name), 
situated about five mile’s S.W. by W. of Dolgelly, 
two natural outlets—one at the east, the other at the west end of 
the lake ; both streams ultimately fall into the estuary of the 
Mawddach. The two outlets are on nearly the same level, the 
one at the east end being perhaps a trifle higher than that at the 
west end. The whole of the waste water at present passes 
through the western outlet in consequence of an artificial dam of 
turf having been made across the eastern channel. There are no 
indications on the ground which would lead anyone to suspect 
that either of the outlets had been artificially formed ; the gene¬ 
ral contour of the surrounding country would rather fa/our the 
contrary view. 

I wa^*, however, informed last week by a man who had lived 
eighteen years in the district he had be^n told that orighiall/ 
the only outlet was that at the west end of the Llyn, ani that 
the other outlet had been made many years ago for the purpose 
of getting a better supply of water to some milL which then 
existed, but which do not now exist, on the stream to the ea^it 
of the lake. If this story prove to be correct it shows how im¬ 
portant it is to make full inquiries before stating positively that 
any lake has two natural outfalls. 

P’roin the ordnance map one would imagine that two streams 
issued from Llyn Arenig (five miles VV.N. VV. of Jiala), but the 
one shown as starting from the extreme north end of the lake 
has no existence in fact. Geukge R. jRim 

Chester, June 3 


FKIWINAND STOLICZKA, PH.V. 

BRIEP' telegram from India, which arrived just .in 
time for notice in last week’s Nature (vol. x. p. 
172), announced the death on the 19th ult., at Shayok, 
between the Karakorum Pass and Lcli in Ladak, of Fer¬ 
dinand Stoliezka, Palaeontologist to the Geological Survey 
of India, who was returning trom Kashgar and Yarkuncl 
with the other members of Mr, Forsyth's mission. 

Thus has passed away, at the early age of thirty-six, a 
naturalist who, if his life had been spared, would certainly 
have attained a very high position amongst the leaders 
of science. Few men have accomplished an equal amount 
of work in the same brief space ot time. A glance at the 
Journal and Piozeedings ot the Bengal Asiatic Society, 
and the publications ot the Geological Survey of India, 
especially the ** l^alasoritologia Indica, ’ will show the won¬ 
derful variety of subjects treated by Dr. Stoliezka. In 
the course of the last ten years, besides geological 
memoirs on parts of the Western Himalayas and Thibet, 
he has published numerous papers on Indian mammals,^ 
birds, reptiles, amphibia, mollusca, bryozoa, arachnida, 
coleoptera, and actinozoa ; and these papers are no lists 
of names or mere descriptions of new species, but they 
abound with accounts of the life history of the different 
animals, details of their anatomy, and remarks on classi¬ 
fication, and show that their author was as good an ob¬ 
server in the field as he was patient and accurate in the 
cabinet. His greatest work is undoubtedly his account 
of the fossil fauna discovered in the Cretaceous rocks of 
Southern India, in which he proposed the most complete 
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general classification of Gasteropoda and Pelecypoda 
(Lamellibranchkta), including both fossil and recent 
f&rms, which has hitherto been attempted. This classifi¬ 
cation was largely supplemented by original anatomical 
research, and it has been adopted in one, at least— we be¬ 
lieve in two—of the principal museums in Germany. 

Dr. Stoliezka wasboim in Moravia in May 1838. After 
completing his university course he joined, whilst quite 
oung, the Imperial Geological Institute of Austria, w’herc 
e soon distinguislicd himself by his palivoniological 
work, and became especially known for researches 
amongst the llryozoa, fossil and recenl. The collection of 
specimens belonging to that class obtained by the Ts'ovara 
expedition was intrusted to him for description. Amongst 
his principal early contributions to palcuontology were 
papers on the fossil fauna of the Ilicrlatz and Gosau beds. 

In 1862 he joined the Geological Sun ey of India, and 
at once commenced the study of the magrdficcnt scries of 
Cretaceous fossils obtained by Messrs. H. F. Jiianford, 
C. Oldham, and the other officers of the Survey engaged 
in the Madras Presidency, 'fhe descriptions of thcic 
fossils have only recently been completed, and extend 
altogether to about 1,500 quarto pages illustrated by 178 
plates. There can be no doubt of the rank of this work ; 
it is one of the most complete monographs ever publisheil 
of any fossil fauna whatever. The numerous duties con¬ 
nected with the post of Pakeootologist to the .S irvcy 
occupied so much of Dr. Stoliczka*s time that he was only 
able to devote a few months in three different years 
to field-work. To this ficld-woik we owe valuable 
reports on the western Himalci}as, Thibel, and Kachh, 
the last not yet published. In the year itSfiS he accepted 
the honorary secretaryship of iIjc Asiatic Society, and 
during the five years he lield the post he raised llie natural 
history portion of the Socicty^b journal to a position it had 
never approached before, this improvement being due 
no less to his own contributions llian to the aid he was 
alwajs ready to afford to all engaged in zoological 
inquiry. 

When, last year, a niission was despatched by the* 
Indian Government to Yarknnd and Kashgar, Dr. Sto¬ 
liezka was selected to accompany it as naturalist and 
geologist. It would have been impossible to have found 
anyone more competent for the post, but many of his 
friends knew the ri:*k he ran, and lie was uell aware of it 
himself, for his healtli had been seriously affected by ex¬ 
posure in former years in the higher regions of the Hima¬ 
layas, and he needed rest and a change to Kuropc. His 
lile has been a sacrifice to the study to which he had 
devoted it. He w^as seriously ill at one time when cross¬ 
ing the high passes on his way to Yaikiind,but recovered, 
and his letters from Kashgar gave glowing accounts of his 
discoveries, and now when retuining loaded with the 
spoils and notes of nearly a year's research in one of the 
least-known parts of Central Asia he has fallen, just as 
his friends were in hopes of welcoming him back amongst 
them. This is not the place to speak of his many amiable 
qualities, but few men were more widely known in India 
or more universally beloved and esteemed, and the gap 
he has left in the little band of Indian naturalists and 
geologists, as well as amongst the far wider circle of his 
private friends, will be long unfdled. W. T, B. 


OBSERVATORIES IN THE UNITED STATES 

NE of the most salient points in the scientific pro¬ 
gress of America is undoubtedly the marvellous 
multiplication of first-class observatories during recent 
years. The genius of her people, the skill of her artists, 
and the wise liberality of states and individuals have com¬ 
bined to bring about a state of things which those in¬ 
terested in Astronomy in any country on this side of the 
Atlantic may regard with the intensest envy. Undoubtedly 
our own observatories are already distanced in everything 


except factivity. In number, instrumental equipment, 
breadth of dcsif^n, the American institutions are unsur¬ 
passed ; and although the Americans themselves say they 
want men with such world-wide names/ as Peirce, Win- 
lock, Newcomb, Young, Peters, and many others that we 
might mention, who know no resting on old laurels, it is 
difficult for an Englishman to acknowledge that the idea 
is well founded. 

A very interesting and well-illustrated article on 
United .States ( 3 bscrvatories appears in a recent number 
of ITarpcVs Monthly, Some of the illustrations, which 
Avc are enabled to give by the courtesy of the Editor, 
give a good idea of the scientific wealth to which we 
lefer, and of the progress that has been made, for while 
little more than thirty years ago it could not be said 
that there was one astronomical obseivatory in the 
United States, to-day it is safe to place the number of 
all classes, public and private, beyond fifty. 

Cinciuuiitt Observatory .—One of the most strenuous 
adv’ocates for the eslablishineiit of public observa¬ 
tories ill the United States was John bbiincy Adams, 
who had made astronomy a frvoiirite pursuit. He 
had very just conceptions of what ought to be the cha¬ 
racter and aims of a tiuc observatory. It must steadily 
labour forJt must be fully equipped for this, 
and be provided with a personnel who could give their 
whole energies to that series of observations, running 
through many years, which alone can secure valuable 
additions to astronomical knowledge and insure its bene¬ 
fits to men. For the e ;tablishnienl of such an institution 
he had made his well-known ajipeal to (,'ongres.s in 1825. 
He was ridiculed ; but he remained as strenuous an advo¬ 
cate as ever for the establishment of observatories of the 
first class both at Washington and at Cambridge. In the 
very year before this address at Cincinnati he liad urged, 
in his place in Congress, llie perpetual apjiroprialion of 
the whole interest of the then unappropriated Smith¬ 
sonian fund for an observatory for the people. 

“ The express object of observatories,'’ said he, “is the 
increase of knowledge by new discover}'. It is to tlio 
successive discoveries of persevering astronomic,d obser¬ 
vations through a ])erio(i of fifty centuries that we are 
indebted for a permanent standard of time and for the 
measurement- of space.’' 

The >e ir 1843 was, however, an (ra in the history of 
United States observatories, and Ciminnati was their 
birthplace. Her institution and those of Cambridge 
and Washington sprang up, and the enthusiasm of the 
era started others, whose equipment Jms been secured 
largely by their succc.s.s. 

As early n.s 1805, Cincinnati may be said to have had a 
practical working obscivatoiy. In that year the first 
Surveyor-General of the United States, Colonel Jared 
Man.sfield, received, after a delay of at least three years in 
their con.stniction and transportation from London, astro¬ 
nomical instruments ordered by Albert Gallatin, Secretary 
of the Treasury, and paid for by President Jefferson out 
of his own contim^ent fund, “ since no appropriation for 
them had been made by law." The instruments, which 
were said to have been excellent of their kind, were a 
3-foot reflecting telescope, a 30-inch portable transit in¬ 
strument, and an astronomical pendulum clock. Years 
afterward, they w^erc placed in the philosophical depart¬ 
ment of the Military Academy at West Point. In the 
house of the Surveyor-General, at Cincinnati, they were 
used in making numerous ami interesting astronomical 
observations. The orbit of the comet of 1807 was calcu¬ 
lated, eclipses of different kinds were observed, the longi¬ 
tude of the observatory determined, and other observations 
of importance made from 1807 to 1813, all of them out¬ 
side of the usual duties of the mere surveyor. 

Our next date is at the end of the lapse of forty years* 
We are brought then to the marked era in astronomical 
interest already referred to, and to the labours of those 
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who awakened that interest, especially of Ormsby 
M‘Knight Mitchell. 

Mitchell was a native of Kentucky. He graduated 
with honour at West Point, in 1829. Resigning from the 
army, and practising law in Cincinnati, he was made pro¬ 
fessor in the City College, He was an enthusiast in 
astronomy. He gave a series of lectures to the citizens 
in 1842, which created their Astronomical Society. 

As the astronomer of the Society engaged for a ten- 
years* work, Prof. Mitchell sailed for Europe to purchase 
a telescope superior to any then in America. In the 
optical institute of Merz and Miihler, successors of the 
great Fraunhofer, at Munich, he found an object-glass 
of 12-inch aperture, which, after Lament’s test in his own 
tube, was pronounced superior to that of the Munich 
telescope. It was mounted, purchased for about 9,400 
dols., and arrived in Cincinnati in 1845. 

The Astronomical Society of that town meanwhile had 
secured from their fellow-citizen, N. Longworth, the gift of 
four acres of ground on one of the beautiful and com¬ 
manding hills on the cast of the city, and a fund of 11,000 
dols. in shares of 25 dols. each. 

Prof. Mitchell, on his return, devoted his whole energies 
to the erection of an observatory. Its corner-stone was 
laid November 10, 1843, on the site given by Longworth 
on Mount Adams. ’ 

The observatory presented a front of eighty feet, orna¬ 
mented with a Grecian Doric portico, and a depth of 
thirty, showing a basement and two storeys, with a central 
dome, covering an equatorial room twenty-five feet sciuare, 
the roof being capable of entire removal when observa¬ 
tions were to be made. The object-glass of the telescope 
had, as we have said, an aperture of twelve inches; its 
focal lengtl) was seventeen feet. 

I'hc equatorial room received the Munich instruments 
in March 1845. Prof. Mitchell began his labours with 
the enthusiasm of hope. Other necessary instruments 
were received: a 5-foot Troughton transit, lent by the 
Coast Survey, an astronomical clock, presented by Mr. 
M*Grew, of Cincinnati, and a chronometer lent by Messrs. 
Blunt, of New York, At the request of Prof. Bache, the 
telegraph company connected the observatory with their 
stations for the determination of longitude, Cincinnati 
being then a central point in such work. The Astronomer 
Royal, under whose instruction Mitchell had passed three 
months in 1842, urged, in an encouraging letter, that ‘^the 
first application of his meridional instruments should be 
for the exact determination of his geographical latitude 
and longitude, and that his observing energies should be 
given to the large equatorial.” With this advice, he 
directed his attention largely to the remeasurement of 
Struve’s double stars south of the equator. 

Airy and Lament had invited him to make minute ob¬ 
servations of the satellites of Saturn, since in the latitude 
of Cincinnati the planet is observed at a more favourable 
altitude than at Pulkova, twenty degrees farther north. 
To these, and chiefly “ to the physical association of the 
double, triple, and multiple suns,” he gave his close atten¬ 
tion. He made interesting discoveries in the course of 
this review. Stars which Struve had marked as oblong, 
were divided and measured; others marked double were 
found to be triple.” He proposed a new method for 
observing, and new machinery for recording north polar 
distances or declinations. Prof. Peirce reported favourably 
on this method at the meeting of the American Associa¬ 
tion in 1851, and Prof. Bache, as Superintendent of the 
Coast Survey, indorsed their approval in his report for 
that year, presenting also a full account of work done by 
the new method, in observations made by the enthusiastic 
astronomer and his patient wife, who assisted him through 
all. It was claimed that the results rivalled the best work 
done at Pulkova. Mitchell was the first “ to prepare a 
circuit interrupter with an eight-day clock, and to use it 
to graduate the running fillet of paper; ” and to invent 




and use the revolving-disk chronograph, for recording the 
dates of star signals. Profs. Bache and Walker had de¬ 
clined to Adopt the first of these improvements in astro¬ 
nomical appliances, through an apprehension of injury to 
the astronomical clack, MitchelFs work proved the 
apprehension to be groundless. His revolving disk is an 
invaluable invention. To the perfection of such methods 
and instruments, together with the routine work of obser¬ 
vation, he gave all the ehef-gies not of necessity employed 
in outside labours devolving on him for his support. 
Unhappily these, at an early date, became almost absorb¬ 
ing. For the Astronomical Society, having secured their 
observatory and their director, had failed to secure a basis 
for his support. Mitchell relied on his professorship 
in the Cincinnati College : in two years the college was 
burnt down. He then relied on publications and lec¬ 
tures. He published the Sidereal Messenger, a work of 
three volumes. He delivered lectures of rare power and 
beauty in the chief cities of tile Union. He stirred up an 
enthusiasm by these lectures, which quickened the move¬ 
ments resulting in the establishment qf some of the first 
observatories of this day in the United States, But for his 
support, unhappily for the observatory, he was compelled to 
accept the position of chief engineer of the Mississippi and 
Ohio Railroad from 1848-52 ; and finally, in 1853, that of 
director of the magnificent Dudley Observatory at Albany, 
New York. lie did not, however, remove from Cincinnati 
11111859. In 1861 his country claimed him from astro¬ 
nomy for her own service. The observatory remained in 
charge of Mr. Henry Twitchell, of Cincinnati, who was 
Mitchell’s chief assistant for twelve years. 

On February i, 1869, Mr. Cleveland Abbe, formerly 
employed at the Pulkova Observatory, and more recently 
at the United St.ates Naval Observatory at Washington, 
accepted the place of director. His first annual report 
submitted a plan of wide and useful astronomical and 
magnetic and geodetic investigations. On these he 
entered vigorously. He first adopted for the United 
States the issuing of daily meteorological bulletins, now 
so widely known as adopted and used by the United 
Slates Signal Service Bureau. 

During the years since Prof. Mitchell’s leaving the in¬ 
stitution, its future bad appeared dark enough. In taking 
charge of the Dudley Observatory in J859 he announced 
his expectation that ‘‘the Cincinnati Observatory was 
soon to be placed on a permanent foundation, and that 
each observatory would be occupied on a star catalogue 
down to the tenth magnitude.” But it is not surprising 
that the interval of the war should retard the plans he 
had fotmed, and prevent, under all circumstances, their 
subsequent execution by his successors. 

But in 1870 a movement was originated by Abbe, which, 
at the time this atticle was written, promises by its deve¬ 
lopment to secute results worthy of the noble founder of 
the observatory, and of the West. A tripartite agreement 
has been secured between Mr, Longworth’s heirs, the 
Astronomical Society, and the city, by which the sale of 
the old site was permitted, and the city pledged to main¬ 
tain the observatory in connection with the university; 
original investigations, and not mere educational uses 
being guaranf<M?d as its object. On Mount Lookout, one, 
of the highest tKflnts in Hamilton County, adjacent to a 
park not likely to be built up to the injury of astronomical 
obsetvations, fh^ corner-stone of the new observatory was 
laid, August 28, by the mayor of Cincinnati. The obser¬ 
vatory is to be 7f ft. by 56 ft., with an elevation of 60 ft. 
It will be built of brick, trimmed with freestone. The 
pier of the Munich equatorial is to be of solid brick, with 
like capping ; its height 36 ft,, and its diameter 17 ft. The 
iron revolving turret dome adds half a storey.* The meri¬ 
dional instruments occupy the wings. 

The whole new enterprise owes its success thus far to 
the munificence of Mr. John KUgour, of Cincinnati, who 
granted the site and a liberal grant of money* Cincinna 


NATURE 


NATC/RB 


[yufy 9 ,1874 


)tB 8 


h^ds that she has good ground ol cxpectancyof success* 
^hat they need, what every observatory needs, is, first of 
all, an astronomer with provision for his maintenance, 
Aat he may be “ free from other avocations and cares.” 



Fir.. I.— Ormsljy McKnight Mitchell. 

A true astronomer, then, first of all—before even the most 
imposing edifice or instruments. An astronomer with a 
true conception of his work, with the splendid objects 
before him, and the advantages of our day, may largely 
repay the benefactions of the liberal by the lasting bene¬ 
fits not of mere theory, but of the practical usefulness of 
discovery. 



Fk; y, ’ The F.tjuaiorial of Cincinuftti Observatory. 

Tki' U.S. Naval Observat^fy .—The history of this 
Observatory is not a little remarkable* 

which stood what was known as 
the Washington property,*^ near the old Capitol, stood, 


in 1833, an unpretending wooden building but 16 A. square, 
erected at the expense of a lieutenant of the navy, ana 
equipped with a 5-foot Troughton transit instrument. 
This was the United States Naval Observatory in 
embryo. 

The transit was one of the instruments made for the 
Coast Survey, under the supervision of Mr. Hassler, its 
first superintendent, during his long detention in England, 
by the breaking out of the war. Returning only in 1815, 
and the survey itself being soon arrested by Congress, 
his instruments and the “ fixed observatory,” the establish¬ 
ment of which he was the very first in the United States 
to propose, rested quietly in stain guo ante bcllum. In 
j 832 the Coast Survejr was revived ; but as an observatory 
was peremptorily forbidden by the law, the transit was lent 
to Lieut. Wilkes for his observations. 

Lieut. Wilkes’s observations were, however, at first only 
for obtaining clock errors, needed for determining the 
true time for rating the naval chronometers then under 
his charge. This testing of all the chronometers and 
other naval instruments used by the United States ships 
(begun in 1830 by Lieut. Goldsborough) had been at once 
found a wise and useful economy for the navy. The 
Secretary, therefore, established this little receptacle for 
charts and instruments by placing an officer in charge^ 
permitting him to build his own little observatory and do 



I' 3,—New Cincinnati Ob.SBrv.itory—Front elevation. 


Ills o>vn work. The “ Depot ” was the christening then 
given to the establishment. This was all that Wilkes or 
any one of his successors dared call it even as late as 
1842, when establishing the present astronomical institu¬ 
tion. 

But in 1838 a new call was made upon the Dep6t, which 
turned the whole current of its future. The exploring ex¬ 
pedition was about to sail for the South Seas, it would 
be of prime importance, in determining the longitude of 
places to be visited by the expedition, that corresponding 
astronomical observations should be made at home to be 
compared on its return. Secretary Paulding gave the 
in the. United States to Lieut. Gilliss. 
Wilkes s successor at the Depot, and to Prof. Bond, of 
Cambridge. For the years 1838-42 Gilliss worked most 
accurately and unremittingly. With the help of an achro¬ 
matic telescope, added by the Navy Department, and the 
transit before mentioned, he observed and recorded 10,000 
transits ; and his observations, afterwards tested by Prof. 
Peirce, were ranked by him among the highest then 
made. They are in the libraries of the astronomers of 
Europe. They procured, in fact, the founding of the pre¬ 
sent Naval Observatory. 

For this, however, hard work in abundance was to be 
done. Gilliss urged the unsuitableness of his building 
erected alongside of Wilkes’s wooden square room, and 
bis want of space to erect a permanent circle. He won 
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over the old [Navy Commissioners and the indorsement bridge Observatory. It gained the day for Gilliss, and 
of the Secretary to their recommendation for something for an observatory at Washington. He had closely ol> 
better. He pressed the Naval Committees frequently and served Encke's comet, and read a paper on it before the 
closely, but enlisted scarcely one, except Mallory, of the National Institute. When he made, shortly after this, his 
House. Almost to a man they kept away from the Depot, last intended visit to the'Senate Committee, Preston of 
although it was “ so near,” and no help seemed available. South Carolina asked, “ Are you the one who gave us 
But a celestial visitant now appeared, as, singularly notice of the comet ? I will do all I can to help you.” In 
enough, another did in 1843 for the benefit of the Cam- a week a bill passed the Senate ; and, strangely enough, 



Fig. 4. - The Uuiteil Stales Naval Ob^civalory, \Vashin£,li3n. 


passed the House also, without discussion, on the last day 
of its session. It appropriated 25,000 dols. ; but still “for 
a Depot of Charts and Instruments.” 

But the Secretary of the Navy was no longer officially 
bound by the name. The report of the committee, which 
secured the bill, was so expressly in favour of astronomi¬ 
cal, meteorological, and magnetic objects, that Congress 


was justly understood to sanction them. Gilliss was sent 
abroad for instruments and plans for an observatory, 
i The site chosen by President Tyler for the building 
I was fraught with historic interest. The square embraces 
i a little more than nineteen acres in measurement. It 
j is now tastefully laid out and ornamented. Nearly 
I conlral within it stands the building represented 



in Fig. 4. It is on the second highest eminence equatorial, the meridian circle^ the transit, prime vertical, 
within the city limits, commanding the view of the public and mural circle on which so muen valued work 
buildings, of the neighbouring cities of Georgetown and has been done. He had begun a library^ to which 
Alexandria, and of Arlington. nearly 200 volumes of the highest standard works were 

In 1844 Gilliss reported the completion and equipment presented by the Greenwich, Paris, Berlin, and Vienna 
of tWxentral building. He had secured the excellent institutions. \Jobe conttnue 4 ^ 
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A MONUMENT TO JEREMIAH HORROCKS 

T the last mcetinjj of the Royal Astronomical So¬ 
ciety, Prof. Adams said that he had been requested 
to call the attention of the Society to a petition which was 
about to be presented to Dean Stanley. It would speak 
* for itself, and he would therefore read it to the meeting. 
It ran thus :— 

To the Very Reverend the Dean of Westminster. 

Reverend Sir, 

It appears to us that the approaching transit of 
Venus offers a fitting occasion for the erection of a me¬ 
morial to Jeremiah Horrocks, curate of lloolc, in Lan¬ 
cashire, to whom the science of astronomy is indebted 
for the earliest observation of Venus upon the sun^s disc. 
He predicted, by his own calculations, the transit of the 
year 1639, which he and his friend Crabtree had the 
exclusive privilege of witnessing. The labours of Hor¬ 
rocks in connection with this memorable occurrence, as 
well as the originality of his views on other astronomical 
subjects, have, by the unanimous consent of scientific 
men, assigned to him a high place in the roll of illus¬ 
trious astronomers who adorned Europe In the seven¬ 
teenth century. 

We therefore venture to request your permission to 
place in Westminster Abbey a tablet or some other me¬ 
morial of Jeremiah Horrocks. 

We have the honour to be, 

Reverend Sir, 

Your,obedient Servants, 

(Signed) by the Astronomer-Royal, the President of the 
Royal Astronomical Society, and a number of the most 
distinguished Fellows of the Society. 

Prof. Adams remarked that he need not say anything 
further to recommend the signature of the memorial to 
the Fellows of the Society. It was perfectly impossible 
to estimate too highly the credit due to Horrocks, espe¬ 
cially when his age and npportunilics were taken into 
account. N ol merely had he been successful in observ¬ 
ing the transit of 1639, but he had first corrected the 
tables of Venus, from his own observations, and had 
thereby rendered his prediction of the transit possible. 
Had he merely followed the tables which had been pub¬ 
lished by Kepler, he could not have predicted the transit, 
and it would probably have slipped by unobserved. And 
this was by no means the only astronomical service ren¬ 
dered by Horrocks, His discovery of the law of libration 
of the moon^s apogee constiiutcd an important advance 
in the knowledge of the lunar motions. In Lict, Sir 
Isaac Newton, when neatly half a century afterwards he 
attempted to explain those motions on mechanical prin¬ 
ciples, could not find any more convenient representation 
of the motion of the mooii^s apse than that which had 
been given by Horrocks. He had, therefore, great plea¬ 
sure in bringing this petition to the notice of the Fellows 
of the Society. 


FRENCH PREPARATIONS FOR THE 
TRANSIT OF VENUS 

A T the meeting of the French Academy of June 29, 
M, Dumas gave in the Report of the Commis¬ 
sion charged with making the necessary preparations for 
observing the approaching transit of Venus. 

The stations chosen by the commission are Campbell and 
St. Paul Islands, Houmda, Pekin, Yokohama and Saigon. 
Each expedition is under the charge of a chief, the con¬ 
duct of vhc first having been intrusted to M. Bouquet de 
la Grye, the second to M. Mouchez, the third to M. 
Andrd, the fourth to M. FleurieJ, the fifth to M. Janssen, 
and the sixth to M. Hdrault, The observers altogether 
number twenty-five, accompam^wi by twenty-five assis¬ 
tants. M. Bouquet de la Grye has already left; M. 


Fleuriel is on the point of setting out for Pekin. M. 
Janssen loses no time in leaving for Yokohama, from^ 
whicli he will not return directly to Europe, haying under¬ 
taken to go to Siam to observe the eclipse which will be 
visible there. 

As Campbell and St. Paul Islands are perfectly barren, 
the expeditions destined for them have been specially 
cared for, being furnished with fuel and provisions for six 
months. 

A sum of 3CK),ooo francs was allotted by the State for the 
whole of the expeditions ; but this sum having been 
found insufficient, the Minister of Marine has abundantly 
and generously provided for the wants which have been 
pointed out by the Commission. Indeed, the French 
Government has acted In the most handsome manner 
towards the various expeditions, which have been furnished 
with everything that is in any way necessary. 

As to instruments, besides those which have been 
specially constructed for the enterprise, the depot of 
Marine has placed at the disposal of the expeditions a 
large number of instruments, among which arc thirty-one 
tested chronometers. Four of the expeditions have each 
received an cquatoreal of Sin. No expedition from any 
other country, the Report states, will be possessed of in¬ 
struments so powerful. Equaloreals of 6 in. have been fur¬ 
nished to the six expeditions, and telescopes of the same 
power as those adopted by the various expeditions of 
other countries. 

^^arious photographic apparatus and methods of obser¬ 
vation have beer proposed. The Commission has 
decided in favour of the system of M. Fi/.eau, who has 
himself superintended the construction of instruments and 
initiated the operators in all the practical details which 
they ought to follow. 


ON VAPORISING METALS RY ELECTRICITY 

following simple losults obtained by frictional 
^ electricity may be of interest, perhaps too of use 
in the investigation of certain minerals and the action 
of intense heat upon them. 

The description of a characteristic experiment is all that 
will be necessary to explain the process and to show how 
similar results may be obtained from other substances. 
A very fine thread of sheet platinum, of about an incli in 
length, is placed between two microscopic slides of glass, 
and two pieces of thin sheet copper with rounded ends 
arc placed in contact with the extremities of the platinum, 
the cojjpcr being any convenient length and breadth, so 
as to extend beyond the glass slides, but not to be as 
broad; a charge of electricity from about eight square 
feet of Leyden jar is passed through the metals ; the 
effect of the heat from tne charge is to vaporise the plati¬ 
num, which is instantly condensed in a transparent layer 
upon the cold glass* The layer can be investigated by 
a microscope, and employed in various ways to deter¬ 
mine the character of the metal and its effect upon 
reflected or transmitted light. 

Copper, tinfoil, tinfoil amalgamated with mercury, gold 
and silver, can be used in a similar manner, but they pro¬ 
duce layers very dissimilar in appearance. To act upon 
finely-giound substances, such as vermilion, sulphate of 
antimony, sulphur, &c., a line of the powder must be 
made and the charge be passed through in the same 
way as through the platinum. 

Part of the vapour escapes from between the slides, but 
this can easily be condensed upon each of two pieces of 
glass placed in such a way as to intercept the vapour as 
it passes from between the two slides; it is then con¬ 
densed in a long but narrow line. The manner in which 
the glass is affected by the heat, and the concussion pro¬ 
duced by the expansion of the vapour, are worthy of notice. 

Considerable difficulty will be found in vaporising 
copper, doubtless from its being such an excellent con- 
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ductor. Some of the powdered substances appear to 
require a small spark to be passed through them before 
fhey allow a larger charge to pass, as if the particles 
needed polarisation. 

G. H. Hopkins 


THE HERPETOLOGY OF NEW GUINEA^ 

D r. ADOLF BERNHARD MEYER, who, as most 
of the readers of Nature will be aware, has 
lately returned from a very successful expedition to New 
(Guinea, has published in the “ Monatsberichtc” of the 
Berlin Academy a short account of his hcrpetological dis¬ 
coveries, which present several points of interest. Pre¬ 
vious investigators of the natural history of this wonderful 
land have paid more attention to its birds than to its 
reptiles and amphibians—a circumstance perhaps scarcely 
to be wondered at in the land of paradise-birds and so 
many other anomalous forms. Dr. Meyer, however, while 
he has by no means neglected the class of birds, as shown 
by his recent communications upon that branch of zoology 
to the Academy of Vienna, has likewise paid much atten¬ 
tion to the representatives of the inferior orders of rep¬ 
tiles and batrachians wliich he met with in New Guinea 
and the adjacent islands. Although this branch of the 
Papuan fauna is well known to be comparatively poor, 
Dr. Meyer’s labours liavc been by no means without result. 
Of sixty-t|^rec different forms belonging to these orders 
of which he collected specimens, thirty-four have turned 
out to be new to science ; and of the remaining twenty- 
nine, the greater part were previously not known to occur 
in this locality. 

Of tortoises, besides the marine Chclone imhricata^ 
only one was obtained in New Guinea, which, however, 
was of a new species belonging to an Australian form. 
Of lizards, upwards of thirty species were collected, 
amongst which Australian types arc again predominant. 
Amongst the sixteen serpents met with in New (Guinea, 
Jobi, and Mysore, were several of special interest. The 
Australian carpet snake, Morelia^ is represented by an 
allied form, proposed to be called Chondrof^ython^\yL%\(i^^ 
which two other new genera arc described, one belonging 
to the boas, and the other to the eolubrine snakes. 

Of batrachians, Dr. Meyer collected specimens of nine 
species in New Guinea and its islands, five of which he 
considers to be hitherto undescribed. 

It will be thus evident that Dr. Meyer has made a by 
no means inconsiderable addition to our knowledge of 
this branch of the Papuan fauna. At the same lime it 
cannot be supposed that we arc, as yet, by any means 
perfectly acquainted with the herpetology of New Guinea 
when so little is known of the vast interior of this strange 
country. 


COGGIA^S COMET 

A n observation taken here on July 4, shows so 
close an agreement with the position calcu¬ 
lated from my parabolic elements in Nature (vol. 
X. p. 149), that it appears unlikely the comet can 
have so short a period as 137 years, and consequently 
that, notwithstanding similarity of orbits, it probably is 
not identical with the body observed by the French 
Jesuits in China in July 1737. Between April 17, the 
date of discovery, and July 4 it had traversed an arc of 
just 90*^ of true anomaly, and if any decided ellipticily 
existed, so wide an arc must have shown it, the stellar 
appearance of the nucleus having admitted of very exact 

* ** Uebersicht der von xtiir ftuf Neu Guinea, undden Inseln Jobi, Mysore, 
tind Mafoer im Jahre 2873, gesammelten Amphibien.” Von Dr, Adolf Bern- 
hard Meyer. (Berlin : Monaub. Akad., 1874-) 
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observation throughout. On July 4, twenty-ime d.jys after 
the last position 1 employed in determining the orbit, the 
computed right ascension differs only 2o'\ and the dci H- 
nation 14" from, the observation. In all probability, 
therefore, the comet has not visited these parts of spiic«j 
within many centuries. 

Measures of the diameter of the nucleus on July 4 
nearly 14 seconds of arc, the distance of the comet at the 
time, by my elements, being o*6oifi, which indicaUs a 
real diameter of about 3,750 miles ; it has, 
slightly contracted within the last fortnight. 

This morning Mr. W. Plummer, ai this obscivalory, 
found the comet equal in brightness to a I’ersci, a sn .»iid 
magnitude star in Argclandcr’s Atlas. 

1 may here mention that for calculation of actunl (b- 
mensions or distances I take the sun’s parallax, after J\l. 
Leverrier = 8"‘86, which, combined with Capt. A. 1 . 
Clarke’s value of the earth's equatorial scmi-diamc lor.'Tiv is 
for the mean distance of the earth from the sun. 
miler, a figure that T believe to be as probable 
to be attained. The moon’s mean disUanre from l.b ' 
earth, adopting Prof. j. C. Adams’s parallax, is thus d 
to be 238,800 miles, or 6o’273 ei|iiatoiial nidu ol <‘jr 
globe. 3. IL 11 (Ml 

Mr. Bishop’s (Observatory, 

Twickenham, July 7 


BE CANDOl.LE^S PROPOSED “PIIYSLh^ 
LOGICAL GROUPS^* OF PLANTS 

TN the Archives dcs Sciences Physiques ei Xainrelies^ 
^ No. 197, M. clc Candolle proposes a nowcl^s^ificanon 
of the vegetable kingdom, based on the physiologir.il j c‘ 
lalions of plants to heal and moisture, which he believe;; 
affords a means of tracing the connections of receul and 
fossil floras in a way which neither botanical nnr 
geographical grouping do. He makes six cir.asions 
altogether. 

1, The first of his “ physiological groups ” consists of 
those which need much heal and niucli moisture, and to 
them he gives the name Hydromegathenu, or, for slioit, 
Megatherm. These at present live in the tropic., 
and sometimes as far as 30" N. and S., in warm and thonp 
valleys, where the temperature is never below 'o ( and 
the rains never fail. The predecessors of llio exi^diii.: 
Mogatherms w'cre widely spread, but at the coinmLiicc- 
ment of the Tertiary period they became cont'ined pretty 
much to the equatorial zone. Their botanical cliaractcr^ 
vary considerably, and they arc rcpresciiteil in alinii, i ,dl 
cases by different species in Asia, Africa, and Anw i iiM. 
The most characteristic families are McuisperoK.i' .e, 
Byttncriaceae, Ternstrocmiaccjc, (jiitlifer.e, baoiiular eo', 
Dipterocarpca% Sapotacea;, Apocinacca% Ari<ilolorh.u\c, 
Begoniaccie, Piperacote, &c. 

2, His second group requires heat xvith dryness \cro- 
pbiles he proposes to call them. Their present dejUihu- 
tion is in dry and warm regions of from ?o' 01 2$’ to ju* 
or 35^ on each side of the equator (their puti*ui.'j* 
districts are carefully noted). The group includes a f ii g.; 
proportion of Composita^, Labiatin, Bornginace.r, Lih inxe, 
Palma:, Myitacc^c, Asclepiadaceic, Euphorbiacr.e ; but the 
most characteristic are Cactaccie, Ficoidc.e, C'ycadaccm, 
Protcaccic, and Zygophyllcca', There arc few ]ar.,e 
trees, few annuals, and the aspect of \c;;otrition is but 
meagre. The palaiontology of the rci^jons where Xero- 
philes now exist is too little known for us to be nb'.o 
to trace the former migrations of plants lornimg this 
group. 

3, The third group includes those plants which require 
a moderate heat, 15*^10 20'’ C, and moderate moisture, 
and are named Mesotherms, They are* now found around 
the Mediterranean, in the slightly elevated regions of 
India, of China, Japan, California, Central United States, 
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the Azores, and Madeira, and in the plains and low 
valleys of Chili, Monte Video, Tasmania, and New 
Zealand. Their characteristic families are the Laurineae, 
f Juglandeae,Ebenaceje, Myricaca:, Magnoliacem^Aceraceas, 
HippocastanetCjCampanulaceae, Cistiaceae, PhiladelphinitC, 
Hypericacea?, mixed however with a large number of 
Leguminosa, Compositie, Cupuliferai, Labiat^c, &:c. 

4. The fourth group is of plants of temperate climates 
having annual means of 14"’ to o'" C., and these are named 
Microtherms. In Europe they occupy plains from the 
Cevennes and Alps to the North Cape, in Asia from the 
Caucasus or H imalaya, to 65^,111 America from 38^’ or 
40®, to 60^ or 65° They are also met with in Kerguelen, 
Campbell, and the Malonine Islands, and the mountains 
of New Zealand. No characteristic families are enume¬ 
rated, as it is the absence of forms that are usually Meso- 
therms and above all of Megatherms or Xerophiles, which 
distinguishes this group. 

5. The fifth group is of plants living in arctic or antarctic 
regions, or high on mountains intemperate regions. They 
need but little heat, and hence are called Hekistotherms. 
One of their important characteristics is that they can 
endure the absence of light during the time they arc 
cbvered with snow. Though no family belongs entirely 
If) this group, Mosses, Lichens, Grasses, Crucifers, 
Saxifrages, Roses, and Composites bear a large propor¬ 
tion to the whole. Some species of Retula, Salix, 
Empetrum, Vacciniiim, and certain Conifers also arc 
Hekistothenii. 

6. The sixth group includes exceptional plants ; those 
recpiiring a mean annual temperature of more than 30^’ C., 
for which the name Megistotherm is proposed. 

After the description of his proposed groups, ]\I. de 
Candolle at once faces an objection he sees is sure to be 
raised, and that is the difficulty of classing a species 
under any one particular group. Ilis reply is that it is 
always possible to do so if clue attention is paid to the 
conditions under which it lives, both by studying the 
climatal conditions of its native country, and by experi¬ 
mental culture. Fossil plants, he admits, can only be 
classed by analogy ; but he very justly adds that in deter¬ 
mining their botanic affinities in like manner there is gene¬ 
rally nothing but analogy to rely on, fiowers and fruits being 
wanting. In answer to the possible objection that there 
are transitions fiuni one group to another, and that the 
limits are arbitrary, he is content to reply that though a 
classification based on botanical characters may be more 
precise, the limits of geographical groups and of geolo¬ 
gical periods are cciually wanting in exactness. 

The fact lliat liis physiological groups in no way 
coincide with established botanical or geographical groups 
is worth notice. All families that are at all numerous 
in species are represented in more than one of these 
physiological groups, and sometimes in them all. To 
give only one instance, the Primulaccfe live in almost 
all cold and temperate regions, and yet the Myrsi- 
neaccas, which are their woody representatives, arc 
found in the tropics. Even in genera which have not 
many varieties of form, the same is the case. The 
Cassias, for example, are mostly Megatherms or Meso- 
therms, yet Cassia marylandica flourishes at Geneva, 
where the winter minimum is sometimes 25® C, Some 
willows flourish far north, yet Salix humboUiana 
is met with in the district of the Amazon, and Salix 
safsaf grows in Egypt, 

Is there any connection between the physiological 
properties of plants and tlie form of their organs of 
vegetation? M. de Candolle thinks not. For example : 
there is no recognisable difference between the forms and 
tissues 01 ferns which we have to presei‘vc in hot-houses 
and those which will grow in the open air. There are 
many facts such as these which seem to show that there 
direct relation of cause and effect between the form 
and those physiological qualities of plants which have 


reference to climatal conditions. There is rather a depen¬ 
dence on some common cause which has influenced both 
sets of phenomena, which M.de Candolle refers to heredity. 
A species has a particular form because its ancestors had 
a form more or less the same. It has certain physiological 
qualities with reference to Climate because the exterior 
conditions which have been imposed on it through innu¬ 
merable ages have prevented other qualities from being 
developed and have secured the heredity of those which 
have enabled it to live. This, he considers, is the key to 
the explanation why a flora of any particular climate does 
not present in the totality of its species any distinctive 
peculiarities. Arctico-Alpinc plants are of different 
families, and it is impossible to point to any development 
of an organ which cannot also be met with in tropical 
plants. The ascendants of Arctico-Alpine plants have 
lived together, and only certain of them have lived to¬ 
gether through changes of temperature. Physiological 
qualities may be changed in length of time when exterior 
conditions have not changed in such a way as to cause a 
species to perish. M.de Candolle lays great stress on the fact 
wc learn from the experience of horticulturists, that it is 
much more rare to obtain any cliangc in the power of a 
plant to endure modifications of climate than it is to ob¬ 
tain change of form. A period of greater length than the 
historic period of Europe seems to be needed for a modi¬ 
fication of physiological conditions ; witness the fact that 
for some 3,000 years the date has been grown in Greece 
and Italy without any success in getting the fruit to ripen. 
The fact that physiological conditions are so much more 
permanent than form is to M. de Candolle a strong argu¬ 
ment in favour of his physiological groups. The impos¬ 
sibility of making geographical groups perfectly true, to¬ 
gether with the fact that the climates of each region have 
changed from one period to another, is also claimed as 
additional argument in favour. 

For the purpose of showing that these groups make the 
facts of geographical botany, both of geological and pre¬ 
sent times, more precise and more easy of discussion 
as regards general laws, their distribution in Europe since 
the commencement of the Tertiary period is taken as an 
illustration. The works of Gfcppert, Hccr, Unger, Garo- 
vaglio, Ch. T. (»audin, Saporta, &c., have supplied M. dc 
Candolle with his d.ata, and on comparing the fossil floras 
with recent forms he has had no difficulty in classifying 
them according to his groups. He, of course, goes on 
the hypothesis that like forms have sprung from like an¬ 
tecedents possessing like hereditary physiological pro¬ 
perties. As an illustration that any uncertainty there 
may be is within limits, he points out that though a fossil 
Ficus might be taken for a Megatherm or Mesotherm, it 
could never be mistaken for a Microlherin or Hekisto- 
therm, since wc do not now know any F'icus capable of 
resisting such cold. A fossil Iktula may have been Mi¬ 
crotherm or Hekistotherm, but not Megatherm. 

Acting on these hypotheses he has reduced his results 
to tabular form, {prefacing the remark that his great diffi¬ 
culty has been to class the different fossil floras according 
to geological periods that could be relied on; stratifica¬ 
tion and not pal.xontology being the only safe basis of 
relative age grouping. 

Different climates prevailed in different parts of Europe 
during the Tertiary period as well as now, and he urges it 
must be recollected that when two fossil floras (faunas 
equally so) which arc much alike are met with in widely 
separated latitudes, they cannot have been contempo¬ 
raneous. In the same latitude, too, difference of eleva¬ 
tion will have had a similar effect to difference of latitude. 
Floras of quite different facies may therefore have been 
contemporaneous. 

In transcribing the following table and explanations we 
have given only the name of the author who has described 
the floras, M, de Candolle gives exact references to the 
works where the descriptions may be found. 
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Distribution of Physiological Grottps iu Europe since the 
Commencement of the Tertiary Period according to our 
present kmwlcdge of Existing and Fossil Floras 
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EXPLANATION OF THE TABLE 

A. - -Mt'giitlierms, 

A. Megatherms. 

A'. BedsofMonoH, Pauclezc (Heer). Mesothcrins are mixed 
with Megalhcrms. 

A^. Gypses tTAix.” Megatherms with Mesolherms C*^ 

A*. Chiavone and Salcedo (Massalongo). Mesotherms are 
mixed with Megatherms but the former are in large pro¬ 
portion. 

A^ •* Sables superieurs du Soissonnais ” (Watelet), containing a 
large proportion of Megalherma. I'he stratigraphical 
position of these beds, it should be noted, is inferred 
from palaeontological evidence rather than from super¬ 
position, 

A^ Bolca (Massalongo), although mixed with Mesotherms, Me- 
gatherms preponderate. 

A*. Sheppy (Bowerbank, Ad. Brongniart, I^yell). 

B .—Existing XeivphiUs, 

The countries where fossil floras of this character are to be 




cxpecleil have not been worked geologically, and no bed con- 
taining Xcrophiles is known. 

C.— Miiotherms^ 

C. Existing and recent Mesotherms. 

Many floras in the south-east of France worked out by 
Saporta. 

Meximieux (Saporta). 

S. Jorge, Madeira (lleer). 

C** and South-east of France (Saporta). Some Megatherms 
occur in his-lists, but they do not form a fourth part of 
each flora. 

CA I’icdmont (Sismonda). 

CEnijigen (Ileer). 

C”. Monod, Paudeze (see A^. 

Dantzig (lleer). The lower bed contains Sequoid, Smilax, 
Myrica, Ficus, LauracCiV, Juglandaceie, &c. 

“ (lypses d’Aix ” (see A-). 

C”. Chiavone and Salcedo (sec A**). 

Bolca (see A*^). 

C’Spitzbergen (lleer), mixed wdlh Microllicrins I)‘*. 

Iceland (IJccr), mixe I with Microthcrnis 

I).' JJu fO/Z/cTf/n. 

D. Existing a :il mL Microlherms. 

H*. CannstiidL alluvial deposits. 

I.aminated lignites of Durnlen (ITecr). 

1 A Cromer forest bed (Lyell, ITcov). 

])■*. Spitzbergen (lleer), mixed with 
Iceland (Hccr), mixed with 

E. “' llehslolhcrms, 

r".. Existing llekistotherins. 

li-'. Southern Swe^ien, Denmark (Nathorsl). 

E“. Meckl n'jurg and Cromer below the forest bed (Nathoist). 
E'l Glacial day of Scliweizenbach—between Zuiich and Con¬ 
stance— (N.athorst). 

Superficial diluvium of Spil/bcrgcii (lleer). 

Sigus. 

+ When two groups aie united by the plus sign it means that 
at least one-fourth of the Hora is made up ol tlie second 
group indicated. 

i The note of interrogation is used to imply that the geological 
age of the bed is doubtful. 

Setting out with the belief that at a most remote period 
there was all over the globe a lugh and nearly uniform 
temperature, followed hy a gradual cooling and the deve¬ 
lopment of diversities m climates M. dc Candolle pro¬ 
ceeds to show' that the earliest plants must have been 
Megistolherm. With the exception of tlie carboniferous, 
we are too imperfectly acquainted with the floras of Pri¬ 
mary and Secondary periods to trace their distribution. 
At the commencement of the Tertiary period Megatherms 
occupied all the then land surfaces up to 58'. The other 
groups became gradually separated, and migrated as in¬ 
crease of cold drove them from their former areas. The 
means by w hich this was effect ed is a mailer of hypothesis, bu t 
it is not hypothesis to say tliat tlie various groiijis never 
sjuung from a single group. It cannot be pnivcd tliiil 
there formerly existed a single form of \cgeUtion, while 
M. de Candolle urges that the surface of the globe cer¬ 
tainly liad formerly one uiiifonu climate. "J'hc clistiibulion 
of physiological groups indicates two sorts of flor.is, one 
migratory, the oilier fixed. Intertrojiical llor.is Jiayc had 
but feu^ vicissitudes, arctic and antarctic have experienced 
many. 

Wc submit this resume of M. de Candolle’s proposal 
and illustration without at present oficring any remarks. 


MOTES 

Tub usual programme, of the forthcoming (the 44th) meeting 
of the Briliili Association at Belfast has been issued. The 
First (General Meeting will be held on llfednesday, Aug, 19, at 
8 a.m. precisely, when Prof. Williamson, F.R.S., will lesign 
thecliair, and l\of. Tyndall, F,R,S., President-elect, will assume 







NATURE 


1^4 


[yuly 9 , i 8$'4 


the presidency, and deliver an address. On Thursday evening, 
Aug. 20, at 8 P.M., there will be a Soiree ; on Friday evening, 
J^VLg, a I, at 8 P.M., a Discourse by Prof. Huxley, F.R.S. ; on 
Monday evening, Aug. 24, at 8.30 p.m., a Discourse by Sir John ; 
Lubbock, Bart., M.P., F.R.S. ; on Tuesday evening, Aug. 25, j 
at 8 P.M,, a Soiree; on Wednesday, Aug. 26, the concluding i 
General Meeting will be held at 2.30 p. m. The following are the 
officials of the various sections :—A, Mathematical and Physical 
Science.—President: Rev. Prof. J. H. Jellett, M.R.LA. Vice- 
Presidents : Prof. Everett, F.R.S.E. ; Prof. Purser, M.R.I.A. 
Secretaries : Prof. W. K. Clifford, F.R.S.; J. W. L. Glaisher, 
F.R.A.S, ; Prof. Herschel, F.R.A.S. ; Randal Nixon; G. F. 
Rod well, F.R.A.S. B, Chemical Science.—President: Prof. ; 
A. Crum Brown, F.R.S.b« Vice-Presidents: Prof. Maxwell j 


the occasional occurrence of small cysts in the mucous membrane 
of the vagina of pregnant females containing some kind of air. 
These cysts he proposes to call aii -cysts. When they are opened 
the air escapes with a report or crack. These observations, if 
verified by subsequent inquirers, will form a remarkable addition 
to the pathology of gaseous secretion or production. 

The Observatory at Kiel, of which Dr. C. A. F. Peters is 
director, is to be removed to Altona, in order to be in closer 
connection with the University. 

The death is announced of Mr. Henry Grinnell, of New 
\'‘ork, whom the English public will renjember in connection 
with the Grinnell Arctic Expedition. 


Simpson, F.R.S. ; Dr. Debus, F.R.S. Secretaries : Dr. J. F. 1 At the distribution last week of prizes at King’s College, Mr. 
Hodges, F.C.S. ; W. Chandler Roberts, F.C.S. ; Prof, Thorpe, | W. lil. Forster, M.P., gave an address in which, amoiig other 
F.R.S.E. C, Geology.—President : Prof. Hull, F.R.S. Vice- ! subjects, hecontrastcdtheexpen.se of educating a boy from the 
Presidents: Prof. Harkness, F.R.S. ; Prof. Cieikie, F.R.S. j age of nine to twenty-two at the older schools and universities 
Secretaries : Louis C. Miall; R. G. Symes. J), Biology.—Pre- with the cost of education during the same period at King’s Col- 
sident: Prof. Redfern, M.D. Vice-Presidents : Dr. 1 looker, I lege ; in the former case it is between 1,600/. and 1,800/., in the 
C.B,, Pres. R.S. ; Sir W. R. Wilde; J. Gwyn Jeffreys, F.R..S. ' latter only 400/. Mr. Forster also referred to the superior ad- 
Department of Anatomy and Physiology,—Prof. Redfern (pre- vantages, in some respects, of Gemian over Engli.sh schools ; 
sident) will preside. Secretaries: Dr. J.J. Charles; Dr. P. II. he might at the same time have pointed out that a German 
Pye-Smith. Department of Zoology and Botany.—Dr. Hooker, boy ran obtain the best education which his country can give 
C.B., Pres. R.S. (vice-president), will preside. Secretaiies: Prof, at a cost of something like 5/. a year, which for the thirteen 
W.T. Thiselton-Dycr, Prof. R. O, Cunningham, F.L.S. Depart- years between nine and twenty-two amounts to the ridiculously 
ment of Anthropology.—Sir W. R. Wilde (vice-president) will small sum of 65/, 
preside. Secretary; F, W. Rudler, F.G.S. K, Geography, 

—President: Major Wilson, F.R.S., Director of the Topo- At St Jolin’.s College, Cambridge, in April 1875, will 
graphical Department of the Army, Vice-presidents ; Sir be offered for competition an Exhibition of 50/. per annum for 
Bartle Frere,G.C.S.I., K.C.B., F.R.G.S.; Admiral Ommanney, proficiency in Natural Science, the Exhibition to be tenable for 
C.B., F.R.S.; Major-General Strachey, F.R.S. ; Secretaries; Ihree years in case the Exhibitioner have passed within two 

E. G. Ravenstein, F.R.G.S. ; E. C. Rye; J. II. Thomas, | years the Previous Plxaminalion as required for candidates lor 

F. R.G.S. F, Economic Science and Statistics.— Presi- j honours: otherwise the Exhibition to cease at the end of 

dent:-. Vice-presidents; W. ^Donnelly, C.B. ; Piof. T. E. ! fwo years. The candidates for the Exhibition will have 

Cliffe Leslie. Secretaries; F. P. Fellowcs, F.S.A. ; E. ;a special examination (commencing on Saturday, April 3, 
Macrory. G, Mechanical Science.—President : Prof. Jauits ! al t hi (i) Chemistry, including practical work in the 

Thomson, F.R.S.E. Vice-presidents: Sir John Hawkshaw, , laboratory ; (2) Physics, viz. JCIectricity, Heat, Light; (3) Phy- 
r.R.S. ; Sir Charles Lanyon. Secretaries: James Barton;; s>i<>l^gy- They will also have the opportunity of being examined 

E. H. Carbutt; J. N, Shoolbred, F.G.S. i m one or more of the following subjects (4) Geology; (5) 


The announcements for holding the twenty-third meeting of 
the American Association for the Advancement of Science at 
Hartford, Connecticut, on Aug. 12, have been issued by the 
secretary, in which we are informed that the head-quarters will 
be at the State House. Dr. John L. Leconte, of Philadelphia, 
is president of the coming meeting ; Piof. C. S. Lyman, vice- 
president ; F, W. Putnam, of Salem, permanent secretary ; 
Dr. A. C, Hamlin, general secretary ; and William S. Vaux, 
treasurer. The Hon. II, C. Robinson is chairman of the local 
committee. 

A MARBLE replica of Woolncr’s rem.'irkably fine bust of the 
late Prof. Sedgwick has just been placed in the hall of the 
Geological Museum in Jermyn Strcci, the gift of a lady who 
wishes to be anonymous. The School of British Geology is now 
well repiesented in this museum by the busts of tlie following 
geologists :—Hutton, Playfair, Sir Janies Hall, William Smith, 
Grecnougli, Buckland, De la Bcchc, Foibcs, Murchison, ami 
Sedgwick. 


Anatomy ; (6) Botany, provided that they give notice of the 
subjects in which they wish to be examined four weeks prior to 
the examination. No candidate will be examined in more than 
three of these six subjects, wherof one at least inii»t be chosen 
from the former group. Jt is the wish of the master and seniors 
that excellence in some single department should be specially 
regarded by the candidates. They may also, if they think fit, 
offer themselves for examination in any of the Classical or Ma¬ 
thematical subjects. Candidates must send their names to one 
of the tutors Jourteen days before the commencement of the 
examination. The i'.xtiibition is not limited in respect to the 
age of candidates, ard is not vacated by election to I'oundation 
Scholarships. 

There will be an examination at Queen’s College, Cambridge, 
on 'Phuiaday, Oct. 8, 1874, for an Exhibition for proficiency in 
Natural Science, opci: to all personi under twenty ycais of age 
who shall not have commenced residence in the Universily. 
The Exhibition will be of the value of 40/, per annum. Candi- 


1t will be heard with regret that Dr. J. Hughes Bennett has I 
been obliged, on account of his health, to intimate his resigna- j 
lion of the Chair of Physiology in the University of Edinburgh. ! 
It is understood that Dr. McXendrick, Dr. Bell Pettigrew, and 1 
Prof. Rutherford will offer themselves for the vacant chair. 

PaoF. ScHROEDEKwC Erlangen (DeuisikeArchivfurklinische 
Median) confirms, by a remarkable case occurring in his own 
practice, the previous observations of Winkcl and C. Braun, of 


dates will be required to pass an examination in elementary 
classics and mathematics. No Exhibition will be given unless 
the examiners report that a candidate merits such a distinction. 
ICach candidate must forward to the Jhesident of the College 
before the day of examination a certificate of birth or baptism, 
and a certificate of good conduct from a graduate of Cambridge, 
Oxford, or Dublin. The successful candidates will be required 
to enter their names on the boards of the College and to com¬ 
mence residence at once. Further particulars will be furnished 
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by the Rev. Dr. Campion, or the Rev. G. Pirie, Tutors of the 
College. 

* The first number of a new journal, which promises to be an 
important organ on an important subject, appeared on Saturday 
last. The Sanitary Record^ a weekly joumal of public health, 
proposes for its object, to collect and digest information relating 
to the health of the people, now much scattered, and therefore 
in a condition much less available for reference and study than 
it might be. It is also to contain original papers in which sani¬ 
tary points are discussed in their scientific, social, and legislative 
aspects ; together with reviews of the Tiritish and foreign litera¬ 
ture of the subject. The staff of contributors includes names of 
many who hold the highest scientific position, and who are well 
known as authorities on hygienic matters. Miss Octavia Hill 
and several other ladies are also included ; a paper by Miss 
Beale, Principal of the Cheltenham College for I/adies, appearing 
in the first number, while others are ]iromised shortly by Miss 
Stanley, Miss Hill, and Mrs. I'l. Maurice. We are convinced 
that this new journal will fill a gap which has existed for some 
lime; and, from the introductory number before us, we think 
that no one will have reason to complain of the manner in which 
it has been organised and started. 

Prof, O. C. Marsh, of Yale College, has directed atten¬ 
tion, at a recent meeting of the Connecticut Academy of Arts 
and Sciences, to the peculiarly diminished capacity of the brain- 
case in some of the Tertiary mammalia of North America. This 
is most marked in the l^ocene genus Dinoceras, an animal which 
must have been nearly as bulky as a full-siz^cd elephant, and yet 
its brain could not have been more than one-eighth the average 
bulk of that in the Indian rhinoceros. In the Miocene Bronto- 
therium the brain-case w^as considerably large proportionately; 
and in the Pliocene Mastodon bigger still. These facts have an 
important bearing on the evolution of mammals, and open an 
interesting field for furtlier investigation. 

An important addition to ornithological literature has just ap¬ 
peared in the form of Mr. Shari)e*s “ Catalogue of the Birds in 
the British Museum,” of which the first volume, comprising the 
Accipitres, or Raptorial birds, is before us. 

We believe that at a recent mceliiig of the Council of the 
Zoological Society it was*determined that a new building, on a 
large and much improved scale, should be commenced next 
spring and completed during the summer, to contain the lions, 
tigers, and other large feline animals. 

The Senate of the University of London, at a meoting on 
July I, adopted the following amendment by 17 votes to 10 on 
a proposal to obtain a new charter enabling the University to 
confer degrees on women:—“That the Senate is desirous to 
extend the scope of the educational advantages now offered to 
women, but it is not prepared to apply for a new charier to admit 
women to its degrees.” 

The well-known German ethnologist. Dr. A. Bastian, is about 
to publish a work with maps and illustrations, giving the results 
o f the German expedition to the coast of Loango. 

M. Leverrikr has asked for an authorisation to attend or to 
send a representative to the Maritime Congress, the programme 
of which we gave in a recent number. 

The comet is beginning to attract the notice of the general 
public. Telescopes are let on hire in several parts of Paris 
to get a view of it. 

The balloon of the Observatory of Paris is undergoing repairs 
under the superintendence of M. W. de Fonvielle. It will be 
used by him in making ascents in order to verify the law of 
barometric pressure calculated by Laplace. Trigonometrical 


measures will be taken of the balloon by the astronomer of the 
Paris Observatory, The balloon is a silk one worth 1,600/., 
which was built during the war and was used for making captive 
ascents by the armk de la Loire, It is to be called the Neptune, 

Scientific ascents are becoming numerous in Paris. Last 
Friday a balloon was sent up from La Villette gasworks to try 
an apparatu.s invented by M. Jules Godard to ascertain whether 
the balloon is descending or ascending. The motor of the 
apparatus is a large horizontal disc, which is pushed by air 
pressure and puts in motion an electrical signal. The contrivance 
is rather heavy and bulky, and the rate of motion gives no 
idea of the numerical value of the movement. 

We lake the following from the Academy: —“Some of the 
American papers state that Prof. Huxley is likely to be the suc¬ 
cessor of Prof. Agassiz, at Harvard. We hope there is no truth 
in this. Are the Knglish Universities so rich in really eminent 
professors, and so poor in money, that they can or must allow 
Prof. Huxley to go to America in order to find leisure for work? 
It would require nothing but the will for either Oxford or Cam¬ 
bridge to offer Huxley two or three thousand a year, without 
anybody suffering for it. There are hundreds of non-resident 
Fellows, doing no good to the University, doing harm to them¬ 
selves in resting on their oars, when they ought to be pulling 
with all their might. Why not give five or ten such Fellowships 
to men like Huxley, and make the Universities again what they 
were in the middle ages, the very centres of intellectual force 
and light in the country ? The Universities are so rich that they 
could beggar the whole world. Will they allow themselves to 
be beggared by Harvard?” 

The first numl^r of the Linj^dst and Educational Review^ a 
monthly joumal devoted to language, antiquities, science, and 
education, has appeared ; its object is the popular treatment of 
the various branches of ethnology, folk-lore, and kindred sub¬ 
jects. This first number contains an interesting article on practi¬ 
cal education, in which the M'ider use of the natural sciences in 
schools is advocated and the disproportionate amount of time 
spent on the study of the classics deprecated. It also con¬ 
tains several other interesting articles in ethnology, &c. We 
gladly note that the editor intends to give a portion of space 
monthly to the proceedings and papers of local scientific societies. 

At the General Monthly Meeting of the Royal Institution, on 
Monday, the Secretary reported that Lady Fellows, the widow 
of Sir Charles Fellows, who was long a member and frequently 
a manager of the Royal Institution, had bequeathed to the 
Institution her drawings of Sir Charles's celebrated collection of 
watches, bequeathed to the British Museum. 

ARRANiiKMENTS have been concluded between the proprietors 
of the Daily Telegraph and Mr. Bennett, proprietor of the New 
York Herald^ under which an expedition will at once be de¬ 
spatched to Africa, with the objects of investigating and reporting 
upon the haunts of the slave-traders, of pursuing the discoveries 
of Dr. Livingstone, and of completing if possible the remaining 
problems of Central African geography. This expedition has 
been undertaken by and will be under the sole command of 
Mr, Henry M. Stanley. 

At the fortieth Annual Meeting of the Statistical Society, held 
on June 30, the report showed an increase of seventy-six Fellows 
in the year ending December 31, 1873, By consequence, the 
financial state of the Society is satisfactory, the surplus of assets 
over liabilities being 2,508/. Dr, Guy was re-elected president 

It was reported last week that the cable steamer Faraday (see 
Nature, voI. x. p. 64) had struck on an iceberg off- Halifax 
and became a total wreck. Happily this rumour has been 
proved to be without foundation. 



196 


NATURE 


\ y^ly 9 .1874 


On Saturday last, July 4, a meeting of the Council of the 
Royal School of Mines was held at jthe Jermyn Street Museum, 
^ at which the reports of the examinations of the sliitlents con¬ 
nected with that institution were received and considered, and 
the prizes awarded. 7 'he following gentlemen received the 
diploma of Associate of the Royal School of Mines :—IMining, 
Metallurgical, and Geological Divisions, S. A. Hill and W. 
Saise ; Mining and Metallurgical Divisions, R. Cowper, A. R. 
Guerard, C. Lloyd Morgan; Metallurgical Division, W. I’carce; 
Geological Division, A. R. Willis and.W* Frechcville. The 
'two Royal Scholarshijis of 15/. each for first year's students w^cre 
awarded to Henry I.ouis and i-^. Plsher Pittman ; II.R.H. the 
Duke of Coinwairs Scholarship w'as awarded to A. R. Willis, 
and the Royal Scholarship of 25/. to W. S. Lowe; the Kdwanl 
Forbes Medal and piize of Ijooks were awarded to A. R. 
W’^illis ; the Dc la Beche medal and pri/c of books to C. Lloyd 
Morgan; tLe Murchison Medal and pri/.c of books to A. R. 
WMlIis. 

Tub Quarteily W'ealher Report of the Meteorological Office 
has been issued, containing the observations of the seven ob¬ 
servatories from April to June 1873. 

The additions to the Zoological Society’s Gardens during the 
last week include a Himalayan Bear ijilnus iibciaiius)^ presented 
by Mr. George I^ockie ; two Red Kangaroos \^Macropitt rohm- 
im) from Aiiblralia, presented by the Acclimatisation Society of 
Melbourne ; two Aiidouln’s Gulls (Lanfs audouhti) from Sar¬ 
dinia, presented by Lord Lilford; a Kappler^s Armadillo 
(Tatusia kappleri) from Surinam, deposited ; two Musciuashes 
{Fikr zibet bus) fiorii North America, received in exchange; a 
Harpy Eagle {^Thrasactits harpyia) from Paraguay ; seven Ariel 
Toucans {^Ramphastos .rnW) from Brazil, purchased; a Collared 
P’ruit Bat (CyNonycieris roUaris)^ born in the Gardens. 


SCIENTIFIC SERIALS 

The current number of the yoiinial of Anatomy and Physio 
lo^ contains se\eral ])apeis of interest. Dr. iiinz commence’ 
with an article some effects of alcohol on w^arm-bhioded 
animals, in wdiich lie sui)porl’‘' the non-hcating action of alcohol, 
considering the subjective impression ns partly the coii^criuencc 
of the in-itation of tne net \ os of the sttunach, and of tlic* en¬ 
largement of the ciUan.'ous vesscN. TJie cooling oftccL of 
alcohol on febiilc coiiditions is dcnionstnitcd and sliowji to 
depend 011 its direct diniinuLiou of the activity of the cellular 
elements of the body, <m the mcroa>e of the cutaneous circulation 
which arises frem strenglliening of the heart’s action, and in the 
diminution of muscular activity which fo1lo\\;» its exhibition. 
—Dr. J. Blake continues his obser\ations On the action of 
inorganic substances when introduced directly into the blood, 
endeavouring to show' that in the same isf»mor])lioiis groii]) of 
elements, the intensity of physiological action increases as the 
atomic W'cight of the clerncnt.s, but the relative atomicity of 
groups wdiich are not closely rclat(‘d shows no corres-j^onding 
gradation. 'I'he salts described on the present occasion arc those 
of the alkaline earths.—Prof. C'leland discusses duiible-boflied 
monsters (kittens), and the dcvelopnicnl of the longue in them, 
that organ l^eing frecpiently found situated in the na.sal jiassages, 
the palate at the same time being deft.—I )r. C. Rcyher described 
points connected with llic cartilages and synovial membrane.s of 
joints, showing that tlie “synovial process,” or portion of the 
synovial membrane wdiich lies over the borders of the cartilages, 
is not to l>c looked upon as an ingrowdh of the sjmovial membrane 
but as being fonned in situ as the development of the joint pro¬ 
ceeds.—Mr. Rcoch endeavours to account for the presence of 
free hyd»^ochloric acid in the gastric juice, the constant presence 
of which he gives experiments in proof of, on the far-fetched as¬ 
sumption that the oxidation of the sulphur which is contained in 
albumen takes place in the w%alls of the stomach; that the 
.sulphuric acid thus formed decomposes the sodium chloride, 
liberating free hy Uochloric acid to form part of the gastric juice. 
~ -Prof. Turner having had a second specimen of the Greenland 
shark (laemari^uv boreah'^), h enabled to give an account of 
parts omitted in the original description, to be found in the same 
journal of the year previous. He gives drawing of the animal, 


which was six feet long. It was male, and the sexual organs 
are described. The testes possess no vasa-deferentia, their pro¬ 
ducts must therefore be shed into the peritoneal cavity, whence 
they reach the exterior water through the abdominal pores. The 
ureters were found to combine before they entered the cleaca by 
I the single duct.—Prof. Savory has a paper On the use of the 
ligamentum teres of the hip-joint, in which he endeavours to 
piove the idea, which, as he remarks, had been previously 
suggested by the late Prof. Partridge and by Prof. Turner, that 
the body i.s slung on the two ligaments as a carriage is on C- 
springs. Prof, llumphry criticises Mr. Savory’s results, re¬ 
stating his former remarks that the ligamentum teies is not 
tense in the erect posture.—Prof. Turner, in description of 
variitions in the arrangement of the nerves of the human body, 
mentions a branch from the fourth cranial nerve to the orbicu¬ 
laris palpebrarum. In another Instance the same nerve sent a 
branch to the infia-trochlear of the nasal. Peculiarities in the 
various plexuses are also noted.—A loquacious paper follows by 
Dr. Kadcliife on the syntheses of motion, vital and physical, in 
which it is attempted to be shown, that in muscle the state of 
rest is that of contraction, the state of action relaxation. 

-Mr. Ogilvie and Mr. Cathcart give the dissection of 
a malformed lamb.—Prof. Crum-Browm gives an ingenious 
explanation of the sense of rotation and its connection with 
the semicircular canals, connecting it with tlic inertia of 
their contents aflecting the peripheral ends of the auditory 
nerves.—Dr. Brunton proves the value of external wrarmth in 
preventing death from an over-dose of chloral.—Mr. F. Champ- 
neys gives a detiiled description of the septum of the auricles 
of the fiog and the rabbit.—Mr. J. C. Ewart describes the 
epithelium in Iront of the retina .and the external .surface of the 
lens.—Dr. J. Ogle describes and figures a man born without 
leg.s. - Prof. Turner gives a drawing of the surface of the brain 
in its relation to the skull, wdiich is followed by part of his 
paper on the jdacentation ol the sloths, which wc have noticed 
on a former occasion.—Notes on some muscular irregularities, 
follow, by Prof. Curnow; and the papers of the number end 
wiili three short notes l)y Mr. G. J. M. Smith, Mr. J. A. Russell, 
and Mr, Bellamy, on the dissection of an excised elbow, on 
unusually large renal calculus, three inches long, and a fusion of 
some of the carpal bones, repeclively. 

Bulletin Mensud de la Socicte alAcetimatation de Paris ,— 
In his anniversary speech, reported in the Bulletin for April, M. 
Drouyn dc Lhuys, the president, gives an interesting account of 
the victories of acclimatisation in the case of the coffee plant, 
the product of which, now universally esteemed, would never 
have been general but for its transplantation from its native home, 
Abyssinia, into other parts of Africa, into Europe, Asia, Ame¬ 
rica, and those J-ast and West Indian Islands which are now its 
best producers.—M. II. Bouley follows with an exhaustive 
paper on the subjection of animals by man to his own purposes. 
He analyses the various effects of food, of climate, of locality, 
of sc’eetion, and other influences on the natures of animals, and 
shows how our principal useful animals, such as the horse and 
the dog, have gradually, by dint of the constant exertion of 
various powers, been brought to their present .state of subjection.— 
The annual report of the Society gives a retrospective glance at 
the year’s work. Among birds the principal acquisitions have 
been varieties of pheasants, black swan.<«, and Chilian geese. 
Among fishes, the triescope fish, the rainbow fish of China, and 
the y^ouramif are the most remarkable. Among plants, numerous 
Australian trees, acacia.«, and others ; various kinds of bamboos; 
tl e Eucalyptus^ fairly acclimatised in Algeria ; and China grass, 
which promises to form a useful textile fabric, have been in¬ 
troduced. 

Zeiischrifffiir Recent numbers of the Zcitschrift 

fiir EthmdohHe have been continuing and concluding the series 
of papers in wliich its readers have been put in possession of a 
very minute summary of Col. Dalton’s official report on the 
ethnology of Bengal, translated by Herr Oscar Flex, missionary 
in Ranshi. These valuable reports proclaim the remarkable 
dissimilarity which prevails in the domestic habits and national 
customs of tribes presenting strong linguistic and psychical 
affinity with one another. Thus amongst the Manipuris, who 
may possibly, however, be of Aryan descent, although they have 
long l»cen followers of the religion of Brahma, and claimed him 
for their proto-genitor, the women enjoy perfect freedom, both in 
regard to their control of the household and their participation 
in games in which men take part ; and although the husband may 
divorce his wife on good grounds, if he ventures to do so with) 




July 9 , 1874 ] 


NATURE 


197 


out valid reason the woman may leave him and appropriate to 
herself all his possessions, with the exception of a cup and his 
loin-cloth. These people also celebrate feasts at which meat is 
partaken of, contrary to the ]jroscriptions of their present form 
of religion. Among the neighbouring Kukis no such practices 
prevail, the men drinking and smoking apart in their festive 
gatherings, and celebrating solemn festivals by visiting the graves 
of their forefathers to consult oracles and seek for omens. In the 
country of the Kasiis, where I-ieut. Beclingfield was murdered 
two years after its annexation to our Indian empire, monoliths 
and other stone memorials are common, and for the most part 
present great similarity to the menhirs and cromlechs of Cornwall 
and Brittany. The Caros, whose country lies west of Kasia 
and extends in the south and cast as far as the Brahmaputra, are 
but little known beyond llicir own frontiers, while the moun¬ 
tainous districts of their settlements continue to be almost wholly 
unexplored. These tribes claim to be a primitive people, while, 
like the Brils, they pretend to have affinity with the English 
races.—Dr. J. C. Wetzstcin gives an interesting account of 
the ancient Hebrew threshing board, still in use in Syria, 
where every village has its communal threshing ground to 
which the neighbouring landowners—both great proprietors and 
the small peasants—bring their grain, mostly on camels, to be 
]nepared on these curious tables or boards. Dr. Wetzstein has 
laid before the Anthropological Society of Berlin a sample of 
the stones in use for this simple mechanical contrivance, whicli 
appears to be almost unchanged in its structure and motlc of j 
use from Biblical times to the present day, and may be seen 
amongst the IJerbers, the Cyi)riols, and in other ])arts of Asia 
Minor, besides Syria. 


SOCIETIES AND ACADEMIES 

I.UNDON 

Royal Society, June 18. On the Employment of a Plam- 
mctcT to obtain Mem V^ilucs frenn the traces of continuous Self- 
recording Meteoroli>gical Iin.trumcnts, by Robert 11 . Scott, 
E.K.S. 

'I’he usual method of dealing with barogiams and thcinio- 
grains is to meariirc them at certain intervals by appropriate 
scales, and to treat the numerical values so obtained by arith¬ 
metical processes so as to arrive at mean results. 

At the suggestion of Mr. Francis Gallon, the Meteorological 
Committee gave instructions lliat measurements should l>e made 
of the curves by means of Amsler’s f'lammcter, in order to test 
the accuracy of unpublished means. 

It is perfectly obvious that the measurement of the area of 
the curve, if it can be executed with sufficient accuracy, must 
give a far more satisfactory nio<Ie of ascertaining the value of the 
mean ordinate of the curve, than the calculation of the average 
of any number of measured individual ordinates, while the 
economy of time insured by the use of the planimeter forms a 
mcjst important recommendation for its use. 

The mode of employing the inslriiineiit i.s as follows:—The 
entire perimeter of the curve, down to the base line, is mea¬ 
sured, and the value noted. Then //a///;’- ihe Htmr kne hue, 
a rectangle of known height, in unit.s of the scale of the curve, 
is next measured in the same way, and the value noted again. 

The ratio of these tw^o values is the mean value of the ordinate 
of the curve, or the mean pre.s5urc or temperature for the inter¬ 
val embraced by the curve. 

The table subjoined to the paper shows for a period.of eight 
months the means of temperature for Kew Observatory obtained 
])y the planimeter, as well as those yielded by the old method, 
both for daily and for five-day means. It will be seen that the 
difference in 242 determinations of daily means only amounted 
to o‘*’5 on six occasions, and to o''*6 in one instance, while out of 
49 cases of five-day means the greatest dilTerence was only o“'4, 
and this was only once attained. 

At the end of the table a column headed “ Wr. Rep. i^ates ” 
gives the values obtained by measurement of the plates published 
in the “ Quarterly Weather Report ” for the period embraced 
by the mtasurement.s to which 1 have just alluded. It will be 
seen from it that the five-day means so obtained hardly differ 
from those which are yielded by the direct measurement of the 
photographic curve by means of the planimeter. 

The plates in question are obtained by tlie use of Mr. Francis 
Galton's Fautagraph, w'hich transfers the seconds at a reduced 
^ime-scale to zinc plates, which plates are subsequently further 


reduced and transferred to copper hy Wagner^s Pantagraph, as 
explained in the report of the Committee for 1870, 

Such a test as this affords a satisfactory proof of the accuracy 
of the reproduction of our automatic records which are executed 
in the Meteorological Office. 

The result of these preliminary experiments is that the plani- 
meter means are practically identical with those obtained by 
treatment of the values of the hourly ordinates. 

On the diuretic action of Digi/afis, by T. Lauder Brunton, 
M.D., and Henry Power, M.B. 

The object of this communication is to show that the diuretic 
effects which follow the exhibition of digitalis depend on the re¬ 
actionary relaxation which follows the spasm of the smaller renal 
arteries consequent on tlie influence of the digitalis, instead of on 
the direct increase in the arterial blood-pressure, the direct effect 
of the drug. 

An account of certain r>rgani?ins occuning in the Blood, by 
W. Osier, M.D. 

In many diseased conditions, and sometimes in health, careful 
investigation of the blood proves that, in addition to the usual 
elements, there exist pale granular masses, whicli on closer in¬ 
spection present a corpuscular appearance, varying in size from 
a quarter that of a white blood-corpuscle to enormous masses, 
with an oval or rounded form, sometimes elongate or irregular. 
The author watches these bodies at a temperature of 37* C, and 
finds tliat they undergo remarkable changes. At first uniform 
and still, Brownian movements soon commence ; fine projections 
from the mass develop ; its edges become less dense, more 
loosely arranged ; semi-free minor corpuscles form, which quickly 
break away, moving independently in the fluid. (.)ther filaments 
undergo the same change, fresh detachments becoming so nume¬ 
rous as to fill the field of the object glass. Granules presen* 
themselves in abundance. I'he original mass h.is now' become 
perceptibly smaller and more granular. The variety of the forms 
increases as the development goes on; and whereas at first sperma- 
lo/.oa-Jike or .s])indlc-sliapcd forms were almost oxclmsivcly. to 
be seen, more irregular forms appear later, posses'-iiig two, three, 
or more tail-likc processes. It is to be noted that in blood with¬ 
out the addition of saline solution or scrum, no change takes 
place ill the corpuscles under consideration, even after prolonged 
warning. Tt must still be confessed that wc know nothing of 
the origin or destiny of these corpuscles ; they evidently cannot 
arise from the disintegration of while corpuscles, for they form 
individual elements circulating through the blood. 

On (^)l^^ferine and its Conversion into the Aromatic IVinciple 
of Vanilla, by herd. Ticmaiiii and Wilh. Haarmann. Cumimi- 
nicaled by A. W. lloirmann, J'. K.S. 

Given tlie number of figures (not exceeding i<x>) in the recipro¬ 
cal of a prime number, to determine the prime itself, by William 
Shanks. Communicated by the Rev. G, Salmon, E.R.S. 

Description of the living and extinct races of gigantic Land 
Tortoises. Part 1 . and 11 . Introduction, and the Tortoises of 
the (ialapagos Islands, by Albert Gunther, F.K.S. 

I'he author having the opportunity of examining remains of tor¬ 
toises from the Mascarene Islands concludes that tlie seveial extinct 
gigantic species arc different from the more recent ones, and that 
there is the greatest resemblance between the tortoises of the 
Mascarene and Galapagos Islands. An historical account is 
given, which shows that the presence of these tortoises at two so 
distant stations cannot be accounted for by the .agency of man, 
at least not in historic times, and therefore that these animals 
must be regarded as indigenous. The second part contains a 
description of the Galapagos tortoises. 

Scottish Meteorological Society, July 2. —This w'as 
the Half-yearly General Meeting of the Society; the Marquis 
of Tweeddale, president of the Society, in the chair. The 
report was read by Mr. Milne Home, chairman of the 
Council, from which it appeared that the Society's stations 
number at present 104, of which 92 are in Scotland, and that 
the Society consists of 558 ordinary, 15 corresponding, and 8 
honorary members. Observations are made at fourteen stations 
in Scotland at 12.43 connection with the International 

sclieme of Meteorology. I'he Hon. B. iVimrose, secretary of 
the Fishery Board, who had entered with much zeal into the 
inquiry into the relations of meteorology to the herring fishery, 
having intimated that if the Society would furnish the necessary 

nstruments he would endeavour that tnenty sets of obsetva- 
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tions of sea temperature should be carried on during the fishing 
season, the Marquis of Tweeddale* has liberally provided the 
instruments required. Dr. Arthur Mitchell stated that the 
Ozone C'omniittec had resolved publicly to invite investigators 
to submit tu them any scheme which in their opinion would in¬ 
crease our knowledge of ozone, and which they were desirous 
to prostcutc if asserted. It is hoped that some line of inquiry 
likely to lead to satisfactory results will soon be suggested, and 
whenever this is done the Committee will be prepared to give 
assistance* out of the fund of 100/. placed at their dis]>osa] by the 
miniificonce of the noble riesidcnl. Dr. Arthur Mitchell and 
Mr. lluchan read a ]>apcr on the inllucnce of seasons on human 
mortality, which wo hope to give next week. Mr. llallingall, Islay, 
exhibited and-described a new pressure ancometer, invented by 
him. 7 'hc instiiimcnt cotiiishs of a measured surface, which, 
cxposcfl to the wind, icgislers its force by means of an index, 
acted upon hy a wooden jihiiiger in a bath of mercury. Mr. 
'riiomns S'levenson, (\K., described a poitable barometer made 
of rniilJeuble non, uhich he suggested for portable purposes. 
Tiic in'^lruineiit also contained an ingenious arrangement sug¬ 
gested to I'lin by Mr. L. Sang. Iron will also be very siiitabJe 
lor water or oil barometers in which a very large scale is desir¬ 
able J or .showing sudden changes in the atmospheric pressure, 
the acTuiale observations of which are likely to grow in im- 
poitrmce bom year to year. 

BliRLTN 

German Chemical Society, June 8.—C. Rammclsberg, pre¬ 
sident, in the cliair.—C. l.angbein described the manufacture 
of iodide of poUivsium from iodide of copper, containing 60 - 66 
per cent, of lodmc, which is now largely imported from Peru. It 
is transfmnud into 111 by treating it with Slly and then saturated 
with carbonate of ])Otassium.—^J. Thomsen maintains his view 
against that cxprca.'cd by Berthelot, who believes the existence 
of difiniic hj (bates of acids and alkalis to be proved by the heat 
of ciunlunaiioii. -M. Ncncky, by healing acetate of guanidine, 
lins o!)taine(l:\ new moueatomic base, guaiiainine, of the formula 
(U.~'l'lie .san e author has obtained a direct combination of 
oxalate <<f ethyl with .sulpho-urea.—K. Ileuman communicates 
i>l ‘servations on cinnabar. 1 .ight Iranslorms it into the black modi- 
Ikution, pariiculariy when obtained by precipitation. Metallic 
topper yI separates mercury from it in the metallic slate. 
— C. T.u,b( iniiinn, by treating benzoyl-benzoic acid 
widi sul[>lanic acid, has transformed it into anlhracen-sulphuric 
atid.—A. ^V. Hofmann has iiiVLStlgated residues of the aniline 
niJiiuiUctoiy t'f M. Weihr in Cologne, consisting of pure phe- 
nylcnc-ciainine.—K. ^VippcunaIm puldishcs new investigations 
on the coiaknsed hydroc>anic arid C;,Nyliy lately obtained by 
J.aiigc. It is always formed when hydrocyanic acid is kept 
V. ilii a small quantity of alkali, and then distilled. It is ex¬ 
torted lioin the re.^uliie by ether. Hydrate of baryta trans- 
Ion. i-, it iiiio glycocol. Its formula ajipears to beN^C — 
(NH.) II- N, the nitrile of amido-malonic acid.— 11 . SchifF 
a- d'p o Die iorniuki of a dilaurcate iif glycerine to the fat of 
laurel, wliicli lias hitherto been considered as a derivative of 
a’iylic glyo(jl.—L. Henry proves the formula of lactide lobe 
fhmbly as large a-, has lieen admitted until now «= (0311403)5,.— 
TJic s.une chemist described derivatives of ]»ropargyl Cylbj with 
Itr, Ih., ar:d Br-, of chloride of ally] with IlBrO and of chloral 
AviDi inonorhu.rnydrin of glycol.--C. Kaiser .showed a .*:et of 
very c'.act weigh)s cut in rock crystal and obtained fr^mi the 
nianulaclory of Hermann .Stem in (fberstein, near Kreuznach. 

Paris 

Academy of Sciences, June 29.—M. Bertrand in the 
chair.—Ocn. Morin communicated to the Academy a telegraphic 
(U^.p trh fiorn the Krnperor of Jirazil, sent from Rio de Janeiro 
on [via- 23, and received in l^aris on the 24lh.—'Fhe following 
cuTTinninicaiions were read :—On a new property of metallic 
l»y MM. H. Siiinte-Claire l>eviIJe and H, Dcbray. 
Wl.e,. uMiiuii Jiinfl riio iiiim are precipitated from their solutions 
by'.nm c oc.d or alcohol, the finely divided metallic powders 
p is^C'.s r 'nnl;:ibie piopertics. The rhodium thus obtained de- 
compo^L.s alcohol (in presence of alkali) hydrogen being libe- 
) ited and au produced. Formic acid is decomposed by 

ih.' srr.ne Mili'tance into carton dioxide and water. Platinum 
li :il p ilvd im m ih*- same c mdition do not attack formic acid, 
while indium and nuheniuin act like rhodium.— M. A. Ledieu 
PpsciiUd Die coududiiig portion of h)i> researches on the theory 
»/l the coilusi-jn of bodies wUli consideration of atomic vibrations. 


—On the spectra of vapours at high temperatures, by Mr, J. N, 
Ixickyer. This paper contains the results of experiments already 
communicated to the Royal Society and published in Nature. 
—Report on the state of the preparations for the expeditions sent 
by the Academy to observe the transit of Venus on Dec. 9, by 
M. Dumas.—Report on the administrative measures to be taken 
for the preservation of territories threatened by Phylloxera^ by 
the Commissioners. It is suggested to the Academy that a 
special law should be made compelling proprietors to declare 
the first appearance of the scourge, that experts should 
then be appointed to examine into the state of the 
infested vines, and that these should be destroyed when 
thought necessary by ministerial decision, the proprietor 
receiving adequate compensation. It is fuither suggested to 
destroy the vines surrounding the districts actually invaded, to 
disinfect the soil by chemical methods, and to burn the cuttings, 
leaves, and roots of the diseased ydants as well as the plants 
themselves in the same district where the uprooting has taken 
place, and finally to prohibit with the utmost rigour the exporta¬ 
tion from infested territories of anything that might serve as a 
vehicle for the insect.—M. Heis communicated a letter sent by 
him to M. Faye concerning the studies recommended to the ob¬ 
servers of the forthcoming transit of Venus, 'i'he author sug¬ 
gests the observation of meteors and the zodiacal light with re¬ 
spect to colour, intensity, form, &c. ; also of the milky way and 
of polar auroras.—On the temperature of the sun, by M. J. 
Violle. The author gave a description of the apparatus employed 
by him in this inquiry. A determination made at Grenoble on 
June 20 at 3.30 gave the temperature i,354“> but to get at the 
true temperature of the sun this number must be corrected for 
atmospheric a!)sorption and other causes. To eliminate these 
errors the .author has made several ascents of the Aljis, but the 
results are not yet made known.—Some remarks \vcre made on 
the foregoing paper by IM. If. Sainle-Clairc DevilJe, and 
M. Bert helot communicated a paper <) /ro/os uf these rernaiks 
entitled “On high temperatures.”- On the application of 
carbon disulphide mixed with tar and with alkalies for 
the destruction of Phylloxera^ by M, C. Moiiestier. • M. Lcco(| 
de Boisbaudran communicated a note on the use of carbon 
disulphide for the same purpose.—On a point in the theory of 
functions, by M. Hulphen.—Geometrical integration of the 
equation L{xdy ^ yiix) — Aldy + iXtix — D, in which L, 
and A'designate linear functions of x and j', by M. Fourcl.— 
New' method for deteimining the index of refraction of li<iuids, 
by MM. Terguem and Trannin. I'he authors gave a description 
of their apparatus and some of the results obtained by it.—On 
electro-static phenomena in voltaic batteries, by M. A. Angol. 
—On the evaporation of liquids at temperatures above their 
boiling points, by M.de Gernez.—On newa])paratus called^/<r//Vt7v- 
melerSf lor the study of the ]ihcnomena olThc combustion of gun¬ 
powders, by MM. Deprez and II. Seberb--Note on an intestinal 
calculus of the sturgeon, by MM. Delachanal and Mermet.— 
Results of the employment of phenol in burials, by M. Prat.— 
(^n the publication ol the obscivalions of meteors made by M. 
Coulvier-Gravier, a letter from M. Schiaparelli.—On the struc¬ 
ture of the caudal appendage of certain ascidiau l.arvtv, by M. J. 
Giard.—On the presence of lead in the brain, by M. Dareinberg. 
Tliis was found after cases of lead-poisoning.-—M. Chatin was 
elected during tlie meeting to supply the vacancy in the botanical 
section earned by ibe death of M. 0 . Giy. 
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Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 8, bound in cloth, price lar. 6^. 

Cloth Cases for binding all the volumes, price u. da', each. 

Reading Cases to hold 26 numbers, price 2^. (id. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


TIS L E Y* S 

PENDULUM APPARATUS. 

With Tracer, &c., for drawing; Lissajous* Curves oa Cards, or 
blackened Glass for the Lantern ; packed in Deal Cabinet (3 ft. 

X 1 It. square), which serves as a Stand for the instruuieni to 

work on ., ,.;^i2 o o 

Reflectors for projecting the Flf^ures on the Screen . 3 12 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from 1 : i to i: 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. I'yndall at the Royal Institution ... ;C5 5 o 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very useful^ not only 
to the Members of such Societies^ but to all who are interested in 
scietUific and literary subjects^ the Publishers have determined to 
devote a portion oj their Advertisement columns to this purpose^ and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURKS, dr’r., at the nominal charge oj One for each 

insertion. 

The Publishers of Nature will he glad if the Secretaries oJ 
Societies will aid them in their endeavours to make this weekly 
Diaiy as complete and useful as possible. Notices intended for 
insertion therein must be sent^ addressed to the I’ublishcrs, by 
Wednesday Mornings. 

Office— 29. BEDFORD STREET, STRAND. 


Works by Francis Gallon, F.R.S. 

METEOROORAITIICA, or Methods of Mapping the Weather. 
Illu-straled by upwards of 600 Printed Lilhographic Dia¬ 
grams. 4to, 9jr. 

As Mr. Gallon entertains strong views on the necessity 
meteorological charts and maps, he determined, as a practical 
])roof of what could be done, to chart the area of Europe, so 
lar as meteorological stations extend, during one month, vir. the 
month of December 1S61. Mr. Gallon got his data fioin au¬ 
thorities in every part of Britain and llie Continent, and on the 
ba.sis of these has here drawn up nearly a hundred diffierent maps 
and charts, showing the slate of the weather all over J'iurope 
during the above period. 

HEREDITARY GENIUS: An Inquiry into its Laws and 
Consequences, Demy 8vo, 12s, 

“A most able and most interesting hook.”- -Times. We 
know, through the admirable labours of Mr. Gallon, that Genius 
tends to be inherited.”—Darwin's “Descent of Man,” vol. i. 
P- 3 - 

MACMILLAN & CQ., LONDON. 


An INTRODUCTION to the OSTEOLOGY 

of tlie MAMMALIA. Being the substance of the Cour.se 
of Lectures delivered at the Royal College of Surgeons 
of England in 1870. By W. II. FLOWER, E.R.S., 
F.R.C.S., Hunterian Professor of Comparative Anatomy 
and Physiology. With numerous Illustrations. Globe 
8vo, *fs, 6^4 

Although the present work contains the substance of a Course 
of Lectures the form ha.s been changed, so as the better to adapt 
it as a handbook for students. Theoretical views have been 
almost entirely excluded ; and while it is impossible in a scien¬ 
tific treatise to avoid the employment of technical terms, it has 
been the author's endeavour to use no more than absolutely 
necessary, and to exercise due care in selecting only those that 
seem most appropriate, or which Jtave received the sanction of 
general adoption. With a very few exceptions the illustrations 
have been drawn expressly for this work from specimens in the 
Museum of the Royal College of Surgeons. 

MACMILLAN fc CO., LONDON. 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W. 
(Three minutes’ walk from South Kensington Museum). 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL. SILK, FEATHERS, 

Completely dyed in so niliuitcs without !»oiling tlie hands. 

Full Instructious supplied. Of all Cbcmi&ts and Stationers. 

JUDSON'S DYES.—Dyeing at Home.— 

JUDSON’S simple DYES are most useful and eflcclual. Ribbons, 
silks, feathers, .scatfs, lace, braid, veils, liandkercbicfs, rloiuls,bcriioii'ies, 
Shetland shawls, or any small aiticle of drtss, can easily bo dyed in 
a tew minutes without soilinf^ the liaiids, violet, majf^nia, ciimsoii, 
iimiive, imrjde, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or J^hoto-Priiits should be dipped in Jiot water and then sub- 
iiiiltcil to a hot bath of JUDSON’S ];V ES. Beautiful cflecis aic thus 
produced in Rieen, ftink', brown, and in.'uiy other tolours-—Use Judsoii’s 
J >yrs for general tinting. Dye your Cailcs de Visitc, 

JUDSON’S DYES. — Ferns, Grasses, 

Flow ers, .and Sea-wceds may be d>C’d most e.\qnLslle colours, j^iccn, 
crimson, purple, .scaiUt, &r , by simply dipping them 111 a .solution of 
jUDSON S DYES. Charming Bouquet iimy be thus roinposecl. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or imsgcnla, will 
iiunke lialf a pint of biilliunt writing ink in one minute by simply adding 
hoi water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural 1‘lans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. 'I'hey may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and u 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with W'.atcr. "Jliey .sink deeply into the fil)re, and will not rub 
off. They form the most ecjinoinical slaiii on rccoid. Light Brown for 
mahogany colour is excel!wnt; No. 2 Black for w.ilmit: Canary for 
satin : also black, lavender, magenta, and many other colours. 


SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in T.ondon, Chemists and St.uioners in the 
Countiy. 


HOLLOWAY’S OINTMENT and PILLS. 

Experience before authority.for nearly a third of a century have 
these remedies stood in the foremost for overcominj; ulcere, sores, 
wcllincs. rashes, and :dl descriptions of skm discaws. At first the 
faculty det)o.inced these medicao.euts, but tlie espenence ^ sufferers 
soon overthrew all uiterc.stcd oppn^tiom lho« whom Holloway s 
mediciuc hod cured told other invalids the benefits they had derived 
from lUcir use; these in their tuin tried them, and found equ.dly satis¬ 
factory results. Old and new stoics of knowledge were ransacked to 
discover the siirtvst and simplest method of meeting and conquering 
sickucBS—the issue w'a.s the invention of Hollaw.ay^ Curatives, which 
the te.stimony of patients universally indorses as indisputable defences 
against disease. „,, 
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NEW BOOKS. 


TELEGRAPH and TRAVEL. A Narra- 

live of the Formation and Development of Telegraphic Communication 
betwee|n England and India, under the Orders of Her Majesty’s Go¬ 
vernment : with Incidental Notice.s of the Countries through which the 
Lines pass. By Colonel Sir FREDERIC GOLDSMTD, C,B. 
K.C.S.I., late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps, 8vo. tln^nicdiatcly. 


ESSAYS and ADDRESSES, by PROFES- 

SOBS and LECTURERS of Owens College, Manchester. Puhlishcd 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. 8vo, 14^. [This day. 

Amon^ the contributors to this volume are the following The Duke of 
Devonshire, K.G. F.R.S., Prof. Greenwood (Principal), Prof. Ros.coc, 
F.R.S., Prof. Balfour Stewart, F. K.S., Prof. Wiiliain«;on, F.R.S, Prof. 
Gamgee, F.R.S., Prof, Bryce, D.C.L., Prof, jevons, F.R.S., &c. 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, D.D., Regius Professor of Greek in the University 
of Cambridge. Crown 8vo, 6j, [Just ready. 


HOR.^ HELLENIC/E. Essays and Dis> 

ciissions on some Important Points of Greek Philology and Anti- 
4^uity. By JOHN STUART BLACKIE, F.R.S.K., Professor of 
Greek in the University of Edinburgh. 8vo, i2j. 

[This day. 


SOME LEADING PRINCIPLES of Po¬ 
litical ECONOMY newly EXPOUNDED. By J. E.CAIRNF.S, 
M.Am Emeritus Professor of Political Economy in University College, 
London. 8vo, X4S, [This day. 

''It is with great pleasure that we welcome another contribution to politi¬ 
cal economy from the ablest living rcpreseDtati\e of the school of Ricardo 
and Revinu, 

" The most important part of this volume is that which deals with cost of 
production and of value as determined by cost. It is on this subject that 
Prof. Caimes has rendered the most Mgnal service to the progress of econo¬ 
mic science; and. if we mistake not, his investigations will mark nii era in 
the history of political econemy as distinct as, and scarcely le.ss important 
than, those connected with the names oi Ricardo, Malthus, and Mill,”— 
A ihenteum^ 


'IVelfth Edition, Revised. 

NOTES on the PARABLES of OUR 

LORD. By R. CHENEVIX TRENCH, D.D., Archbishop of Dub 
Im. 8vo, lar. (t5,U day. 


A NEW FRENCH DICTIONARY. 

A COMPENDIOUS DICTIONARY of th« 

FRENCH LANGUAGE (French-English and English-French). Fol 
lowed by a List of the Principal Diverging Derivations, and precede! 
by Chronologies'll and Historical Tables. By GUSTAVE MASSON 
Assistant-Mas<cr and I librarian, Harrow School. Square half bound 
6^' [This day. 

1 his volume, though cast_ in the same form as other dictionaries, has seve 
ral distinctive features which increase its value for the student. In thi 
r rench-English part, etymologies, founded on the researches of Messrs 
latire, Scheler, and Brachet, are given. The list of diverging derivations, a 
the end of the volume, will be very useful to those who are interested ii 
tracing the various developments of original Latin words. But that whicl 
makes it almost indispen.sable to students of the political and literary histon 
of France, is to be found at the beginning of the work, where M. Massoj 
has drawn up dear and complete tables of historical events, viewed in con 
nection with the developments of literature and language, between the deatl 
of Charlemagne, 814 A.n., and that of Louis Philippe, 1850. These table 
are illustrated by remarks on the various social moods, of which the work 
produced were the expression. Appended also is a 'li.st of the principa 
Chronicles and Memoirs on the History of France which have appeared U] 
to the present time ; the French Republican Calendar, compared with thi 
Giegorian ; and a Chronological List of the principal French New.spaper 
published during the Revolution and the Fir>t Empire We feci sure thi 
all who .study this woik will allow that the author has .signally overcome th 
lexicographer's natural tejidcncy to dryness. As a dictionary, it is unusuadl 
copious, and as a book remarkably handy. 


THIRD AND CHEAPER EDITION, SOMEWHAT ABRIDGED. 

JOHN COLERIDGE PATTESON’S LIFE 

15 V CHARLOTTE M, YONCE, Author of “The Heir of Redclyffe. 
With Two Portraits, engraved by Jeens. 2 vols. crown 8vo, lax. 

[This day. 

“ Miss Yonge's book i.s in one respect a model biography. It is made u 
almost entirely of PaLteson’s own letters. Aware that he bad left his home fi 
once nnd for all, his corrc.spondcnce took the shape of a diary, and as w 
read on we come to know the man, and to love him almost as if we had sec 
him. theptaunu 


WORDSWORTH, SHELLEY, KEATS, 

and Other ESSAYS. By Professor MASSON, Crown 8vo. 

[Immediately, 

THOUGHTS on REVELATION. By 

JOHN M'LEOD CAMPBELL, D.D* Second Edition, crown 8vo, 
5 *' [This day. 

BIRDS: their Cages and their Keep. By 

Lady DICKEY. With Illustrationi;. Crown 8vo. 

[Shortly. 

NEW VOLUME OF **NATURE SERIES 

The TRANSIT of VENUS. By George 

FORBES, B.A., Profespor of Natural Philosophy in the Andersonian 
Upivcrsiiy, Glasgow. With numerous JllustraUoiis, crown 8vo. 

[Shortly. 


NEW VOLUME OF “SCIENCE PRIMERS.", 


PRIMER of PHYSIOLOGY. By Michael 

FOSTER, F,R.S. With Illustrations, i8mo. [Shortly. 

NEW VOLUME OF “THE GOLDEN TREASURY SERIES.” 

SCOTTISH SONG.—A Selection of the 

Choi^t LYRIC S of SfXITLAND. Coiroiled and Arranged, with 
Brief Nous, by MARY CARLYLE AITKEN. iSmc, 4/. 6 d. 

' mpt;- j_ 


“ Such a life, with its grand lessons of unselfishness, is a blessing and a 
honour to the age in which it is lived : the biography cannot be studie 
without pleasure and profit; and, indeed, we should think little of the ma 
wlio did not rise (rom the study of it better and wiser. Neither the Churc 
nor ihc Nation which produces such sous need ever despair of its future,”- 
Saturday Review. 


Nearly ready, No. X. of 


The JOURNAL of PHILOLOGY. Edite< 

by W. Clark, M.A., Fellow of Trinity College ; J E. B. Mavob 
M.A . Fellow of St. John’s College; and W, Alois Wright, M.A. 
iriniiy College. Cambridge. 


Contents 


On Glo.<isology (continued). The late Professor Grote. 

On the Word <r/)ovi/oxw^eX»?prtfoc in the Eqaites of Aristophanes, v. 80. 

J nompsen. ^ 

The Cla.ssification of Conditional Sentences in Greek Syntax. 
Goodwin. ' 


W. H 
W. W 


On the Interpretation of Plato, Timmus, p. 40 c. L. Campbell. 

Platomca. W. H.'Tht mpson. «npBeH. 

On Place of a Fragment of Aischylus. No. 437 Dindorf, 124 Nauck 
SJ. C. lovey. 

On the Existence of Written Histories in the Time of Thucydides (0 c 
470-400), I.A. Paley. 

The mmtiov of Socrates. Henry Jackson. 

Proposed Emendations of the Text of Ongen against Celsus. Books I. II 
^ DI., JV. William Sclwyii. ' * 

On the Newly-Edited Poems of Dracontius. R. Ellis. 

On ^o Passes of Statius's SUvm. R, Ellis. 

On SulpicUc Satira. R. Ellis. 

On the Sixth Letter cf Isokrates. R. C. Tebh. 

Paley. 

SN and SE 


f of certain Words in English terminatins 

Eirlkr Magnfisson. * 

Love Amor. Love Nought. Eirlkr Magnfiason, 

Catullus s 54tk Poem. H. A. J. Munro, 


MACMILLAN & CO., LONDON. 
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CLARENDON PRESS PUBLICATIONS 


Now ready, in 4to, doth, price 

An ICELANDIC-ENGLISH DICTIONARY, Based on the M.S. Collections of the late 

RICHARD CLKASBV. .Enlarged and completed by Guobrano Vigpusson, M.A. With an latroduction and Lileuf 
CLEASBY by G. Webbe Dasent, D,C.L. (Part III,, completing the work, 2SJ.) 

** The greatest help to English Philology that has yet been published.’*— Times^ 

The LOGIC of HEGEL. Translated from the Encyclopaedia of the Philosophical Sciences. 

By W. WALLACE, Fellow and Tutor of Merton College. With Prolegomena. 8vo, 14J. 

The THIRD BOOK of ST. IREN.ffiUS, BISHOP of LYONS, against HERESIES. With 

Short Notes and Glo.ssary by IL Deane, BID. Crown 8vo, 5a 6 i/. 


NEW VOLUMES OF THE CLARENDON PRESS SERIES. 

••Such Mfnuals, so admirable ia matter, arrangement, and type, were never before given to the world at the 

price.”— 

The WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 

E. C. Wickham, M.A., Head Master of Wellington College. VoL I. Odes and Epodes. 8vo, 12 j. 

COWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 

Edited, with Life and Notes, by II. T. Griffith, M, A. Extra fcap. Svo, 3r. 

SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 

and C. L. Shahwei.i, I1.C.L. Part I. Introductory Titles. Svo, 2 s, (xi. 

A CONSTITUTIONAL HISTORY of ENGLAND. Its Origin and Development. By 

W. STUBBS, M. A., Regius Professor of Modern History at Oxford. Vol. I. Crown Svo, 12s. ^ 

GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B 

GEORGE, M.A. F.R.G.S. 410, izs. 

Oxford: Printed at the " Clarendon Press,” and Published by MACMILLAN & CO., London, Publishers 

to the University, 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 


AGRISULTURAL PUBLICATIONS. 



is allftwed by uj-wiircls of ;co Medical Men lo be the most cfTeC' 
live in\eiiiion in the cniaiive tresement of Hemia. 'Ibeiihcof 
a Mccl h).rin(;, so often linrifiil tn its elTccth, is beie avoided ; a 
soft lai.dn{;e btuig worn found ibe body, while the rniuisite 
tesi'ting (11 wer is hin-plicd by the Ml>(J*MAlN PAD an«( 
1 bVLR, littitgiviih much eate and ck.s(ness 
that it Carnot be dcircied, and may be woin during sleep. A 
cle.'ciiptive circulai may be hc-d, s.nd the ’litiss (iwl ich cannot 
fail to fit) fi twaid* d by post, on ibc circi mference ot the body, 
a iiicbes 1 ek w the kips, being sent to the nianufactuicr, 

JOHN WHITE, 228, Piccadilly. 

Price of a Single Tiufs, i6j., 2ij., s6i. (Mf.,and 311, td. \ p * 
,1 Uoiible „ 3ijr. 6f^, 4ar.( and 5ar. Uf. > 

if Umbiheal „ 43jr. and 5ar. Cwf. ) 


ELASTIC STOCKINGS, KNEE-CAPS, 

See., for Varicose Veins and all cases of weakness and Sweibngs of the I..cgs, 
Sprains, &c. *l'hey are poroiih, light in teatiiro, and inexpensive, and drawn 
on over an ordinary stockitig. frico 4J. 7«. icm., and i6r, each. 

Postage free. 


THE PROPORTIONATE FATTENING 

and Flesh-lorming Quatities of nearly all the Feeding Substances ia 
general u^e by Ifanners : also the Mauurtal Value ot the Kesidile iiroai 
each article. 


opinions of ths Press» 

*' It is clearly a very useful tndicator^of the values oi the foods for cattle. 
^Aiit£n 4 rMm. 

“ The chart cannot fail to be very U'leful to the keepers of horses and 
meat stock, and it will be an * eye-opener* to many who will perceive how it 
IS they have been *.0 often diAapjiotiited after giving large prices lor lancv 
(aodn?*-Sporting Ttfftes. « « * j 

* A very uselul table. The system is a very capita] one, and we recoin- 
mend our agricultural triends to iiivesi a shilling, and procure one oi the 
tables published by the Agricultural and Horticultural Ashociaciou.*'— 
and Wator, 


JOHN WHITE, Mannfacturer, 228, PiccadiUy, London. 

V 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 

Conducted by Edward Nbwman, F.L.S, F.Z.S. &e. 

The Zooiogist was established in 1843 to record and preserve observations 
on subjects similar to those treated ot in White’s ** Natural History of Sel. 
home, and the success which has attended it is sufficieat proof that its plan 
is accepuble to out-of-door naturali'^ts those who delight in observing 
the manners, habits, the private lives, the migrations, movemenu, nests 
ycning and food of animals. It contains ongmafpapers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, tocher with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very Imsi soobgiils. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

JOKH TAN VOORST, t, PWvnMteRmr. 


Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, ci>nt.«imng Reimrts and Prices Ciirreni of the Agri¬ 
cultural and Horticultural Associati in, and devoted to theadvocacy snd 
encourageineni ot Co-tiperacion lu Agriculture and iii general Tiadii g. 

Price 6^. per month, or 51. per annum. Post Free. 

Vols. I., It, and 111 . of the ** Agricultural Economist’* for i?7o, 1871, and 
1873, price 7«. 61/. each 


Prbfarinc for Publication {Serena Ediiion)i 

THE MINERAL CONSTITUENTS RE. 

MOVED FROM aN ACRE OF hOlI. by an Avarage Cmo 
W heat, Oats, Harley. I'lirnipi,, *tc : also the PropCHtioDaia Keleiliittin. 
Effects of Guano, Miperphosplmes, Polash, Salts, Eumyaid JjfaaaiZ 
tut. Piioe One Shillin. post free. ^ 

Loidon: lyff. FLEET SlllEET, E C, Mid 47, UILLBANK SnUOIT, 
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E. DENT & CO., 6i, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LOJiDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
- TURRET CLOCKS (with or widtout Galranic Contact Apparatus), COMPASSES, &c., 
. TO Her Majes'iy and H.R.H. the Prinoi of Wales, and H.l.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Applkation, 


Aow Ready* frki One SAiltmg* 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR JULY 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND 07HER PERMANENT PROCESSES. 

Edited by JOHN PORBES-ROBERTSON. 

“ ARS ARTIS CAUS&, ITAQUE HOMTNIS.*' 

CoNTENis OF July Number— Our Illustrations;—i. "Thomas Carlyle,^ by J. D. Crittenden. 2. "Mother 
and Child,” by W. Cave Thomas. 3. Queen Elizabeth appointing her Successor,” by R. Smirke, R.A.—The Exhi¬ 
bitions.—The Decoration of St. Paul's.—Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of "Art "that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of "Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C 


IN THE PRESS. 


ISMAILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 


THE SLAVE TRADE. 


By 


ORGANISED 

SIR SAMUEL 


BY ISMAIL, KHEDIVE OF EGYPT. 

BAKER, PASHA, M.A., F.R.S., F.G.S., 

Major-Oenenl of the Ottonun Empire, late Govemor-GeBenl of Equatorial Nile Bwn, Gold Medallist of the Royal Geographical 
Society, Grande Medaille d’Or de la Socidtc de Geographiede Paris, Honorary Memher of the Geographical Societies of Paris and 
Berlin, Author of the “Albeit N’yanaa Great Basin of the Nile,” the “ Nile Tributaries of Abyssinia,” “ Eight Years’ Wandering! 

in Cqrlon,” “The Rifle aed Hound in Ceylon,” &c. 

' __ MACMILLAN & CO., LONDON. __ 

THE LONDON a GENERAL WATER PURIFYING COMPANY, LIMITED. 


Hou«e 



1B63; Lankester, Sepieniber ^o, 1867 ; jbr. Lctheby, February 15, 18851 and Uccember 187a, 

Price ;(ir lor and upwards. Portable Filters on this system, sx. to 
Patronised and used by Her Majc ty the Queen, at Osborne; by HfK.H. the Prince of Wales, at Sandriw 
; by H.R.H. the Duke of Cambridge; the Rite of the Medical Profession: and at the London, Sl 
IQ c^ocge's, Fever, and.fiennan Hospitals^ and at Government barracks and lunatic asylums, and numerous in- 
Siitucionst W.#w«fies &c. Water 'i’esting Appmim, cox. and six. each. 

l>an^i^% '* Teeing Appfktatus for Dtscovenng the Presence of Impurities in Water" is a most convenient 
and portable one — Dvlek on the Preliminary lJuties of Health Officers. 

Pocket eiitertt from 4X. 6 d dk. each. Household and Fancy Filters from isx. 6 d» 

The Fillers may be seed tn rmerAtiotK and fisH particulars obuined, on application to the Secreury. at the Office, 

157, STkAN)>, W.C. (Four Doors from Somerset House), LONDON. 

___ Kead ** Water; m Irnpurl^ and, Purification/* price, per post, ad. __ 


fixed, no attention whatever. 
November Portable Ciitein 
September Filter. 



Printed by R. CLA,y, Sous, lit Tavlos. at y end 8; Btesd teeer Hill, in the Qty of London, asd publii8ied by If ACimuoi k ^ 
at the Office, 29 and jo, Bedfbol Btioot, Covent Garden.— Thuxsoav, July 9, tl 74 * 
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R«{S:istered as a New.spaper at the General Post Office. 


lAll Rig'itsaTe Reserved 


TWO SCHOLARSHIPS and an EXHI- 

lUTION in N.'^lural Science, nnd a SCHOLARSHIP and EXHI¬ 
BITION in Classics and Mathcm.atics, wdl be .iwaKlrd bv Open 
Comprlition in the First Week ot October next, at St Marv**- Hospital 
Medical School. For particulars apply to the Dean of the School, 

A. B. SHEPHERD, M B. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boy^. 

Special attention to Science, paitiiciilarly to Chemistry, both theoretical 
and practical- , „ « 

References to Dr. Debus. F.R.S. ; Dr. Franklnnd, F R.S.: Dr. Roscoe* 
F.R.S. ; Dr. Aiirus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Vodeker, 
F.R.S. ; Dr. William-wn, F.R.S. 

C. WILLMORE, Pruicip.al. 


ROYAL COUNCIL OP EDUCATION— 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, P.E.S., F.S.A., 44* Berners Street. W 


PROFESSORSHIP IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 

MEDICINE and PHYSICAL SCIENCE, Newcastle-upon-Tyne.— 
It is proposed to establish a Chair of Biology combined with Physiology, 
in connection with the above Institutions, in October next. Sal.aiy X4‘)0« 
with a portion of fees. Candidates for the office are invited to apply 
(with testimoniaL) to Theo. Wood Running, Secretary to the College 
of Physical Science, Newcastle, before the f5th August next, from 
whom full particulars as to duties, &c., may he obtained. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

M 1 CAL SOCIETY, 1841-1873. is now ready, including both Authors 
Names and Subjects. It may be obtained by Fellows at the Society's 
Rooms, price 5^., by post $$. /^d : and by Non*Fellows at the Publislicr's, 
J. Van Voorst, x, Paternoster Row, price xor. 


The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers on Chemistry, a^’d its 
relations to Phy.siology and the Arts, published in British or Foreign 
Journals, h is issued monthly, and may be obtained by Non-tellows 
> of Mr. Van Voorst by a subscription of £1 is. 


PRIESTLEY MEMORIAL, BIRMING¬ 
HAM. 

The STATUE of Dr. PRIESTLEY will Ijo UNVEII ED on llie tst of 
August, and will be presented lu the Town by Professor lluxi rev on behalf 
of the snbst fibers. 

Professor Huxley wilkafLerw.anls deliver an address in tlic 'I own M.ill. 
Siibvc r bers who h.ave iior re..eived ti< kel" of .uhnission to the i.» rcinony 
should .apply at once to Mr. C. J. Woodwaid, Midl.in.l Institute, Birmingham. 


TO NATURALISTS and GEOLOGISTS. 

■ The OKKCJRU CASTI.K COLL>-eri''N OK KOS.^ILS. 

(See Advcrit'-eincnt in N atcuf oI fuuf inh ) For p olk ul.ir*? of thrse 
Collections .’iddiess Fredc. CollingWfHi I, I* •■f| , F.(i S , 4, >i Martin's 
Place, Trafalgar Square, superscribed *‘t>ui-oKo CAsiLti Fund. " 

July 8til. 


EGGS of.LAMPERN or of LAMPREY.— 

A Naturalist is do’.in.us of obtaining, cuhtr lhi> yeir or u xt, .a large 
supply nl the above lor sciciitilir invist'\>ati<in. IJc wotihl feel deeply 
indebted to any person who woiilil enable lunri lo secure a supply, and 
is pi-ep.ired go to an expense nf s-vir.d pmim's. i'ugct''Lions a»*d 
advice !ub're‘'Srd as below will be vciy welcome*.—E. R<iy iaukester, 
Exeter College, Oxford. 


TO BE SOLD CHEAP, a Small Collection 

of valuable and unique FO'iSlLS, , f<T t, \ Apjily, W. Iv I'al'eiit, 
Bookseller and bialioner, Brooinli dl btr< cT, ffir Id. 


MATHEMATICS and PHYSICS.—Mr. F, 

HUME TALIB-tT, M.A.,bte /imior Siudent of ( hrisf ( hiirch, Ox* 
ford, Firi-.t'(-lass in Mitthcmaiics and Natiiial Scinn <*, receives a fvw 
PUPILS, ill a country home, and prcp.xris iliem for the Army and 
Milit/iryColleges, the Universities .and the* .srun'ifi'; Professions, for 
furiher particulars apply to Mr. F. 11 . Talbot, Spccu, Newbury, Berks. 


SCIENCE TUITION by CORRESPON- 

T)KNCE.— SubjecLs: Botany, ELmen^ary C^emLiry, and Practical 
Use ol the Micio-cope. Pupils vull have the use ot a large ^cicnt’fic 
Libiarv, Appaifttus. &c.—For 'Ifinis, address H., Cnire ot Macmillan 
8 l Co., ay, Bedford btrect. btraiid, London, W C. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts. foriTierly Fellow and Assistant. I'utor of Trinity College, Cam* 
brioge, iccQivcs several Pupils to prepare for ilic Univeraities, 
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NATURE.—Wanted clean Copies of Nos. 

to, 13, and 116, Natukr Office,* 99^ Bedford Street, Strand, W.C 


A LADY requires a RE-APPOINTMENT. 

Geriuan, French, the Elements of Natural Science, together with all 
the usual branches of Education. Highest References can be given.— 
Addre.ss, M.A.H., care of the Publishers of Naturk;, 29, Bedford 
Streei, Covent Garden, W C. 


To ASTRONOMERS and OTHERS_A I 

skilful Photographer, who is a Chemist and Amateur Astronomer, and j 
possesses also some Literary Ability, wishes for an ENGA(iEM KN'l' 
in which these qualifications would be of Acrvice.—D.W., Doctor’.s Cot- ’ 
tages. South Shore, Blackpool. i 

HENRY CROUCH'S | 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Accessory Apparatus, killy illus¬ 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66 , BARUICAN, LONDON, E.C., I 

Nearly opposite Aldersgaie Street Station, Metropolitan Railway, near 
the (General Post Office. 


NOTICE.—To Science Classes. — MOT- 

TERSUKAT) AND CO., LAfiORATORY FURNISHERS, EX¬ 
CHANGE STREET, AI ANt'H KS'I'ER, supply all the Apparatus 
enumerated in the SOU I’H KEN.SlNf/rON LISTS FOR THE 
USE UK TEACHERS OF PHYSICAL SCIENCE (Light, Heat. ; 
Electricity, M.^giieiisni, &c.), and will be happy to show intending pur¬ 
chasers spcciincits of the various Instiumeiit". or to forward Esiiniates 
on a^qilication. ^ Orders exceeding ^2 in value delivered free tu any 
railway station in England. 1 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS. 


London, iBSi. Pari., 1855. London, 1863. Vienna, (873. 
FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

PillUcher'B 

8 t Thomas’! Hospital 
Microscope, 

As supplied to the principal Uni- 
verj.ilje*! and Ho.spiluls. 

Monocular, £$ ; Binocular, ^lo lor. 

PILLISGHFR'S New Series of 
CorreWlon and [rnnier.sion Ob¬ 
ject glasses, from 1 tu inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLTSCHER'S Improved CLI- 
NIC AL I'H ER MOM E TER.S, j 
111 Sterling Silver (’ases, si in,, 

14s. , III , 17^. ;6in , in Wooden 
Case, zor, including a Kew Ceriihcate. 



ILI.USTRAThD DESCRIPTIVE CATALOt;UE MAY BE HAD ON 
APPLICATION TO 

88. New Bond Street. W.. London. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By A/poiniment to the Royal Institution of Great Britain)* 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 

THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

fixate of Arundel Street.) 

British Rocks— too Spiecimens . One Guinea. 

British Fossils—xoo „ . One Guinea. 

Collections an^ Specimens of 
British Fossils from the Crag to the Silurian inclusive. 

Detailed Catalogues post-free. 


TRUSSES (Self-adjusting), in use for the 

la.st sixty years, and same as worn by lii.s late Majesty William IV. 
From lor. each. SALMON UDY & CO , by appuinimem to the Army 
and Nuvy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

couibiiicd, 8s .; Ladies* Chest Expanders from ss. 6d* SAL¬ 
MON ODY & CO, 292, Strand, Lotion. E«tabli&hed 1806, 


JUDSON'S DYES.~i8 Colours, 6d. each. 

RIBIION.S, WOOL, SILK, FEATHERS, 

Completely dyed in jo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

[JUDSON'S. DYES.—Dyeing at Home.— 

I JUDSON’S simple DYES arc most iiscrul and effectual. Ribbons, 

I silkh, feather.-,, scaifs, lace, braid, veils, handkerchiefs clouds, brrnoiises, 

I Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
I mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES_Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDbON'S DYES. Beautiful effects arc thus 
prodiued in green, pink, brown, and litany other roloiiis—»Use Judson’s 
Dyes for general tinting. Dye your Cartes dc VUite. 

JUDSON’S DYES.— Ferns, Grasses, 

Flowers, and Sca-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet &c., by simply dipping them in a .solution 01 
JUDSON DYES. Charming Bouquei may be thus com|>osed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.-For Colouring Archi- 

tcctural Plans, &C.—Much tjcouble may be saved in grinding up colours 
to a uniform tint. They ma^j; be used either with a brush or pen. Rose 
pink, purple, canary, criuuion, orange, green, blue, magenta, and ta 
other hliades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water, 'lliey sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown, for 
mahogany colour is excellent; No. a Black for walnut; Canary for 
satin ; al.>o black, lavender, magenta, and many other colouti. 


ELASTIC STOCKINGS for Varicose Veins 

m WeA Joint*: nod LADIF,S’ ABDOMINAL BEI.TS, made to any 
onv *%»«lf-mea»urouieiit and prices post tree, SALMON 

ouy & CO., aya, StriuO, London. 


SIXPENCE PER BOTTLE 

Of Chemists and Oilmen in London, Chemists and Stationsrs in tht 
Country* 
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THS ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving oririnal papers on practical fanning, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
ou Tuesday morning. Price 3^/,, or prejjaid, isr. a year post free. 


PURE AERATED WATERS, 

ELLIS’S 

RUTHIN WATERS. 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

COEKS BRANDED *'R. ELLIS & SON, RUTHIN," and every 
I,ahel bears their Trade Alark. Sold cverywhcie, and Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

I,()NDON AGENTS;—W, Hkst & Sons, Henrietta Street, Cavendish 

Square. 



Publibhed by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 

A Weekly 1 lliistritcd Journal devoted solely to llorliculturo in all its 
Lrauches. 

*'11 IE GAKHEN ’’is conducted by Wjm.ia.m Kohinson, K L.S , Author 
of “Haidy I-lowers,” “Alpine Flowers fur English Gartlens,” “The 
Paik.s, Pnuncnridcs, and G.'irdens of I'aris,” &c. ; and the best Writers in 
every Dcp.irtment of Gardening nre contiibutors to its pages. 


'I‘he following are sonic of the subjects regularly treated of in its pages — 


The Flower Garden, 

Idsc.i 1 >e Gardciiiug. 

'I'hc I’ruit Garden. 

Gairleii Structiires. 

Kooiu and Wimlow Gardens. 
Notes and Quest ions. 

M.arket Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

'low'll Gardens. 

The Coinervalory. 

Public Gardens. 

'Fhc Greenhouse and Stove. 
The llou'^chuld 
Tlie Wild Garden. 

The Kitchen G.arden. 


BRYANT&MAYS 

MATCHES. 


“ THE GARDEN ” may be obtained through .all Newsagents and at the 
Railw'ay Bookstalls, at 4//, per Copy, it may also be had direct from the 
Office at 55. for a Quarter, i>r. 9^. for a Half-year, and lOj. 6af. for a Year, 
T>ayablc in advance, and in Monthly i'arts. Spcciineu Copies (post-free), 

37, Southampton Street, Covent Garden, S.W. 


TR/CE EIGIITEENPRNCE. 

THE PRACTITIONER: 

A Monthly Journal of 

THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physici.'in to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School, 

No, LXXlll. for JULY 1874, Contains^ 

Original Communications 

W. Ik Chi-adle, M.D. F.R.C.P.— “ Acnc Rosacea." 

Romrin^i Hak rHru.ow, M.A. M.T).—“On the Deep Injection of Chloro¬ 
form for the Relief of 'lie Douloureux '* 

Dr. Anstik.— “ Final Experiments on the Elimination of Alcohol from 
tlic Body.” 

Reviews, Clinic of the Month, Extracts from British and Foreign Jour¬ 
nals, Coric-spundencc. 

DlirARTMENT OF PUBLIC HkALTII. 

The Sanitary Laws Amendment Bill,—'I’lic Registration of Births .and 
Deaths Bill.—Dr. Buchanan on Enteric Fever in Cains College, Cambridge. 
—Fonssagrives on the Hygiene of 'J'owns. 

MACMILLAN & CO., sg&so, Bedford Street, Coveut Garden, London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixperce, mBntWy, *4 P«S«> 

CoVeted ly J. ’W. R. McL^^ K. C. Rv.. 

ThU Maearine, commenced in iJW, contauw ttandaid artides and note* 
on aU .nbjSts colmected with EntomoloBv, and especuUIy on the Insectt of 


ibu 

“*sib^iptton-Six Shillinea.per Volume, post-free. 

“ VolsT to‘v fcgly toind “n clmW may be obt*™^ 

eols. may be bad KsV; rpitemorter R«w. 

London: JOHN VAN Yuuicos, . nt thoabovn 

N.B..-CommumcMi*iii, &c., fhould be sent to ine « we aoove 


The volumes com- 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE'S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia, 'i'he use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD anil 
PATENT LEVER, niting with so much ease and closenesi 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be bad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier. 



JOHN WHITE, 228, Piccadilly, 

Price of a Single Tnuss, i6r., azr., adr. 6 A,, and 3tL I 
,, Double ,, 31X. 6<f., 42r., and 52r. 6t^. > 

„ Umbilical „ 42J'. and 52^. 6^. ) 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

ftc., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, liglit in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4L 61/., 7^. 6df., lOJ.i and i6r. each. 
Postage free. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


HOLLOWAY’S PILLS.—These Pills are 

more efficacious in strengthening a debilitated constitution than any 
other medicine in the world ; they repress most human diseases, redfes.s 
all bodily wrongs, and spare much unmerited suffering. Persons of a 
nervous habit of body, and all who kihour under weak digestive organs 
or liver complaints, should lose no time in giving these admirable Pills 
a fair trial. Coughs, colds, asthma, or shortness of breath, .ire alM 
within the range of the curative powers of this very remarkable meai- 
cinc. The cures effected by these Pills are not superficial or tempo- 
rar^^ but complete and permanent. They are as mild M they aw 
efficacious, and may be given with confidence to delicate females ana 
young children. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OP BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimkn, M.B, F.L.S., BritiA Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium. Kcw. 

Subscriptions for 1R74 United Kingdom) payable in 

advance to the pubH.siiers, Messrs. Ranken and Co., Drury House, St. 
Maryde-Strand, London, W.C., ofwhom may be obtained the volume for 
1873 (price i6s. &/. bound in cloth) ; albm covers for the volume (price 
and back numbers. 
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Now ready, rv^yal 8vo, 764 pp., cloth, with over aoo Illustrations, price 34J, 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

Aiicicn F.leve dc I'Ecole des Mines, Paris 
“The value of the work is almost inestimable.’*— Mining JournaL 

London : CHARLES GRIFFIN & CO., lo, Stationers' Hall Court. 


IN THE PRESvS. 

A NEW WORK BY SIR SAMUEL BAKER. 

18MAILIA 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED RY ISMAIL, KHEDIVE OE EGYI'T. 

By SIR SAMUIEL RARER, PASHA, M.A., F.R.S., F.G.S., 

Major-Gertferdl of the Ottoman Empire, late Governor-General of Equatorial Nile P»asin, Golrl Alcdallist of Uic Koyal fjco^raphica 
Society, Grande Medaille d’Or de la SoCi< 5 le de Geographic de Paris, Honorary Member of the (jeographical Societies of Pan.s and 
Berlin, Author of the ** Albert N’yanza Great Hasin of the Nile,*' the “Nile 1'rihut.aties of Abyssinia,*' “ liight Years’ Wanderings 

in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 

MACMILLAN & CO., LONDON. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW. 

A PLEASANT MONTHLY PERIODICAL (commencing 
I St July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—Briti.sh and Foreign -Transla¬ 
tions in Prose and Verse, and thoroughly frotlicn/ Lessons in 
'Pluropean and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the PiiblislnTs, 
post-free, Sevenpence. 

London; Thomas Cook and'Son, Excursionists, Ludgatc 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; HoJ- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


NEW EDITION OF SIR W. R. GROVE’S WORK ON THE 
PHYSICAL FORCES. 

Now ready, in i vol. 8vo. cloth, price 15s. 

TllE correlation of PHYSICAL 

FORCES. Sixth Fditiun, with otlier Coiilrilnilionii lo Science. By 
the Hon. Sir W. R. < Irovc, M.A. F.R.S., one of the Jiidgc.s of the 
Court of Colhimoa Pleas. 

London : LONGMANS & CO.. Paternoster Row. 


EDUCAtlON At ZURICH.—Mr. DE 

BAUDiSS, fotmedy one of the Assistant blasters at Wellington Col¬ 
lege. recedes a limited number of PUPII4S. and will have vac:ancic.*i in 
October. The bouse is healthily situat^, and the style of living is 
arranged to suit English habits. Mr. de Baudiss is as.sistcd by compe- 
ttnat Masters, and is able to offer, in addition to French and German 
and the usual subjects of a liberal education, special facilities for the 
study of Physical and Mcclianicat Science. Advanced Pupils have the 
opportunity of attending the 1 .ectures of the Polytechnic School, on 
Engineering, Agriculture, and other brushes of Applied Science.—For 
terms and references Apply to F. dc Bil^disB, Wiesenstrasse* SwfeW, 
Zunch. 


'I’liis day, in 8vo, piicc 14s., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLtJK, M.A. With (Jlossary and Index. 

CoNTiiNTS :—The Prologue—Tyrrhenian sand Turanians—Ftliiitigrnpliiiul 
Notes on the Klrusciui People—The Etiuscan Mythology—The htruscan 
NuincTals-'JCpitaphs—Words denoting Kinship—The Hiliiigual inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Flpiloguc. 

London: MACMILLAN & CO. 


AGRICULTURAL PUBLICATIONS. 

THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers : also the Maniirial Value of the Residue fVoin 
each article. 


0/ifiions of tPu Prea* 

“It is clearly a very useful indicatorJof the values of the foods for cattle. 
^Athen^unu 

“ The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘ eye-opener' to many who will perceive how it 
is they have been .so often disappointed after giving large prices for fancy 
foods."— sporting 'Pifues, 

“ A very usefuT table. The system Is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
Ubles published by the Agricultural and UorticuTtiiral Association.’*— 
nnti IVator, 


Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted to the advocac}! and 
encouragement of Co-operation in Agriculture and in general Trading, 

Price 6d. per month, or 51, per annum, Post Free. 

Yols. I., II., and III. of the “A^cultural Economist'* for 1870,1871, and 
1873, price each 

Preparing for Publication (Second Edition), 

THE MINERAL CONSTITUENTS RE- 

MUVKU FROM AM ACRE OF SOIL by <ui Aver.«e Cn^ .1 
Wheat, Gats, Harley, I'lirnips, &c. ; also the Proportionate Krfcitilising 
KBfects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 
&c. I'rice One Shilling post free. 

London : 176, FLEET STREET, E.C, and 47* MILLBANK STREET^ 
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SCIENCE IN THE SHOWYARD 
T is difficult to over-estimate the benefits which prac¬ 
tical agriculture has derived frojii the great country 
meetings of our Agricultural Societies. Shifting from 
year to year to different parts of England these annual 
exhibitions have brought the general progress of agricul¬ 
ture to bear in a direct manner upon local practice, and 
made the countiy farmer acquainted with the improve¬ 
ments that have originated in distant centres of activity ; 
while at the same time the peculiar excellences ol the dis¬ 
trict visited are prominently brought to light, and give 
their own distinctive character and teaching to the cxl\i- 
bition. The beneficial influence of such Agricultural 
Shows is much increased when, as in the case of the 
show now being held at Bedford, they arc conducted by a 
first-class Society. Not only arc the exhibitions in this 
case of greater number, and superior quality, but the 
character of the judging is superior also, and science is 
really brought to bear in awardifig the prizes in the various 
classes. 'I'o refer to the present show of the Royal Agri¬ 
cultural Society at Bedford, the official lists tell us of the 
vast number of agricultural implements entered for com¬ 
petition, the class of drills alone including 135 entries, 
livery one of these implements, before this article is in 
type, will have been carefully tested by actual work in the 
field ; the quantity of power required to produce a certain 
amount of work will have been ascertained by a dynamo- 
metci- contrivxd expressly for the purpose ; the construc¬ 
tion of each implement will have ,l)ccn thoroughly criti¬ 
cised ; and finally, its merits in cacli department of its 
work will have been expressed by an elaborate system of 
marking. The repoits of these trials will in due course 
appear in the Society’s journal, and the farmer will obtain 
a valuable mass of information on the subject of imple¬ 
ments such as no private individual could have given him. 
Anyone who desires to see how tlioroughly the work of 
judging is done, and what wonderful skill is now brought 
to bear on the construction of agricultural machines, 
should read the two reports on Portable Steam-engines 
and on Ploughs and Harrows in the last volume of the 
Royal Agricultural Socicty^s Journal. There can be no 
question of the immense benefit resulting to practical 
agriculture from such exhibitions, and from the publica¬ 
tion of such reports. 

Another chief item in Agricultural Shows, and perhaps the 
most attractive, is the live stock. The non-agricultural 
public has seldom any notion of the points aimed at by 
an intelligent breeder of stock, and those who have never 
attended one of the country meetings of our great Agri¬ 
cultural Societies may very likely expect to sec a mere 
collection of fat beasts. Our agricultural readers well 
know that this is far from being the case. Bulk is by no 
means the object which the breeder has in view ; his aim 
is the production of an animal perfect both in form and 
quality, and fitted in the highest degree for the various 
purposes which it is intended to serve. The same 
principle is also steadily kept in view by the judges, who 
are instructed by the Society to form their decisions 
entirely on the animal's character for breeding purposes, 
and not on its present fitness for the butcher. We need 
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hardly say that our Agricultural Shows have had a large 
share in that wonderful improvement of our various breeds 
of stock which has taken place to such a marked extent 
in recent years. 

The subject of the varieties and breeds of cattle is 
full of interest; indeed wc hardly know a more instructive 
field for the naturalist’s study than that presented by 
the showyards of our Agricultural Societies. Here he 
will meet with abundant and striking instances of what 
may be effected by artificial selection persistently carried 
on with a definite purpose in view; and here also he will 
meet with equal evidence of the great influence of climate 
and other ill-understood conditions, which put a limit to 
the possible work of the breeder, and confine certain varie¬ 
ties to certain districts. That so small a country as 
Britain should have so many distinct breeds of sheep and 
cattle localised in different parts of the island is certainly 
remarkable, and the subject becomes more interesting 
when we find that in many cases these local breeds can¬ 
not be maintained true to their character if transported 
to other parts of the island. Thus wc have in Lincoln¬ 
shire a breed of sheep remarkable for their long glossy 
wool. Many attempts have been made to establish flocks 
of these sheep in other jiarts of England, but as far as we 
arc aware the peculiar gloss of the wool has always dis¬ 
appeared after a few years. 

The effect of external conditions on the character of an 
animal becomes still more apparent if, after making ac- 
quaintajicc with British sheep and cattle, the naturalist 
crosses the sea and pays a visit to a continental agricul¬ 
tural show. The British farmer who visited the Vienna 
Exhibition last year must have stared with wonder at the 
collection of animals there displayed. He would pro¬ 
bably regard with contempt the long-lc\^ ;cd, woolly pig, 
withlaigc and powerful snout, quite unlike the inhabitants 
of his own styes ; but when he learnt that the Transyl¬ 
vanian pig spends its life in the forest, and in wintertime 
has to grub for its food through a foot or more of snow, the 
British visitor would begin to perceive that the animal 
is really far better fitted for such a life than his own 
favourite Berkshire and he would be prepared to hear 
that English pigs in such districts have proved a failure. 
p:qiially remarkable to an Englishman would appear the 
curious Merino sheep, bred entirely with a view to wool, 
but worthless considered as mutton, and the fine Hun¬ 
garian draught oxen, admirably fitted for hard work and 
hard living, but which no amount of cake would turn into 
beef at two years old. These would be striking exam¬ 
ples of the effect of artificial selection and natural con¬ 
ditions in producing different kinds of excellence from 
those aimed at in our own country. 

In our autumnal shows the naturalist's attention might 
be directed with equal advantage to the influence of culti¬ 
vation on the characters of the various seeds and roots 
exhibited. It is not so very long ago that the first Swede 
and the first mangold were introduced into this country ; 
the varieties are now endless, and there is probably now 
quite as much difference between the roots originally im¬ 
ported and their modern representatives as between the 
grcyhound-like swine one sees in old engravings and the 
present English examples of the race. Artificial selec¬ 
tion has, in the case of roots and seeds, taken a wide 
scope, endeavouring to supply the very various wante of 
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the farmer. Varieties suitable for early and late growth^ 
and for various descriptions of soil and climate, are aimed 
at| and in many instances produced. The advantage of 
having a continual supply of new varieties appears in 
some cases to be considerable ; thus in the case of the 
potato disease it seems generally acknowledged that a re¬ 
cently introduced kind resists disease far better than an 
old sort. Varieties cannot, however, as is well known, be 
trusted to maintain their character ; fresh seed must con¬ 
stantly be employed, and the process of selection must 
continually be maintained. The trade of the seedsman 
is thus one of never-ending use and importance. Perhaps 
one of the most striking recent instances of what may be 
effected by cultivation with a definite object is afforded 
by the case of sugar-beet. Beetroot contains somewhere 
about 8 per cent, of sugar; cultivation, however, and 
suitable manuring have so increased this percentage that 
sugar-beet now yields 12-14 cent, of sugar in the 
average of seasons, and in favourable seasons 17 per cent, 
is sometimes reached. We need hardly point out that 
the practical influence of Agricultural Shows is again most 
useful in bringing under the farmer’s notice both the 
new varieties raised in this country and the new species 
introduced from time to time abroad. 

The Royal Agricultural Society has lately gone a step 
beyond the usual limits of the showyard, and has taken 
advantage of its country meetings to offer prizes for the 
best-managed farm in the surrounding district. This is 
undoubtedly a step in the right direction. Hitherto the 
teaching of the Agricultural Show has been pretty much 
confined to the subjects of live stock and implements. 
Certain portions of the farmer’s work have been exhaus¬ 
tively illustrated ; but. farming as a whole has scarcely 
been dealt with. Might wc suggest that the Royal Agri¬ 
cultural Society should go still further in carrying out 
its admirable motto, “ Practice with Science,” and 
endeavour to make its country meetings yet more effec¬ 
tive in diffusing true knowledge. Why should not the 
Society arrange for two or three public lectures in the 
show-week, to be given by persons eminent in science or 
in practical agriculture ? How much valuable teaching 
might thus be imparted. The Royal Agricultural Society 
has already exerted itself in the cause of scientific educa¬ 
tion for the sons of farmers, and has continued this work 
in the face of considerable opposition ; let it enlarge its 
good work still further, and aim at teaching the farmers 
who are annually gathered at its Agricultural Shows. 


COLONIAL GEOLOGICAL SURVEYS 
II.— Victoria 

Geological Survey of Victoria—Report of Progress. By 
R. Brough Smyth. (Melbourne, 1874.) 

R. SMYTH must be a shrewd and clever person. 
He has one of the most difficult tasks to perform— 
to persuade or cajole a Colonial Government or Assembly 
which knows nothing and cares still less about anything 
scientific, to vote money for a scientific object and to take 
some interest in having that object carried out Not 
many years ago Victoria bad a regular Geological Survey, 
equipped at the colony’s expense and directed by Mr. 
Selwyn, who now so ably conducts the great Survey of 
Canada. For some reason which wo have heard variously 
described, but which seo ms to have lain to some extent at 


least in official jealousies and in differences of opinion as 
to the degree in which geological research as opposed to 
mere mineral prospecting should guide the progress of 
work, the Victorian Survey came to an end and its offi¬ 
cers were left to seek employment elsewhere. At the 
same time the Department of Mines in the colony showed 
great activity in collecting mining and geological infor¬ 
mation, the prime mover in this being the secretary, Mr. 
Brough Smyth. When the Geological Survey ceased to 
exist he seems to have thrown himself more into a geolo¬ 
gical line. With no little sagacity and tact he gradually 
organised a less ambitious scheme for having the country 
geologically surveyed. He obtained the services of one 
or two members of the previous Geological Survey, and, 
with a small grant from the legislature, began to make a 
geological examination of some of the mining districts, 
and to prepare maps and sections to show their structure. 
Under the wing of the Mining Department he evidently 
could do a good deal without placing a formal vote for a 
Geological Survey service on the colonial estimates. 

How much soever a man may have science at heart, in 
such a population as that of Victoria he can hardly hope 
to find much encouragement for science pure and simple. 
It is needful for him to show some practical utility in his 
work before he can expect to receive aid, especially of a 
pecuniary kind. Fortunately in Victoria one great ele¬ 
ment in the national wealth lies in mining. Anything 
therefore which tends to increase the value of mines, or to 
lead to the discovery of fresh mineral fields, appeals at 
once to the feelings of the colonial legislators. 

Mr. Smyth indeed in the present Report grows very bold, 
going even so far as to assert that the main object of the 
survey should be scientific discovery, any practical benefit 
arising from the work being a sort of secondary and acci- 
dental circumstance. He takes good care, however, to 
bring the practical benefits well into the foreground, so 
that we imagine his superiors are not likely to quarrel 
with his theory so long as he adheres to his present prac¬ 
tice. It would, indeed, be very short-sighted policy to 
interfere with him. He is unquestionably right in endea¬ 
vouring to place the knowledge of the mineral structure 
of the colony on a sound basis of scientific exploration. ’ 
There may perhaps be no apparent pecuniary return for 
the outlay at first, but the money expended as he is ex¬ 
pending it will assuredly in the end be repaid tenfold. It 
will save a vast amount of expense in enabling colonists 
to decide where 10 begin their mineral ventures and in 
pointing out where no possible outlay could be profitable. 
It will stimulate the development of the mineral wealth 
of the country, and thus add directly and largely to the 
national prosperity. 

We do not notice much of geological novelty in this 
Report of Progress, though some of the details are inter¬ 
esting, particularly in regaid to fresh illustrations of the 
wonderful volcanic history of some of the goldfields, and 
to certain of the fossils which have been obtained in 
recent explorations. A list of all the fossil species hitherto 
obtained in the colony is inserted in the Report, and 
forms, so far as we know, the first list of the kind which 
Victoria has furnished. A considerable proportion of the 
species is from Upper or Lower Silurian rocks. A few 
are Devonian and Upper Paheozoic, With regard to 
Secondary and Tertiary rocks, Mr, Smyth very properly 
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avoids identifying his formations with those of Europe, and 
contents himself with indicating such indefinite horizons 
as Lower and Upper Mesozoic. The list of publications 
on the mines and geological structure of Victoria is 
already a tolerably long one, and indicates no small 
amount of activity. It includes Mr. Smyth’s work on 
the Goldfields of Victoria,” which we favourably 
noticed at the time of its appearance. 

Easy-going geologists in this country, who spend their 
winters comfortably in town, and can at any moment 
transport themselves by train or steamer to even the 
farthest parts of the kingdom, have little notion what 
geologising is in an unexplored region like that of so vast 
a portion of Australia. I\lr. Smyth, for instance, in the most 
matter-of-fact way refers to one part of geological work 
in Victoria as ^‘cutting tracks,^’ that is, levelling the trees 
and scrub in a densely-timbered region so as to make a 
roadway into the \vilds. He truly adds that every mile of 
such road-cutting is a gain of so much territory to the 
colony. We find that during three months of last year 
the survey spent 172/. i6i*. (yd, in cutting tracks, each of 
which was of course a geological section. 

but while all this work is going on in his own colony, Mr. 
Smyth's energies extend over the whole of his continent. 
At his suggestion, representations have been made to the | 
authorities of the other Australian colonies, to aid in the 
preparation of a general geological map embracing the 
whole of Australia and Tasmania. This proposal having 
been favourably received, considerable progress has been 
made in the preparation of the map. Mr. Smyth remarks 
however, that no response has been received from New 
South Wales, which still remains a blank on his map. 
No explanation is given of this not very intelligible state¬ 
ment. Certainly there is abundance of information to be 
had regarding the geological structure of that colony, 
where, among ollicrs, the veteran W. B. Clarke has 
laboured so long and so well. 

As an illustration of the thoroughness with which the 
Department of Mines endeavours to do its work, it may 
be mentioned that specimens of rocks or minerals which 
may be sent up from any part of the country are examined, 
and if need be analysed, a boon which appears to be 
taken advantage of to a considerable extent. Appended 
to Mr. Smyth's Report of Progress is an excellent Report 
on the Mineral Resources of Ballarat, by R. A, F. Murray, 
who we believe was one of Mr. Selwyn’s staff. The 
appendix contains also reports on some of the colonial 
coalfields. In conclusion, it should be added, that this 
Report is admirably, indeed almost luxuriously, printed 
and illustrated, presenting a very striking contrast to the 
blue-books we are accustomed to at home. Mr, Smyth 
deserves great credit for the way in which he has orga¬ 
nised his work, and we trust that a long series of excellent 
reports may be obtained from him. Arch. Geikie j 

THE FISHERIES OF HEW ENGLAND 
Report on the Condition of the Sea Fisheries of the South 
Coast of New England in 1871 and 1872. By Spencer 
F. Baird, Commissioner. (Washington : Government 
Printing Office, 1873.) 

HILE the question of the supply of fish to the 
English markets is being year by year more 
anxiously discussed, and measures taken for the restora¬ 


tion of those fisheries which have been decimated, and 
for the protection of those whose productiveness Is 
threatened by overfishing, our Transatlantic brethren are 
engaged in the investigation of a similar question in 
connection with the produce of their own waters. The 
wonderful fertility of fish, and the apparently inexhaustible 
supplies to be found in the waters of all parts of the 
world, have given rise to the idea that there is no limit to 
their abundance, and that no appreciable diminution in 
their numbers can be effected by the most unrestricted 
fishing. The experience afforded by the example of the 
salmon fisheries of this country has shown the fallacy of 
this idea. The most productive rivers have been reduced 
to absolute unproductiveness, and the most stringent 
measures have been adopted for encouraging the giowth 
and restricting the destruction of fish. Overfishing, it is 
found, is not only possible, but has a very speedy edect on 
the natural supplies ; and already the people on the other 
side of the Atlantic are experiencing the truth of this fact. 
Notwithstanding the enormous seaboard possessed by the 
United States, it is found that the supplies of fish are no 
longer equal to the demand, and the most important fish- 
producing States have consequently instituted inquiries 
with the view of adopting remedial measures. Opinions 
on no subject-are more varied and contradictory than on 
the question of fish supplies. This is inevitable, as com¬ 
paratively little is known of the habits of fish, and persons 
arc too apt to generalise upon the result of their own 
limited experience. P'inding the testimony of various 
authorities too conflicting to be of any use, the State of 
New England appointed Prof. Baird, of the Smithsonian 
Institution, to make a detailed inquiry into the condition 
of the fisheries on the coast and lakes of the country 
generally. The present report is the result of his first 
year's operations. 

Anyone conversant with the fisheries of this country 
cannot fail to be struck with the similarity that exists 
between their condition and that of the American fish¬ 
eries. The river fisheries of England had long been 
falling into decay, and were almost annihilated, when 
measures were adopted for their restoration. The river 
fisheries of America have also fallen off in produc¬ 
tiveness, the only astonishing feature being the sudden¬ 
ness of this decay. There are many causes, such as the 
existence of pollutions, of obstructions, and of navigation, 
that have militated against the fisheries of this country 
which have not had equal force in America; but the 
principal cause of decay has acted more speedily there, 
and it is apparent that overfishing, and the destniction 
of spawning fish, have been on both sides of the Atlantic 
the chief enemy to the continued prosperity of river 
fisheries. Here salmon, there bass, have been trapped 
both in their upward and downward progress in the rivers, 
and no “ close season ” has been allowed in which they 
might, unmolested, perform their natural functions of re¬ 
production. In England “ fixed engines,” ue, devices fixed 
in the run of the fish, and intercepting almost every indi- 
vidual that would attempt to pass them, have been abo¬ 
lished. In America these instruments are more largely 
used than ever they were here; and a glance at the dia¬ 
grams presented by Mr. Baird shows their terribly destruc¬ 
tive nature. In some rivers, and on some parts of die 
coast, they art placbd so tkfaddy that no fish can pass 
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them ; and, as they are /u situ all the year round with¬ 
out intermission, it is no wonder that the fisheries arc 
decreasing in value. The total abolition of these engines 
is suggested as the only real remedy. But the Commis¬ 
sioner is afraid that such a regulation would entail great 
loss on the owners of such instruments, and would also 
suddenly interfere with the supply of fish to the public. 
These traps can fish without human help, while the more 
legitimate fishermen’s nets and gear can only be employed 
in suitable weather. He recommends that an interval of 
sixty hours every week should be enforced, during which 
the use of traps and pounds should be absolutely inter¬ 
dicted ; that an annual close time of fifty-six days, viz. 
from April 20 to June 15, should be established, during 
which the use of such engines should be prohibited ; and 
that the licensing system adopted in England should be 
introduced. 

This is certainly a step in the right direction, but we 
venture to think that a diminution in the number of fixed 
engines would be advisable, and that such diminution 
should be partially enforced at once, and be gradually 
continued till the whole of these instruments are abolished. 
This need entail very little hardship on individuals, and 
would certainly not interfere with the regular supply of 
fish to the markets, while the eventual increase would 
more than justify the enactment. 

In regard to the more purely sea fisheries, the simi¬ 
larity between the liritish and American fisheries is 
equally striking, while at the same time the rapidity with 
which the produce of American waters has fallen off is 
still more marked. On the English coasts the fisheries 
are continually fluctuating, but in no part does the dimi¬ 
nution in the capture appear to have been so great and 
so permanent as it is recorded to be in America. The 
curious extracts from works of two hundred years ago 
testify to the great natural abundance of fish in the seas 
adjoining to the American shores ; and, to come to more 
recent years, the printed evidence of living fishermen 
clearly shows that, for some reason or another, the sea 
fisheries, like the river fisheries, arc much Jess valuable 
than they were thirty years ago. 

The principal fishes of the coast to which the volume 
more particularly refers arc the “ blue fish ” {Pomatovnis 
saltatrix\ also called ‘^horse-mackerel;’’ the “scup” 
(Pagrus oxStowtoinus argyrops)^ “ squeteague ” (Cy noscion 
rcgaiis)y a species of bream; “ menhaden ” {Brevoor/ia 
menhaden)^ a species of herring; sea bass and striped 
bass {Poems or Labntx Uncatus); mackerel (Scomber 
scombrus), similar tc the common European mackerel; 
“tautog” or black fish (Tautoga americand)^ of the 
Labridic^ or wrasse family ; herring (Clupca harcngus\ 
and cod, both of the well-known species. Of these, the 
principal diminution has been found to have occurred 
among the blue fish, the bass, the scup, and the tautog. 
The former of these is a very voracious fish, rivalling the 
shark in its powers of destruction, so much so that to its 
agency has been ascribed the diminution of other kinds j 
of fish m localities where it is generally caught. But 
since it has itself greatly diminished, it is hardly possible 
that , the decrease of other fish is attributable in any 
degree to the depredations of one predaceous kind. 

Besides the above there are many other kinds of fish, 
more or less valuable as food, and sought after also on 


account of the oil they yield, and for the purposes of 
utilising them as manure, a complete list of which is given 
by Prof. Baird. This list is most valuable as condensing 
and correcting the various imperfect catalogues that have 
from time to time been made, and as exemplifying the 
natural richness and fertility of the seas on the seaboard of 
the Eastern States. As an instance of the extreme difficulty 
of accounting accurately for the increase and diminution 
in the capture of fish, we may quote the unexpected 
appearance of a species of Tunny, a kind of small horse- 
mackerel (Orcynus^thunnina), which, though never pre¬ 
viously recorded as having been caught on the American 
coast, was found in great abundance in Menemsha Bight 
by the Commissioner. The movements of fish are far more 
difficult to watch and to account for than those of land-ani¬ 
mals, and great difficulty is experienced in following them. 
On some occasions a certain kind of fish has been very 
abundant in one locJility, while a short distance away 
it has been very scarce ; and one fishing-ground has 
been deserted one year, to be visited by large num¬ 
bers the next year. One fallacy concerning the 
movements of the American migratory fish seems quite 
exploded. To quote Prof. Baird :— 

“ It was formerly supposed that certain fish, as the her¬ 
ring, the shad, and the alewives, with others of like habits, 
prosecuted an extensive migration along the shores of the 
ocean, covering, sometimes, thousands of miles in the 
sweep of their travels; and much eloquent writing has 
been expended by such authors as Pennant and others in 
defining the starting-point and terminus, as well as the 
intermediate stages of the voyage. The shad, too, which, 
as is well known, occupies all the rivers of the Atlantic 
coast from Florida to the Gulf of St. Lawrence, was 
thought to begin its course in the West Indies, and in an 
immense body, which, going northward, sent a detach¬ 
ment to occupy each fresh-water stream as it was reached, 
the last remnant of the band finally passing up the St. 
Lawrence, and there closing the course. We now, how¬ 
ever, have much reason to think that in the case of the 
herring, the shad, the alewife, and the salmon, the journey 
is simply from the mouths of the rivers by the nearest 
deep guily or trough to the outer sea, and that the ap¬ 
pearance of the fish in the mouths of the rivers along the 
coast at successive intervals, from early spring in the 
south to near midsummer in the north, is simply due to 
their taking up their line of march, at successive epochs, 
from the open sea to the river they had left during a pre¬ 
vious season, induced by the stimulus of a definite tem¬ 
perature, which, of course, would be successively attained 
at later and later dates as the distance northward 
increased.” 

It seems pretty well established that, with the American 
migratory fish, which enter fresh water to spawn, as with 
the English salmon, the same individuals pass as nearly 
as possible to the same river, or at least to the same 
locality, and the same rule applies to their progeny—the 
young fry appearing to return to the river in which they 
were hatched. 

Of these migratory fish the salmon has been well nigh 
exterminated, and the shad alone appears to keep up its 
numbers. Whether or not this is altogether owing to the 
exertions of the fish culturists, who have hatched artifi¬ 
cially many millions of these fish and turned them into 
the various rivers, it would be rash to say positively ; but 
no doubt this means, and the erection of suitable fish- 
passes to enable the fish to surmount the weirs, have had 
a large part in effecting this result. 
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As regards the practical protection of fisheries^ whether 
in sea or river, the case of the Americans is almost iden¬ 
tical with our own ; and the remedies to be adopted must 
be the same in both countries* As regards the scien¬ 
tific side of the question, relative to the habits and distri¬ 
bution of fish, there is much that is new and valuable in 
the Commissioner’s report. Indeed, the greater share of 
the volume is devoted to such questions, and to the 
scientific classification, not only of fish proper, but of the 
various other forms of life found in the waters, and i 
important as either providing food for the useful fishes 
or as preying upon them. 

The various invertebrate animals which form the prin 
cipal diet of fishes appear to exist in profusion, so that the 
scarcity of food-fishes cannot be atliibuted to the want 
of natural sustenance. Some of these animals which 
serve as a prey to fish when young, in their turn become 
aggressors when full grown. An interesting account is 
given of the destruction caused by various kinds of 
Cephalopoda^ which commit great havoc amongst the 
schools of mackerel and herring. In attacking the 
mackerel “they would suddenly dart backward among 
the fish with the velocity of an arrow, and as sudtlenly 
turn obliquely to the riglit or left and seize a fisli, which 
was almost instantly killed by a bite in the back of the 
neck with the sharp beaks;*’ and yet these same 
“squids,” when young, themselves afford abundant and 
favourite food to fish. 

The subject of sea-bottom is nowhere of such import¬ 
ance as where oysters exist, and Prof. IJaird’s researches on 
this point arc most valuable. Jlis remarks, >\hich we 
have not space to quote in full, miglit be studied with 
advantage by those who arc interested in oyster culture 
in England and in France. 

Nearly 300 carefully executed engravings of the rare 
and more valuable forms of invertebrata conclude a 
volume of which but a faint outline has been given, 

BALinVmS IRISH FARMIHir^ 
Iniroductioji to Irish Farmia^, By Thomas Balclwjji^ 
M.R.I.A., Superintendent of the AgriculUiral Depart¬ 
ment of National Education in Ireland, &c. (Lon¬ 
don : Macmillan & Co., 1^174.) 

T is only by the spread of thorough technical educa¬ 
tion among our farjners that the most will ever be 
made of the comparatively small area which in these 
islands can be devoted to agricultural purposes ; only by 
a scientific knowledge of the material with which he deals 
will the farmer be enabled to improve to the utmost the 
quantity and quality both of his crops and live stock. By 
careful selection and suitable feeding vast improvements 
have within recent years been made in the quality of the 
latter commodity, and by a scientific study of the variou.s 
kinds of crops, of soils, and of manures, natural and arti¬ 
ficial, rapid progress is being made in forcing “the 
earth to yield her increase” in greater and greater 
quantity and of richer and richer quality. No doubt as 
the reign of science becomes more and more universal, 
fanning, like all other human pursuits, will be followed 
with more and more of skill founded on accurate scien¬ 
tific knowledge, and will become gradually less a matter 
of blind rulc-of-thumb. In many instances this is the 


case in Great Britain and in Ireland even now, many of 
our farmers bringing to bear upon their pursuit a know¬ 
ledge of the results of the most extensive and exact scien¬ 
tific investigation. It will be long before such ai\ intelli¬ 
gent knowledge becomes universal, we fear; and meantime 
such manuals as Mr. Baldwin’s are of use in spreading 
among farmers, large and small, who have had no technical 
training in their occupation, a knowledge, conveyed in 
popular language, of what can be attained by scientific or 
skilled farming. 

The work comprehends much in comparatively small 
compass. It treats first of manures, and the necessity 
of their application to supply the waste in the land 
caused by cropping. Without going deeply into the chemi¬ 
cal properties of soils and manures, it affords plain directions 
which the unscientific man can clearly understand and 
appreciate ; and considering the general character of the 
large class which the author essays to enlighten, he lias 
taken the most efficient method for attaining his purpose. 
His remarks on farmyard manure arc just, but he might 
have expressed his preference for covered yards more 
strongly, as, besides other advantages, these preserve the 
manure from rain-water ; and, where fodder is in plenty, 
the liquid is absorbed and utilised in a way which it can¬ 
not be to equal advantage when applied by itself. It is 
well ascertained that dung made in such yards is much 
richer than in ordinary yards, as from being gradually com¬ 
pressed by the treading of the cattle the ammonia cannot 
escape, nor any appreciable waste occur. The author’s 
estimate of the quantity of the manure made from one 
cow in the year at twelve tons is certainly ton great if 
cjuality as well as quantity is desired. 

1'hc second chapter is devoted to the culture and 
management of green crops and cereals, including 
potatoes, carrots, turnips, mangold, 6ec., and the ordinary 
corn crops. Sj^ccific directions arc given as to what kinds 
to sow on particular soils, and how to manage them in the 
fields and in storing them, each variety being specially 
referred to in its comparative productiveness and utility. 
The author s remarks on hay-making are well worthy 
of perusal. There is no crop so mismanaged as 
this, especially in Scotland, and considering its extent 
and value, no censure can be too strong on the negli¬ 
gence and want of skill so generally manifested in 
securing it. 

The third chapter is devoted to live stock, and here the 
author scerns to have studied the various phases of breed¬ 
ing and fattening with a practical eye. Ireland is pecu¬ 
liarly well fitted for rearing stock, and I he yearly supply 
it affords to Great Britain is marvellous. With a 
moist climate and an alluvial soil, the Jrish farmers 
possess facilities in their fresh swards and luxuriant 
green crops which we do not possess on tliis side of the 
Channel; until at all events we go across the Tweed, and 
not even there in sufficient brcadtli and measure, for 
permanent grass meadows arc seldom to be seen.» The 
quality of the various breeds of cattle and sheep is 
discussed ; but it must be remarked that a great complaint 
on this side of the Channel is made as to the want of 
quality and growth in much of the supply affordeil us; 
this is no doubt owing principally to the careless selection 
of breeders, and to too much indiscriminate crossing. The 
author’s remarks on poultry deserve special attention, not 
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that he says anything; peculiarly novel, but he treats the 
subject so plainly and in so much detail, that prac- 
tii;ad use can be made of his directions on a hitherto 
too much neglected point in rural economy. 

In Chap. IV. examples are given of successful farming, 
both in large and small holdings, which all interested 
would do well to peruse. With industry and skill based 
on scientific knowledge, the productive j)o\\er of the soil 
is astonishing. We see this more especially in the arid 
and sandy ground in IJelgium, where two or three acres^ 
produce is sufficient for the support of a family. Steam 
ploughing, no doubt, is an equivalent for spade husbandry 
in stirring and pLilverising the soil, but the personal exer¬ 
tions and surerintendenre of the cottager in thorough 
tilling, in careful seeding, successive cropping, manuring, 
weeding, and harvesting, cannot be excelled or equalled in 
substantial production. There is, moreover, in Scotland 
at all events, a degree of comfort and healthy sturdy 
appearance among that class, now perhaps loo limited in 
number, which bears a striking contrast to the beer- 
drinking artisan and his wan shrivelled children in towns. 

The author concludes with a chapter on cottage- 
gardening, which may be profitably studied by those 
of more pretension than the mere cottager. In Eng¬ 
land the taste for decoration and utility in small garden¬ 
ing is much more manifest tlian in Scotland, where 
little else than Scotch kail and weeds are, as a rule, to be 
seen. Mr. Baldwin has, on the whole, done ample jus¬ 
tice to the various subjects he has treated, while the scope 
of his work is sufficiently comprehensive for the guidance 
of those who need instruction ; and most farmers do, be 
their rural occupation of small or large compass. 

Wc hope that the spread of works of tliis class will pave 
the way for the general circulation among farmers of 
works of a much more technical and scientific kind, 
and that ere very long, through the exertions of the Agri¬ 
cultural Societies, both of England and Scotland, Agri¬ 
cultural Schools W'ill be established in convenient centres 
both in Plngland, Scotland, and Ireland, by means of 
which the British farmer will be at least on as good a 
footing as the farmer on the Continent of Europe and in 
America. 


067 ? /WO/C S//EL/^ 

Elementary Dynamics^ with numerous Examples, liy | 
W. G. Willson, M.A. (Calcutta: Thacker, Spink, 
and Co.) 

Principles of Mechanics, By T. M. Goodevc, M.A, 
(Longmans' Text-books of Science.) 

The first work on our list does not aim at a novel expo- 
s tion of principles, though it differs from the ordinary j 
text-books in use amongst junior students. Notes ori- ' 
ginally put together by the author for the use of pass 1 
students of the Calcutta University have, after some con- , 
siderable trial of their merits, been put together in the | 
present form so as to embrace all the parts of the sub- ' 
jects which are generally treated of in text-books. 

Mr. Willson is an ardent admirer of the works by Pro¬ 
fessors Thomson and Tait (^‘the magnificent treatise on 
Natural Philosophy," the reader who wishes for further 
information on this subject (and on aJl such subjects) is 
meommended to consult,” &c.), and his principal aim has 
been, we expect, to render the views of these distinguished 
jyruers more accessible to junior students. Knowing how 
uable authors are to go to pieces on &e kinematic rocks^ 


we liave gone as carefully as we could through the text, 
and it appears to us that the author not only understands 
his subject, but has manifested ability in presenting his 
material in a clear form to his readers. Dynamics he 
subdivides into statics and kinetics. In both these 
branches he adopts for unit of force the kinetic unit for 
I which the pound avordupois is the unit of mass. We 
' may remark in passing, that this is the only elementary 
book we know which goes fully and carefully into the 
subjects of the several units. Under the head of statics, 
the writer treats of force at a point, of parallel forces, of 
moments, of centre of gravity, resisting forces, machines, 
and of work and energy ; under the head of kinematics, 
we have velocity, accelerated velocity, and kincuiUical 
principles and methods ; under kinetics, we have dyna¬ 
mical laws and principles, the force of gravity (lalling 
bodies, motion on an inclined plane, Attwood's machine, 
&c.), collision of bodies, and energy. On p. 130, the term 
Roman steelyard is derived from Ruman, an Aral^ic word 
for a pomegranate, ^‘and the sliapeof the counlerpcjise 
seems to have given rise to the name.” There arc a gicat 
many examples, many very familiar to us, given at the 
end of the various chapters. The author apologise? for 
imperfections in type and diagrams, buc he need htrdl) 
have done so ; wc have seen worse diagrams in l(‘xt- 
books got out nearer home. Some typographical bhiii- 
ders we have detected, but the context will enable a 
reader to correct llicm. 'I’hc work has no index, is of a 
handy size, and gives one a favourable impression of the 
sort of training provided for the Calculi i student?. 

Mr, Goodeve's name is sufi'icient wariaot for the accuracy 
and thoroughness of any work on mechanics that bears it 
on its title-page. 11 is style is very lucid, and the acciinry 
and fulness of his knowledge of his subject enable liim 
to give just sufficient explanation and yet not be too con¬ 
cise. lie aims at a different class of students llutn tliat 
we have had t./ consider in the former part of our noijce. 
These Text-books arc designed for the *'stll-instruction (»f 
working men,” and the two woiks by our present author 
in this scries seem to us just fitted for them. In the woik 
before us wc are taken over a wide field. In an Intro¬ 
duction of sixty Images wc have a miniature ticat’se, the 
representation of force, the gravitation measure of lorcc, 
the laws of motion, and the meaning of the term cncigy, 
inter alia, are discussed. In the remaining twelve ch:ip- 
ters most of the ground gone over in the lirst-nu itei 
work is gone over rapidly here, and copious application 
of the principles is furnislied by the description of a niim- 
I ber of machines, the hare enumeration of the names of 
which would furnish an ordinary ‘^Bookshelf" notice; 
in addition we have an account of the equilibrium and 
pressure of fluids and of gases, of the hydraulic press and 
hydraulic cranes, a chapter on girder beams and bridges, 
the strength of tubes and the catenary, all treated without 
reference (except in one or two places) to the calculus. 
We have much pleasuie in commending this recent 
addition to the sc^es, with its clear type and numerous 
and excellent diagrams, to all who take an interest in me¬ 
chanical applications. There arc many excellent exer¬ 
cises scattered throughout the work. 


LETTERS TO THE ED/TOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

The Degeneracy of Man 

In Nature, vol. x. p. 147, Mr. Edwara U. Tylor writes 
It would be well worth while if Dr. Pcschel, from personal 
or published sources available to him, would settle once for all 
the question whether the great Bavarian ethnologist (Martius) 
continued through life the degenerationist that we in England 
suppose him to have been.” 
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r Now I can assure Mr. Tylor, from having often conversed with 
Dr. Martins on Brazilian topics, that his degeneration theory be¬ 
longed to his earlier life, that afterwards he altered his opinions, 
and that the passage quoted by Mr. Tylor from Martins contained 
his latest conviction. Soon after the pnblication of his Ethno¬ 
graphy he died at Munich. Oscar Peschbl 

Dr. Martius found the rude natives of Brazil treating the 
hunting-ground of each tribe as common to all the tribesmen, 
but allowing each family to hold as its own freehold the ground 
which it had built huts on, or brought under tillage. It is not 
surprising that this ethnologist, comparing such a rudimentary 
form of the “ village community ” w'ith its more artificial ar¬ 
rangements ill ancient Europe, should have considered the 
Brazilian tribes to have arrived at an intermediate stage of the 
development of land-laws, above that of the lowest savages, and 
on the way to that of more civilised nations. Mr. h2dkins, how ¬ 
ever, in his letter to Nature, voi. x. p. 163, thinks that Dr. Martius 
should not have cx])iaLncd the origin of the Brazilian land-law in 
this obvious way. 'fhe suggestion which he offers in its place is, 
that inasmuch as the Chinese had in old times a highly artificial 
system of paititioning their village-lands among the heads of 
families, some of these Chinese are to be supposed to have 
emigrated to the Brazilian forests and introduced this system, 
W'hicli in course of ages decayed till nothing was left but the 
simple rule found by Dr. Martius. But is not the word “far¬ 
fetched ” applicable to this argument ? Sooner than allow the 
rude ])eoi)lc of Brazil to have been human beings capable of 
adopting llie simplest social regulation for their own evident 
benefit, Mr. Kdkins sends half-way round the world for imagin¬ 
ary Cliinese emigrants, to introduce, not the savage law itself, 
lint a civilised law wliicli, if broken down to its last remnant, 
might be reduced to the Brazilian level. And, one may go on 
to ask, where is it likely that the Chinese themselves got their 
law of village-lands, if it was not developed out of lower stages 
of the law of property, l)cloiiging to lower stages ofeivilisation ? 
If Mr. Edkins would tiiin Ids great knowledge of Chinese 
matters to investigating the origin of Chinese institutions, J think 
he woiihl contribute now evidence to the development-theory 
of culture. Mr. Kdkins next brings forward tlie evidence of 
numerals in Bolynesia as proof of degeneracy in civilisation. 
The i.'icl that the word means 10,000 in the Tonga Islands, 
4,CK)oiii the Sandwich Islands, and 1,000 in New Zealand, he 
accounts for on the su]ipositioii that the highest number was 
the uiiglnal meaning, but that it was loweied with a fall in 
civilisation. But he will, I think, on further examination be 
satisfied that the real reason has nothing to do with degeneration, 
but Avith the curious Polynesian habit of counting by twos, fours, 
and even lens. Thus ran and mano, which in New Zealand 
mean loo and 1,000, come to mean in Hawaii so many fours, 
viz. 400 and 4,000; Mr. Edkins* own example from Ponajie 
shows the same done with tens (see Hale’s “ Ethnography of 
Wilkes* Expedition **). Mr. Kdkins also remarks that “ the 
Polynesians formerly had a decimal arithmetic ; now it has sunk 
in Australia to quaternary or quinary arithmetic.** But the 
Australians are nut of the same race as the Polynesians, nor is 
there the least reason to suppose that they were ever at a 
Polynesian level of culture. As the evidence of numerals has 
been introduced, it may be mentioned that both Australians and 
Polynesians use numerals derived from counting on the fingers. 
Thus the Polynesian ii/ua, i,e. “ hand,** is the oiilinary numeral 
for five, wdiile the West Australian will say “the hand on either 
side and half the feet,** meaning by this long expression the 
number 15 (see my “ Primitive Culture,** chap. 7). I may add that 
I have been trying for years to get any degenerationist to answer 
the argument from numerals of this very common class, which 
can only liave arisen by development from the lower stage of 
counting on the fingers, and which therefore prove savage tril>es 
to be capable of independent intellectual development. 

The Quarterly Review argument from the recent discoveries of 
Dr. Schiiemann in the ruins he considers to be of Troy, merely 
shows that low barbarians may build on the ruins of towns 
previously inhabited by more civilised nations. This often 
Happens, and can hardly beheld to prove that the higher civilisa¬ 
tion existed in the world before the lower. 

As to the observations (vol. x. p. 163) of Mr, Hyde Clarke on 
affinities which lie believes to exist between languages of Brazil 
and of the Old World, I cannot make any answer, not having 
seen any comparative vocabalaries on which such an opinion 
could be founded. 


Photographic Irradiation 

For the purpose of determining whether any sensible amount 
of the photographic irradiation surrounding the image of a bright 
object could be traced to an action taking place within the thick¬ 
ness of the collodion film, I some time ago tried an experiment in 
many respects similar to that detailed by Mr. Aitken in your last 
number (vol. x. p. 185). A piece of cardboard with four parallel nar¬ 
row openings, each some 12 in. long,was hung against the glass roof 
of a photographic studio so as to be projected against the back¬ 
ground of a bright sky. One of the slits or openings was covered 
with a piece of red glass, another was glazed with blue glass, the 
third was left entirely uncovered, and the fourth was covered by 
a piece of thin tracing paper. The slits in the cardboard screen 
were carefully focused, and over-exposed photographs were taken 
with a camera in which no stops were used. Upon the collodion 
film and immediately in contact with it was laid a piece of plati¬ 
num foil quite thick enough to be perfectly opaque. The camera 
was so placed that the images of the slits fell partly upon the 
latinum foil and partly upon the collodion film. I have now 
efore me two of the plates, each taken with an exposure of five 
minutes. The first was coated in the ordinary manner with a 
single collodion film, but the other was coated three times suc¬ 
cessively with collodion, so that the film was rendered very 
thick; but the eating in or encroachment of the photo¬ 
graphic images of tlie slits under the platinum foil is 
hardly perceptible in cither plate; indeed, I feel that 1 
cannot say with certainty whether there is any encroachment of 
the image proper, though there are very marked brush-like 
extensions from the ends of the images, as well as a cloudy semi¬ 
circular field symmetrical with the end of each image, evidently 
arising from rctleclions from the back of the plate. At firat 
sight the brush-like semi-opaque extensions might be taken for 
the ordinary photographic irradiation eating under the platinum 
foil; but on more closely examining the ends of tiie images, the 
hazy opacity is seen to extend farther in some directions than in 
otheis, and to lie brok' n up in some cases into five or six little 
streams or brushes. The decrease in the opacity of the brushes 
is aho less unilorm than the de na^e in the opacity of the ordi¬ 
nary irradiation bor er, 'i'he brushes extend to a distance of 
abc u!. *02 in. unde'^ the edge of the platinum foil. 

1 do not at present see my way to devise an experiment which 
would determine what is the cause of these little brushes, nor 
have I at present had an opportunity of repeating a similar ex¬ 
periment with the dry-plate process ; but the biiishes have the 
appearance to me of having been ])roduced by st’earns in the 
delicate film of liquid which must extend under the platinum, 
s'reams which probably carry with them little masses of light- 
altered silver, that arc soon deposited or strained out in the 
spongy tissue of the collo-lion. 

] f the spreading action under the platinum foil were caused 
by liglit dispersed wdthin the thickness of the collodion, one 
would expect such action to take place symmetrically around the 
place where the bright image is cut off instead of being broken 
up, as I have described, into bundles or brushes. On the other 
hand, slight differences in the texture of the collodion, or minute 
inequalities on the edge of the platinum foil, might cause the 
streams in the liquid mm to move more easily at one point than 
at another. 

1 should be glad to be informed what was the distance of the 
opaque bar from the collodion plate in Mr. Aitken*s experi¬ 
ments, and whether there is not any photographic trace of de¬ 
fraction bands, owing to the bar not having been in focus; 
possibly tlie presence of these may account for the apparent 
difference in our results. It will he seen that the experiment 
which I have descrilied points to the same conclusion as that 
formerly announced by Lord Lindsay and myself, viz. that the 
inner photographic diffraction edge is chiefly due to the imper¬ 
fection of the instrument producing the image, chief among 
which is to be counted the aberration of oblique pencils. 

A. CowpER Ranyard 

Mr. Aitken*s observations on photographic irradiation in 
Natrre, vol. X, p, 185, are confirmed by many experiments 1 
have made. I spent a long time in efforts to get nd of irradiatioil 
in bromide of silver films, one of the results of which I stated in a 
former note to Nature (vol. x.p.63). There is the most striking 
difference in the behaviour of films containing iodide of silver 
only to those containing the bromide alone, the latter, especisily 
when dry, giving much greater irradiation ; and the difference ii 
again complicated by the addition of certain substances (notably 
fubumen) to the film ia the course of preparation. ^ my expeii*> 
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ments were mainly wiLli dry plates, 1 will leave out of quebtioii 
the forms which the phenomenon may assume in wct-plafe 
photography, and summarise the results of hundreds of experi¬ 
ments with dry plates iodised, bromo-iodisecl, atii bromised. 

With a simply bromised film the amount of irradiation is 
extreme. The film is very translucent and the irradiation is of 
two kinds, that caused by reflection from the back of the plate 
being by far the most extensive, but remediable by the usual 
expedient of coating the back of the ]date witli red or black 
colour, while the form noticed by Mr. Aitkcn is perhaps partially 
inherent in bromised films, but to a much greater degree tlcpend- 
enton the nature of the pyroxyline. Two samples oi pyroxyline 
made at different tem]>eratiircs, and treated in precisely the same 
manner, differ so much, that while one will, with the coloured liack- 
ing, give scarcely a perceptible degree of irradiation, the other will 
develop it to an extent which no backing, nor even tinting the film 
with the anil ini reds, will obviate. 'I'lie hn'mer is generally acorn- 
pact, lustrous film, scarcely to be d stinguished from the glass 
Itself, while the other (both being used willioiit preservative 
solution) will give a dull and diiIy-looking surface, <»n]y capable 
of reflecting at very small angles. If with llie latter a strip of 
blackened wood be laid on the film as to t ut across the lightest 
portions of the image thrown on by the lens, the eflTecl of the 
light w'ill be found to spread 1 ehind the striji of wood, stjme- 
times to the extent of a centimetre : but 1 have* never noticed the 
sharp limitation of this form of irradiation which Mr. Aitkcn 
observes, and which probably depends on the wet slate of the 
film. It is clearly, as he suppose;.-;, an ngi ation winch is sjI up 
in the film, and which depends for its propnj^ation ainong&t tlic 
surrounding molecules ujion a kind of chemical transparency in 
the film holding the broinidc of silver. Thr.t this is to a gr.at 
extent true is shown by two expeiiments: (i) a film which, in its 
"simple state, gives considerable halation, will, wdien coated 
with albumen, especially if coagulated w’ith nitrate of sil¬ 
ver, give none at all, or very little, thoiigli the ocular trans¬ 
parency is rather increased than diminisheil by the albumen; 
(2) an emulsion prepared by exposing [it to tlie action of 
nitrate of silver until it becomes slructumlly decomposed, and 
highly charged with bromide of silver, shows absolutely no irra¬ 
diation under any circumstances even if the glass be not backed, 
and no kind of piescrvative used. I'he fdmin lliiscase resembles 
unbaked ])orcelam in its whiteness, entire want of lustre, and in 
opacity, and the molecules of bioinidc of silver are more than 
usually free irom any restraining inllaence which a preservative 
might be exjiecled, reasoning from the usual action of the albu¬ 
men, to exert. In these two ea-cs of (.xtreme trnnsluci ncy and 
opacity of the film there is alnio.'^t an equal freedom fiom llic 
phenomenon in question. 

In the old albumen ])i'Oce.ss with translucent films the irradia¬ 
tion is imperceptible, and in the colJodio-albiimen, where tlie 
film of albumen is allowed to remain on the collodion, it is 
almost so ; but in tins case, as in all cases where the lilm is 
charged only willi iodiie of .silver, tlurc is another element 
which complicates the action. 'J'he bromide 01 j-ilver is reduced 
in siin while the iodide requires a supply of silver from the de- , 
veloper from W'hick to buiM up the image, in the one case the 
deposition being by rcduc'ion, in the oilier by acc imulatioii. | 
This alone would account for a wide dilTcicnce in respect to 
irradiation, but will not account U>v all, as is j^rovtn by the i 
diver.se results obtained from diflercnt bromide film*-, due to the 
varying structure of the material which holds the bromide in 
place. 

\VhsLl Mr, Aitkcn calls “molecular irradiation (and which 
is not by any means the harmless thing he considers it in regard 
to artistic photography any more than to scientific) is unques¬ 
tionably the great enemy of all photographic precision. It 
setms, however, to be complicated wdth what 1 have been obliged 
to call structural irradiation, alluded to above, and dejiending, as 
i have .said, on the mechanical rather than the chemied con¬ 
dition of the pyroxyline of which the bulk of the film consists. 
The subject yet demands much investigation, of a purely em¬ 
pirical character, In order to determine the quality of vehicle for 
carrying the sensitive saU.s, neither chemical analysi < nor chemical 
analogy affording any indication of the true cause of the differ¬ 
ence l^tween the two quali'ies pi pyroxylene I have noted, nor 
do they, so far as 1 am aware, account for the difference between 
the action of collodion and albumen. 

W. J. Stillman 

Altenburgh Gardens, 

Clapham Common, S.W., July 13 


OBSERVATORIES IN THE UNITED STATES^ 

II. 

L ieut. M. F. MAUKY was placed in charge of 
the new U.S. Naval Observatory, and entered 
on his duties with zealous purposes. Uc proposed in 
1846 the immense astronomical work of a more ex¬ 
tensive and precise cataloguing of the stars than Bes¬ 
sel’s “ Zone Observations ” or Struve’s “ Dorpat Cata¬ 
logue.’^ Valuable results of the sclieme, so far as it could 
be entered on, by the observations of Profs. Coffin, Walker, 
Yarnall, Hubbard, Keith, Major, and Ferguson, and 
Lieutenants Almy, Maynard, Muse, and others, have been 
lately reduced and published. 

'Pwo events marked this early pari of the history willi 
still more importance. Walker, in in-ifi, proved that the 
new planet Neptune, just then discovered by Leverrier, 
had been catalogued as a star by Lalande in his “ Histoire 
celeste in 1793 ; and Walker, wdth J-ieiitenants Almy 
and (lillibs, was the very first to use, in 1846,1110 new dis¬ 
covery of the telegraph to determine differences of longi¬ 
tude. The idealof Ncpliinc with Inlaiulc’s slar 
gave astronomers, in dclcrmining the new ])lancL’:> orbit, 
the use of observations made fifty-two )C.irs before. It 
gave llic Ni'i/Uajl A//;uiEiir two years earlier 

ephemerides for the miriner. It brought the observatory 
into prominence, Tlie superinteadoncy of Maury ex¬ 
tended from 1S45 to April 26, 1861, when lie suddenly left 
the city to join the cau:;c of the .South. 

In i86i Lieut. J. M. Gilliss was at length placed in 
charge. He re-established and vigorously pressed for¬ 
ward astronomical work as well as the duties of the “ Hy¬ 
drographical Office,” a title whicli lind been added to that 
of the Naval Observato’w. After his very sudden death, 
his successor, Kear-Adm’ral C. II. Uavis, carried foi 
ward the astronomical work with that emincul .suctess 
which had been guaiai loed by bis previous astronomic:*! 
tastes and occupancy on the Coast Survey and as su|)er- 
inlcndcnt of the Nduiiutl A/niit/iac, Jvcar-Admiral 11. K. 
Sands, succeeding him in the year i8(»7, has most ell; 
cienily improved the opportunities of a longer supcrin- 
temlcncy to inaugurate ;ind carry forward some of r-’S 
most important astronomical operations of the day. The 
phenomena of the lolaU ciipses of 1869 
States and of 1870 in the iMeditcrranean countries we. c 
closely observed. 

Beyord the regular and severely exacting astronominl 
routine of observations, two centres of interest Jiavc been 
recently occupying the utmost activities of the institu¬ 
tion; the reception, mounting, and use of the now great 
equatorial, and preparations for the transit of Venus. 

The grtai equatorial has but one near approach to it¬ 
self in the diameter of its object-glass -that of the pri¬ 
vate establishment of Mr. R, S, Newall, at Halcshcad- 
on-Tyne, whose telescope has an oljject-ghiss of 25 in. in 
diameter. The Xaval Observatory glass has 26 in. clear 
aperture. It is t . ot easy to realise what this power is, and 
what it promises. The reader must imagine himself 
within a dome, itself 41 ft. in diameter and 40 ft. in height, 
looking through a tube made of three sections of steel 
stretching away for 32 ft. ; the whole telescope and its 
metallic base weighing about 6 tons. 

In the dome, on a pier of mason-work, supported by a 
pedestal, which is one block weighing yh tons, stands the 
tine equatorial made by Merz and Mahler, Munich, at a 
cost of 6,000 clols., its object-glass being valued at more 
than half that sum, Tl'hc work of this instrument under, 
successively,Profs.Ferguson,Walker, Hubbard, and Hall, 
lias lieen chiefly upon the smaller planets, the asteroids, 
and comets. Mr. James Ferguson was the first American 
to discover an asteroid, Euphrosync, in 1854, the thirty- 
first on a list which has been recently enlarged beyond 
even a hundred by Peters of Clinton and Watson of Ana 

• Continued from p. i8r>« 
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Arbor. The object-glass of the cciualorial has an aper¬ 
ture of 9 62 in and a focal length of 14 ft. 4*5 in. Its 
powers of positive eye-pieces for use with its filar micro¬ 
meter vary from 90 to 899. 

Descending from the dome, and passing the superin¬ 
tendent's office, in which are a most excellent mean-time 
clock, with others, in the electric circuit with the clocks 
at the departments, ticking each, beat for beat, the 
visitor finds himself in the library, now embracing 
nearly 6,000 volumes. These arc mostly works of the 
highest standard value, astronomical and meteorological 
observations and discussions, some being as old as the 
year 1482, others representing the full work of the 
European observatories and learned Societies to the pre¬ 
sent date. 


From the library we pass into the transit circle room, 
built in 1869, to admire the beautiful instrument, with its 
collimators and its chronograph. The focal length of the 
object-glass is 12 ft. i in. ; its clear aperture 8*52 in. ; and 
the power of its eye-pieces 135 to 396. The diameter of 
its circles at the outer edge is 45*30 in., and at the gradua¬ 
tion 43*40 in., both circles being divided to every two 
minutes. The power of the reading microscopes is 45*3 
diameters. Its collimators have a focal length of 2 ft. 
II in. This instrument, under Profs. Newcomb, Hark- 
ness, and Eastman, and their assistants, has had for its 
chief work the more accurate determination of the stars 
whose places are computed in the Nautical}Almanac^ 
and of those needed by the Coast Survey. The chrono¬ 
graph, made by Alvan Clark, is of the form known as the 
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Tir,. 6—Tl»c Unilcd Slutes Naval fIbservatory—Croiiml Plan. A, T'icr of Kiiualarial 15, TransitCiidc. C, Mural Circle and Transit. D, Prime 
Vertical. E, Computer's Room for (ircat K(|itatoria) F, Great Kqii.itorial. G, Library. H, Superintendent’s Office. I, I, I, OITjces. K, Super, 
inlendenl’s dwelling. I., Chronometer-Room. Door, w. Window. 


Ilipp chronograph, with modifications by Prof. Hark- 
ness. 

Passing to the eastern wing there are seen, side by side, 
the mural circle and the smaller transit instrument, with 
their clock and chronograph. The mural circle has an 
object-glass of 4*10 in., and a focal length of 5 ft. 3*8 in., 
the highest power of the eye-pieces being 240. The 
diameter of the circle at its outer edge, where the gradua¬ 
tion is placed, is 60*35 in. It is divided to every five 
minutes; the power of its reading microscope is 17*1 
diameters. The transit has a focal length of 7 ft. 0*4 in., 
and its object-glass an aperture of 5'33 in. 

The chronometer-room shows another and a distinct 
but important office of the observatory. The relation of 
all its work to the interests of practical navigation is 
sufficiently clear. More than 200 time-keepers have been 
at one time under care in this room. As many as eighty 
in 1867 were condemned and withdrawn from use. It is 


as gratifying as it is creditable to American skill to find 
that the chronometers of Messrs. Negus and Co., of New 
York, equal, if they do not excel, any of foreign workman¬ 
ship. . . 

From this room of the observatory the exact time is fur¬ 
nished daily at 12 M. to the Western Union Telegraph Office 
in Washington for dispatch throughout the United States. 
The naval officer, standing by the standard mean clock, 
and having the astronomical correction of that clock also 
before him, at three minutes before 12 M. calls the tele¬ 
graph operator at his office, and, at thc^ instant of 
noon, taps the electric key, giving the time to the com¬ 
pany's omce. He also drops the dome ball. The chro¬ 
nometer-room is under the very efficient direction of 
Commander A. W. Johnson, U.S.N. 

The seventeen annual volumes of astronomical 
meteorological observations now published best set forth 
in themselves the work of the observatoiy. The latest of 
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these volumes vie in extent and in value with the publi¬ 
cations of Greenwich and Paris. The star catalogue, 
issued as Appendix No, i to the volume for 1871, em¬ 
braces more than 100,000 observations, giving the places 
of 10,000 stars. It is the twenty years’'work of Prof, 
M. Yarnall, embracing the reduction of his own observa¬ 
tions and those of others from the year 1845 to 1871, 
The astronomer knows howto appreciate such a work. 

Congress, in whose hands is the destiny of the institu¬ 
tion, has promptly appreciated its claims, and does not 
withhold the liberal appropriations asked for it as due to 
astronomy and to this branch of naval efficiency. 

West Point Obsenmtory .—This observatory was erected 
in 1839 for astronomical purposes and the accommoda¬ 
tion of the library of the Academy and its philosophical 
apparatus. The institution of an observatory is to be 
credited to Prof. W. II. C. Bartlett, LL.D., so well known 


I for more than thirty years as its director. In 1840 Prof. 
Bartlett visited Europe for the United States Government, 
inspected and reported upon its chief observatories, sub¬ 
mitting also a plan for an observatory at Washington, 
and purchasing for West Point whilst abroad its three 
large instruments, the equatorial, the transit, and the 
mural circle. 

The transit instrument in the east tower was made yb 
Ertel and Son, and its object-glass by Merz and Miihlcr, 
at Munich, the whole cost being about 1,730 dols. It was 
mounted in 1843, memorable year for observatories 
in the United States. Its object-glass has a clear aper¬ 
ture of 4‘62 in., and a focal length of 7675 in. It is pro¬ 
vided with four eye-pieces and one dark glass, and has 
an illuminating apparatus, giving either a bright field with 
dark lines, or a dark field with bright lines, which can be 
modified at will by means of a coloured wedge. The 


nr 




:G 7,—The G.v.it Kquatorial-'United Staler Naval Olw.vatory. 

reticule has seven vertical and two horizontal lines. An 
extra vcrlical wire is driven in a horizontal direction by 
means of a micrometer screw, each division of which 
corresponds to o"*334. It has a striding level, each small 
division being i"*23 = o’oS 2 s, The steel pivots have not 
sensibly changed their equality of dimensions since the 
instrument was mounted. 

The west tower has the mural circle, by Trougliton and 
Simms, of London. This was cjist in one entire piece of 
brass. Its diameter is 5 ft., and its graduations are on 
two bands, one cf gold, the other of palladium. The 
telescope has a clear aperture of 4 in., with a focal length 
of 60 ID. 

^ The central main tower has a revolving dome of 27 ft 
in diameter, which rests on six 24-pound cannon-b^ls, 
turning between casMron annular grooves. The equa¬ 


tio.. 8,—Transit Circle—Uiiitcu States Navjl Obscj vatory. 


torial, made by Mr. Henry FiU, of New York, lia.s a focai 
lengUi of 14 (C, and a clear aperture of in. It h.as 
thirteen eye-pieccs. The hour circle reads to two seconds 
of time, and the declination circle to twenty seconds of 
an arc, each circle being 20 in. in diameter. This in¬ 
strument cost 5,000 dols. 

The sidereal clock, by Hardy, has a Bond break-circuit 
attachment, and is -connected with the several instru¬ 
ments by wires and break-circuit keys. Besides these 
there arc valuable portable instruments in the observa¬ 
tory, which lends thern from time to lime to topographical 
and surveying parties in the west and north-west, or to 
stations of the Engineer Corps, like the one at Willett’s 
Point, New York. Several valuable additions, including 
a Bond chronograph, the odolites, and sextants, have 
been made within the last two years. 
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The purposes of the observatory of the Academy are 
most efTectively secured by confining its workings to the 
end of educating the cadets in the knowledge and practi¬ 
cal use of the instruments. During the spring months 
they are taken in parties of two, three, or four to receive 
such instruction, and are required themselves to make 
observations with each instrument, and reduce them. 
During the summer encampment a month is devoted to 
further instruction in connection with a field observatory 
at Fort Clinton, where they use a field transit, zenith tele¬ 
scope, and other instruments. Each makes his own re¬ 
cords, and works out his results for the ordinary problems 
of time, latitude, longitude. Wiirdeman of Washington 
is constructing for this field observatory a new transit and 
zenith telescope. 

Although the chief design of the observatory has been 
from the first to secure such proficiency in the cadets as 
would prove of most value to them in the field work to 
which so many army officers are called, and although 
neither the professors nor their assistants, who arc daily 
instructors in several other branches, can find time avail¬ 
able for lengthened series of observations, still at different 
times valuable observations have been secured in the 
midst of pressing duties. Among these are tliose of 
Prof. Bartlett on the great comet of 1843, published 
the Transactions of the American Philosophical Society, 
and recent observations under Prof. Michic and his 
assistants, Lieut. Bass and others, for determining the 
longitude of the observatory. 

Annapolis Observatory ,—We cannot complete this sketch 
of the United States Government observatories without a 
just, though necessarily very brief, notice of the obser¬ 
vatory used in the instruction of midshipmen at Anna¬ 
polis. 

The Department of Astronomy was created in 1S53, 
and until' 1865 was in charge successively of Profs. 
Chauvenet and Coffin. Since that time a graduate of the 


Academy has from time to time been in charge. The 
course in astronomy is of necessity limited, most of the 
midshipman's time in this department being required for 



Fig. 9.—Mural Circle and Smaller Tr.mslt Instrument—United States Naval 
(Observatory. 


* the Study of practical navigation, Wc learn from the 
j report of Lieutcnant-Corainandor R. L. Phythian to Ad¬ 
miral Porter in 1869 the following facts “ The instru¬ 



ments used in this department arc the chronometer, the 
sextant, the artificial horizon, the azimuth compass, the 
surveyor’s chain and compass, the theodolite, and the 
plane-table. The observatory is supplied with a sidereal 
clock, an equatoriaUy-mounted telescope, and a superior 
meridian clock, These instruments are used in instruc¬ 


tion only to show the midshipmen the principles of them. 
There is not sufficient time for them to acquire a practical 
knowledge of their use by observing with them.” 

Altogether the United States has reason to be proud of 
her observatories, and of the work already done by her 
astronomers. 
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THE RELATIONS BETWEEN HUMAN M 0 R~ 
TALITY AND THE' SEASONS OF THE 
YEAR 

A t the anniversary meeting of the Scottish Meteorolpgi- 
Society, ^ very valuable papev was read by pr. 
Witebpjli and the Secretary, Air. 41cx. rnichan, 
giving an account of their investigations on Jhc subject of 
influence of the seasons on human mortality at dijfevcnt 
^^5 as caused by djfhsfcnt diseases. The authors have 
p%Mlatcd the wpphly average dealh-rale of London fqv the 
thirty fpr thirty-one diseases, together with tlie 
ayi^fages of tp^ttp^irature, moisture, rain, &c. Considering 
ipp weather pitpWienced in the course of the year as made 
tip pf several climates differing from each other 

ajpeprding tp prevailing temperature and moisturp and 
mptr relations tp Pach other, the influence of these clitpatesj 
pp^ractcrised respectively by cold, cold and dryness, 
dryness and hea^ moisture, and colp and 

inpfeture, on the mortality was pointed out. The weekly 
jnpftality from all causes and at all ages shows a large 
ei^ppss above the average from the middle of November to 
thp middle of April, from which it falls to the miniinum in 
the end of May ; it then slowly rises, and on the third 
of July shoots suddenly up almost to the maximuni 
pf tho year, at which it remains till the second weeh of 
i^ugust, and thence falls as rapidly as it rose to a secondary 
minimum in October. Regarding the summer excess in 
the death-rate, which is so abrupt in its rise and fall, it was 
spp^n diat it is wholly due to one section of the population, 
y|z. mfants under five years of age, none of the curves for 
the other ages showing an excess in the death-rate from 
all causes during the summer months ; and it was further 
shown that the summer excess is due not only to ihe 
deaths at one age, but to the deatlis from one class of 
diseases, viz. bowel compiainls. The importance of 
weekly averages in discussing these sudden fluctuations 
of the dcatli-rate to the changes of the weather was 
pointedly referred to. Deducting the deaths from bowel 
complaints from the deatlis from all causes, the curve 
assumes a simple form, viz. an excess in the cold months 
and a deficiency in the warm monllis. In other words, 
the curv^e of mortality is dictated by tlic large number of 
deaths from diseases of the respiratory organs. 'I'lie curve 
of mortality in London has thus an inverse relation to the 
temperature, rising as the temperature falls, and falling as 
the temperature rises. On the other hand, iii Victoria, 
Australia, the curves of mortality and temperature arc 
directly related to each other—mortality and tcmj^cra- 
ture rising and falling together. The cliaractcr of the 
curve of mortality in Victoria is impressed on it 
by the deaths of persons below the age of five; and 
among such young persons the special diseases which 
determine this influence are diarrhoea and dysentery. 
This peculiarity arises from its higher mean temperature, 
57®*6, as compared with that of London, 5o‘^'o. In London 
also during the hottest months of the year the curves of 
mortality and temperature rise and fall together, whereas 
in Victoria the curves arc throughout the whole year 
directly related; for though doubtless the deaths from 
diseases of the respiratory organs fall as the temperature 
rises, and rise as the temperature falls, yet the number of 
deaths from these diseases is, owing to the comparatively 
high winter temperature^ npvcr sufficiently large to in¬ 
fluence the curve of the depth-rate. The curves of 
mortality for bronchitis pi^eumouia at different ages 
prove that the fluctuation is much less for pneumonia 
than for bronchitis, and that the excess in both cases of 
infant mortality is great, but not nearly so great as the 
infant mortality for diarrhoea. The curves show that the 
maximum mortality from the different diseases group 
around certain specific conditions of temperature and 
moisture combined, the general result of which, as regards 
the principal diseases, ma) be thus roughly stated • 


Character of Weather 
Cold 

Cold and dry 

Warm and dry 
Warm and moist 
Cold and moist 


Maxinnirn Mortality 

Bronchitis, pneumonia, asthma, &c. 
Brain-cliseasc, convulsions, whooping- 
cough 

Suicides, small-pox 
Diarrhn'a, dysentery, cholera 
Rheumatism, heart-disease, diphtheria, 
scarlatina, measles, croup 


The deaths from cancer and liver disease show no 
distinct relation to weather. The period of the year least 
marked by the occurrence of maximum mortality from 
any disease is the warm dry weather which prevails from 
the middle of May to the end of June. At this season the 
only maximum is a w'ell-pronounced secondary maximum 
for measles ; and the maxima for suicides and small-pox, 
which are, however, extended from the middle of April into 
these months. Convulsions, teething, and atrophy and de¬ 
bility have a secondary maximum in the warm moist 
weather of July and August. In the United States, where 
the heat is greater in summer, the secondary maximum 
for convulsions is more distinctly marked than that of 
Lorxdon;' and in Victoria the summer maximum is 
the only one that appears. The contrast offered by 
certain curves to each other in all points is very 
striking. Thus the curve for Avhooping-cough begins to 
rise above its average in the middle of December, attains 
its maximum in March and April, and falls to the mini¬ 
mum in September and October, whilst the curve for 
scarlatina is exactly the reverse of all this, having its 
minimum in spring and its maximum in autumn. It was 
inferred from the general teaching of the curves, that if a 
curve representing the progress of the death-rate from a 
particular disease were given for a place whose climate 
was knowm, though it might be impossible to name the 
exact disease, it would be possible to say with a con¬ 
siderable degree of certainty whether, for instance, the 
nervous system, or the respiratory organs, or the abdo¬ 
minal organs were involved in the disorder which caused 
the deaths. 


confk/v^kncp: on the registration of 

PERIODICAL NATURAL PHENOMENA 

Council of the Meteorological Society recently 
^ resolved to organise a system of Observations of 
Natural Phenomena, connected with the return of the 
seasons, as well as of such branches of physical intjuiry 
as lend to establish a connection between meteorological 
agencies and the development of vegetable life. 

As a preliminary to carrying out this intention they 
invited the various Societies before which such subjects 
most naturally come to nominate delegates to join a 
committee by whom the whole question as bearing upon 
agriculture, horticulture, &c., should be considered, and 
to whom also any written communications should be sub¬ 
mitted.’ 

1'he first meeting of this joint committee was held at 
the Office ot the Meteorological Society, 30, Great George 
Street, on Thursday, July 2, when delegates were present 
and promises of co-operation read from the Royal Horti¬ 
cultural, Royal Agricultural, Royal Botanical, and other 
Societies. After the subject had been fully discussed the 
Rev. T. A. Preston, of Marlborough College, was re¬ 
quested to prepare a list of plants to be observed, and 
also to draw up a re]xnrt on same. Other gentlemen 
were requested to prepare IJsts qf insects, birds, and 
animals. 


THE SPECTRUM OF THE AURORA 
nOREALIS^ 

'T'HE author’s object in this paper is to make a small 
contribution towards the solution of the question, how 
the composition of the spectrum may be most correctly 
explained ? 

* By Uic late Prof. A. J. AngstrOm. 
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It may be assumed that the spectrum of the aurora is 
composed of two different spectra, which, even although 
appearing sometimes simultaneously, have in all proba¬ 
bility different origins. 

The one spectrum consists of the homogeneous yellow 
light which is so characteristic of the aurora, and which is 
found even in its weakest manifestations. The other 
spectrum consists of extremely feeble bands of light, which 
only in the stronger aurone attain such an intensity as 
enables one to fix their position, though only approxima- 
tively. 

As to the yellow lines in the aurora or the one-coloured 
spectrum, wc are as little able now as when it was first 
observed to point out a corresponding line in any known 
spectrum. True Piazzi Smyth {Compics Kendus^ Ixxiv. 
597) has asserted that it corresponds to one of the bands 
in the spectrum of hydrocarbons; but a more exact 
observation shows that the line falls into a group of 
shaded bands which belong to the spectrum, but almost 
midway between the second and third Ilcrr Vogel has 
observed that this line corresponds to a band in the 
spectrum of rarefied air (Pogg. Ann. cxlvi., 582). This 
is quite right, but in Angstrdm^s opinion is found on a 
pure misconception. The spectrum of rarefied air has 
m the grecn-ycllow part seven bands of nearly equal 
strength ; and that the auroral line corresponds with the 
margin of one of these bands, which is not even the 
strongest, cannot be anything else than merely accidental. 

- Observations on the spectrum have not hitherto 
agreed with each other ; partly, perhaps, because of the 
weak light of the object, but partly also, it may be, on 
account of the variability of the aurora. The red does 
not always appear, and when it docs is often so weak that 
it cannot be observed in the s])cctroscopc. If now it be 
assumed that the aurora has its final cause in electricnl 
discJiargcs in the upper strata of the atmosphere, and that 
these discharges, whether disruplional or continuous, take 
place sometimes on the outer boundary of the atmosphere, 
and sometimes near to the surface of the earth, this varia¬ 
bility will easily show in the appearance of the spectrum j 
what tin? observations appear to confirm. ' 

If we consider the conditions under which the electric 
light appears on the boundary of the atmosphere, inois- 


of electricity, and then there ought to appear the strongest 
line in the line-spectrum of the air, the green, whose wave¬ 
length is 500*3. Precisely this has been actually observed 
by Vogel, and has moreover been seen by Angstrom and 
others. 

Finally, should the aurora be observed as it appears at 
a less height in the atmosphere, then are recognised both 
the hydrogen lines and also the strongest of the bands of 
the dark-banded air-spcctmm, as e,g, 497*3. There are 
found also again nearly all the lines and light bands of the 
weak aurora spectrum, whose position has with any cer¬ 
tainty been observed. 

There still remains the line in the red field, the wave¬ 
length of which, according to Vogel, may be valued at 630. 
Angstrom has chanced to see it only a single time, while 
on various occasions, wdicn the aurora lias shown red 
lights, he has found it impossible to distinguish any lines 
whatever in this part of the spectrum. The cause of this 
may be that while the red bands in the spectrum of the 
negative pole, are broad and very feeble in light, the 
corresponding light in the aurora may be impcrci'ptildc in 
the spectroscope on account of the dispersion of I he 
prism, although it is strong enough lo give to the aurora 
a reddish appearance. Angstrom docs not venture to 
decide whether the red hue observed by Vogc! coincides 
with the strongest of these bands, but so much is at least 
I certain, that it may coincide with more than one of the 
' bands to the red field of Plucker’s air-spectrum. 

In general it may be thus assumed that the feeble 
bands in the aurora spectrum belong to the spectrum of 
j the negative pole, and that the appearance of this spec¬ 
trum ma)r be changed more or less by additions from the 
I banded air-spectrum or the line-spcctrum of the air. 

But by this is not yet explained the onc-coloiiiVLl spec¬ 
trum or the origin of the yellow line. The only explnna- 
tion of the origin of this line which in Angstrom’s opinion 
is in any way probable, is that it owes its origin to Jiuor- 
esance or phosphorescence. Since fiuorcsccnrc is i^ro- 
duced by the ultra-violet rays, an cleciiic dLu/iargi' may 
easily be imagined^ ivhieh^ ihoug^h in itself of feible ll^ilif 
I may be rich in nltra-violel liylit^ and therefore in if t ondi 
j iion to cause a sufftcienlly sUout;; fluorescence. It is also 
j known that oxygen is phosphorescent, as also several of its 


ture in that region must be set down as nil, and consc- . 
qucnlly the oxygen and hydrogen there must alone act as 
conductors of electricity. Angstrom has tried to re- ! 
producer these conditions on a small scale. Into a flask, ! 
the bottom of which is covered with a layer of phosphate, ■ 
the platinum wires arc introduced and the air is pumped | 
out to the extent of several millimetres. If the inductive i 
current of a Ruhmkorff coil be sent through the llask, the | 
whole flask will be filled, as it were, witli that violet light 
which otherwise only proceeds from the negative pole, 
and from both electrodts a spectrum is obtained consist¬ 
ing chi|jfly of shaded violet bands. 

If this spectrum be compared with that of the aurora. 
Angstrom thinks that the ngreemenl between the former 
and some of the best established bands of the latter is 
satisfactory. 


Of the aurora 
spectrum . . 


/'According to Barker 
1 >• Vogel 


Wave -1 eng tils 

Barker . 431 470-5 

Vogel . — 4 ^ 9*4 \ 

Angbtrtim — 472 f 

Lemsli(>m“ 426‘3 469*4 < 


I, Mean . . . 470-3 522*6 | 

Of the spectrum of the violet light . . . 4 - 7*2 470-7 522-7; 

In the neighbourhood of the line 469*4 Herr Vogel has ! 
moreover observed two weak light bands, 466*3 and 462*9. ' 
The spectrum of the violet light has also two correspond¬ 
ing shaded bands, 465*4 and 460*1. 

Should the aurora be flamy and shoot out like raj s, 
there is good reason for assuming a disntptive discharge 


compounds. 

There is therefore no need, in order to .itxoiint foi tlie 
spectrum of the aurora, to have recourse lo the “ very 
great variability of gas spectra according to tlic varying 
circumstances of pressure and temperature,” a variability 
which according to Angstrom’s twenty years’ observations 
does not exist. Just as little can Angstrom admit that the 
way in which a gas may be brought to glow or burn, can 
alter the nature of the spectrum ; since it is an established 
fact in physics that the state of light and of heat wliich 
puts a body into a glowing condition is unconnected in 
character with that which produces glowing. 

Angstrom docs not entirely deny the possibility that a 
simple body by glowing in a gaseous condition will oiler 
several spectra. Just as one simple body can form a 
chemical combination with another, and this body by 
glowing in a gaseous condition, so long as it is not de¬ 
composed, gives its own spectiajm, so must it also be 
able to form combinations with itself—-thus to form 
isomeric combinations—it being always supposed that 
it exists in the gaseous form and can niaintain itself 
in a glowing condition without decomposition. In this 
way It is indeed possible to conceive an absorption for 
oxygen which belongs to ozone; but since ozone, as is 
well known, cannot maintain itself in agiowing condition, 
it is 111 vain to look for more than one spectrum of oxy¬ 
gen. 'I'herc is, however, at le ist a possibility of obtaining 
several spectra from sulphur, while again \yith respect to 
carbon, which cannot even be exhibited in a gasecut 
condition, a like assumption in the author’s opinion wants 
the support of experience. 
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THE COMET 

W/E have received from Mr. Lockyer, who has been 
observing the comet with Mr. Newall’s 25-inch re- 
ractor, the accompanying rough sketch of its general 
appearance in that instrument. The drawing he states 
is only intended to show the features in their most general 


aspect, in order that the striking differences between 
the present comet and former ones may be appre¬ 
hended. , . 

His observations, to which we hope to refer at some 
length, extended over several hours on Sunday and 
Tuesday nights, and great changes were observed. 

One of the new observations made was that a photo- 



Kcurli Outlii.c Skcti ii of and Kavcloi-cs of Loggia’s Comet as hccn in Mr. Ncwall's 2;,-inch RcMiactor on i!ie night of July 13. 


gi.ii^hic plate exposed for ten minulcs no results on 
the comet, while the dimmest of the seven stars in the 
Great Bear, inferior to the comet in biigktnesi, recorded 
itself in two minutes’ exposure. 

It is hoped that the ob 5 er\ ations, made under first-rate 
atmospheric conditions, with the inagnihceni instrument 
with which Mr. Newall has endowed British Astronomy, 
will throw light upori cometary structure, and help to 
clear up many anomalies. 


JASPERS BIRDS OF NORTH AMERICA 

A SHORT time ago we gave our readers some account 
of the important work of the “Birds of North 
America,’’ lately issued by Prof. Baird with the co-opera¬ 
tion of some of the principal naturalists of the United 
States. It has just come to our knowledge that a rival 
work has been started with nearly the same title, con¬ 
cerning which it may be useful to such of our readers as 
turn their studies in an ornithological direction that we 
should say a few words. 

Jasper’s “Birds of North America” appears to have 
been started by an enterprising publisher at Columbus, 
Ohio, “ 10 meet a common want and gratify a universal 

I J ■ Bir< ■'* > n'-t'i f 1, <,rawii lue aiKb nifurmly reduced to 
.i vr-tiuar cr iueii u lursil msm:," by Dr. Th^dar« Jasper, la 4to. partk. 
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taste.” It is issued in numbers, the first of which bears 
date Nov. r, 1873. It is to contain coloured figures and 
descriptions of over 600 species, and a popular account of 
their habits and manners—likewise a general outline of 
the science of ornithology—all from the pen and pencil 
of Dr. Theodore Jasper, “ who has made the study of 
ornithology the business of his life.” 

Now we have no desire at all to interfere with Mr. Jacob 
H. Studer’s undertaking. We quite agree with Mr. 
Studer’s notions that a knowledge of American birds is 
or should a “common want,” and we arc also of 
opinion that a “universal taste” should be gratified if 
possible. At the same time we must be allowed to say, 
after examining what has yet appeared of Mr. Jasper’s 
work, that, in our judgment, those who wish to become 
well acquainted with American ornithology had better 
consult Prof. Baird’s volumes. Mr. Jasper, it is true, 
furnishes coloured figures of every species or proposes to 
do so. But these, prepared by chromolithography or some 
similar process, are not sufficiently carefully coloured for 
the discrimination of specific differences—at any rate as 
regards the smaller birds. And in every other particular 
Baird’s “ American Birds” is far superior. Mr. Jasper’s 
work can indeed be hardly placed in the same category, 
the author being obviously acquainted with little more than 
the results of his own experience, whilst Prof. Baird and 
his coadjutors are fully up to tlie level of modem 
science. 
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NOTES 

Thk statue of Dr, Priestley will be unveiled at Birmingham on 
Saturday, Aug. i (the centenary of his discovery of oxygen). 
Prof. Huxley will make the presentation to the town, on behalf 
of the subscribers, and will deliver an address in the Town 
Hall. 

Wr understand that the recently established Stricklandian 
Curatorship in the Cambridge University Natural History Mii- 
.seum lias been offered to and is likely to be caccepted by Mr, 
(^^sbert Salvin, F.R.S., one of our most distinguished ornitho¬ 
logists. 

I.ouij Ltlkord has just returned from a natural history cruise 
in the Mediterranean, and amongst the most interesting speci¬ 
mens he has brought honf.e with him is a pair of Audouin’s Gulls 
{/.ants iuidouini) from the small island of Toro on the coast of 
Sardinia, which he has deposited in the gardens of the Zoological 
.Socieiy. 'Die rareness of these birds makes them of peculiar 
interest. 

A i.ar(;k collection of giraflcs, antelopes, and other African 
m.iniinals has lately been imported into Hamburg by Mr. C. 
Ilagfiihcck, the well-known dealer in animals of that city, from 
the Aibara district of Upper Nubia. Three of the finest girafles 
have been secured by the Zoologiejl Society, and are daily ex- 
jicctcd to anive in London. 

A RicroRT is said to be current at St. Petersburg that the 
Austrian J’olar Expedition, of which nothing has been heard for 
a consiilerable lime, ami respecting the safety of which appre¬ 
hension is accordingly enlcrtained, is lying off the coast of Novaya 
Zcmlya. 

Tiir. Caen Ac.adcmy of Science and Art proposes as the 
subject of the Le Sauvage prize, of the value of 4,000 francs, to 
be awarded in 1S76, the question of the Function of Leaves in 
the Vcgcl.ation of J’lants. 'fhe Academy does not want simply 
an exposition of tlie present state of Science on this important 
cpic-btion ; it requires, besides, from crmpelilors, exact experi¬ 
ments performed by themselves, and new facts tending to throw 
light upon, invalidate, confirm, or modify doubtful points in the 
theories at present accepted. The memoirs ought to be sei t 
to the Academy before Jan. i, 1S76. 

A FIFTH sub-edition of Dana’s “ Mineralogy ” has been 
issued, with an appendix, by Prof. Brush. 

Joshua ITooriiS, the last survivor of the old school of the | 
botanists of Chester County, Penn., of which Darlington was the 
chief, and the “Flora Cestrica ” the memorial, died on May 11 
at the age of 86. 

Mr. Herrert Spencer has published in a separate form, with 1 
some additional correspondence and comments, the correspon- | 
dence which was carried on in Nature between himself, the | 
** Quarterly Reviewer,” Mr. R. B. Hayward, and others, 

M. I.evp:rrier has presented to the Council of the Observa¬ 
tory a new set of regulations for the better working of the 
establishment. In drawing out these regulations the illustrious 
astronomer took advantage of the visit he recently made to 
Greenwich Observatory. 

Magnetic instruments arc to be erected on a piece ot ground 
situated between the Boulevard Arago and the Observatory Gar¬ 
dens, Paris. This land belongs to the French Government, 
which has given it up for the purpose mentioned. 

M. Faye has been nominated President of the Bureau dcsl^ngi. 
tudes, M* Janssen, who was a member of the Section of Geography, 
has been appointed by the Minister a member of the Section of 
Astronomy, There will be an dection to fill up the place thus 
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I vacated. This is the first time that a member lias been trans¬ 
ferred from one section to another. 

Dr. Garrigou, of Bagn^:res dc T.uclion, has established, at 
his own expense, a laboratory for analysing the mineral waters 
of the l^yrenees. The laboratory is open to men of science for 
their own researches. 

The Woi-shiiiful Com[)any of Clothvvorkers has founded a 
“ Professorship of Textile Industries ” in connection witli the 
Yorkshire College of Science, with a stipend of 300/. a year and 
two-thirds of the students’ fees. The stipulated qualifications 
for the post have been just announced. The selected candidate 
uill be required to have a Israelical knowledge of all material5 
used in the woollen and worsted manufactures, and the selection 
of materials for special kinds of goods ; to be al Ic to give in¬ 
struction in every department of weaving, Including the practi- 
cal handling of the loom; plain drawing, and analysis of patterns; 
to apply the laws of colour to the production of coloured designs, 
and to finish coloured designs on paper, prefiguring the w’-oven 
fabric ; to make all the calculations required in the manufacture 
(f woollen or u’orsted goods ; to explain and illustrate the ])ro- 
ccsses of carding, combing, and spinning ; and to give practical 
illustrations of scouring, fulling, and finishing. The clicmistry 
of dyeing will be taught by the Professor of Chemistry. It will 
be a condition of appointment {inLr alia) that the Professor is 
to give lectures at stilted times upon improved modes of manu¬ 
facture at odier of the chief towns connected with the cloth- 
working ind’istry both in Yorkshire and the west of F.ngland. 

The result of the Sandwell Park trial .sinking for coal being 
that a scam 20 ft. 6 in. has been found at a depth of 41S yanN, 
it is proposed to furnish an account of the fossiN met with and 
the genciiil chariicter of the red rocks passed through. 

Ramsay and others have promised their assistance for this woik, 

Uriah A. Boydon, of Boston, has deposited with the 
Franklin Institute the sum of 1,000 dols. to be awarded as a 
premium to “any resident of North America who shall dclermiiie 
by experiment whether all r.iys of bglit, and other physical ray-;, 
are or are not transmitted with the same velocity.” The memoirs, 
which are to describe in detail the apparatus, mode of experi¬ 
menting and results, are to he sent in to the secretary of the 
Institute by Jan. J, 1S75. The Institute is to appoint three 
judges, and has reserved to it the power to decide whether or not 
the recommendation of the judges shall be carried out. Should 
the judges think proper, they may require the experiments 
described in any of the memoirs to be repeated in their presence. 

The report of the Stale Board of Health of Massachusetts, 
1874, says that a large part of the 450 analyses there given were 
performed by a lady in the laboratory of the Mas.sachusetts 
Institute of Technology. 

The Geological Society of France intends to hold its annual 
session this year at Mons, immediately on the conclusion of the 
session of the French Association for the Advancement of 
Science. The meetings commence on August 30, and will last 
about a week, during which some interesting excursions have 
been arranged for. 

In the Engineering Department of King’s College the follow¬ 
ing Physical Science Exhibitions will be given in October next. 
The Tre.ake Entrance Exhibition of 20/., also two Exhibitions 
of 30/. and 21/. will be given by competitive examination among 
the students matriculating in this department at that time, pro¬ 
vided a satisfactory degree of proficiency is shown by the candi¬ 
dates. The examination will consist of four papers, two in 
mathematics, one in elementary mechanics and physics, and one 
in chemistry, and will take place on Thursday, October and 
two following days. 
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The Provost and Fellows of Worcester College, Oxford, have 
voted the appropriation of 2 per cent, of their revenues to non- 
collegiate University uses, and have resolved that this sum for 
the next five years shall be paid in equal proportions to the 
Bodleian Library and University Museum. 

Mr. F. Butler, B.A., of Worcester College, who obtained a 
first class in Natural Science at the recent examinational Oxford, 
has been appointed Natural Science Master of Reading School, 
and during the vacation a laboratory will be fitted up at the 
school under his supervision. 

The large and lucrative industry which lias sprung up on the 
American coasts in the i)reservalion of lobsters in tins, has 
induced Fomc energetic persons to start a lobster farm near 
Boston, where an area of about 32 acres has b.en laid out and 
protected for the purpose of cultivating the lobster. On the sea¬ 
ward side it is closed by banks, having hatches or sluices so as 
to admit of the flow and ebb of the tide. Last summer about 
40,000 lobsters, of all sizes, were deposited in this ground. The 
maimed and the halt and the lame and probably the blind arc 
accommodated with quarters where they can recover their lost 
claws; and a crCche for the infantine population is provided, 
where they can increase without the ordinary dangers attendant 
oa lobstcrial infancy. Food, in the shape of refuse fish, &c., is 
liberally supplied to this interesting community. In the wdntcr 
the managers evinced the natural dcceitfulness of human 
nature by catching and scalding the lobsters on which so much 
attention had been lavished, and a fine haivest rewarded them ; 
15,000 fine lobsters were sold, and the success of the experiment 
seems complete. Besides lobsters, it is intended that the 
farm shall be turned to account by being made a nursery for fish 
of various kinds. As a matter of fact many eels and other fishes 
were caught in the spring. The venture seems a very successful 
one ; and in view of the enormous drain on the natural lobster 
grounds of America, it is very necessary that some] such steps 
should be taken, as a supplement to the regul.ations proposed to 
prevent overfishing, and fishing in the breeding season. 

The suggestion has been made that kangaroos might l)c gene¬ 
rally cultivated in parks and other enclosiirts in this country; 
and it is probable that they would prove quite as useful as deer. 
A French naturalist, M. Comely, has recently published sonie 
novel information on the subject, which seems to show that the 
proposal is t^rfectly feasible in every way. The experience of 
the various zoological societies in Luro] e shows tliat this marsu¬ 
pial will thrive and brce<l in our climate, damp being the only 
condition which is fatal to it. It will bear great cxlvcmes of 
heat and cold without injury. ?»'T. Comely says that they are 
not destructive to trees and shrubs, and that if any individuals 
contract the habit of barking trees, they can be broken of it by 
shutting them up for two or three days without food. On being 
released they are so eager in search of grass that they do not 
touch the trees. As an ornamental adjunct to an English park, 
the presence of kangaroos wmld prove very valuable; iUeir 
skins are highly prized on account of the quaJily of the leather, 
and most probably the princij)al obstruction to the more general 
cultivation of the animal is the i)rejudicc that exists against the 
introduction of novelties. 

A SEVERE earthquake is reported to have occurred in Utah at 
midnight on June iS. 

We learn with great pleasure that during* the last three years 
there has been a very successful class for botany in connection 
with the Royal Veterinary College. From some notices of 
excursions made during the present summer which have been 
sent us, we see the field-class is one of the largest in London, or 
anywhere else we should think, and that the excursions are made 
the means of valuable training well as of conveying solid in¬ 
formation* 


The Council of the Institution of Civil Engineers has just 
awarded the following, among other premiums and prizes :—A 
Telford Medal and a Telford Premium to Joseph Prestwich, 
F.R.S., Assoc. Inst. C.E., for his paper On the geological 
conditions affecting the construction of a tunnel between 
England and France. A Watt Medal, and a Telford Premium, 
to Alexander Carnegie Kirk, Assoc. Inst. C.E., for his paper 
On the mechanical inoduction of Cold. A Telford Premium to 
Major James Browne, K.E., Assoc. Inst, C.E., for his paper 
On the tracing and construction of roads in mountainous tropical 
districts. 

The folio wing is a translation of the telegraphic despatch received 
in Paris by Gen. Morin from II.M. the Emperor of Brazil:— 
“ Service from Rio de Janeiro to Paris nd Ealinoulh, June 23, 
6 o’clock. Electric telegraph established from Europe to Brazil. 
In addressing you my congratulations on this victory of science, 
I beg you to communicate my satisfaction to all your colleagues 
of the Academy of Sciences, to whom I owe so many marks of 
good-will. Don J’edro.” The Academy immediately replied : - 
“ The Academy, moved by his Majesty^s reiuemlirance, offers 
him its thanks, its respects, and its vows.” 

Wf. would strongly urge on our readers’ attention the api^eal 
made through the daily papers by Mr. C. R. Markham, E.K.S., 
on behalf of the Cameron-Livingstone cx)>eclitiun. A letter from 
Lieut. Cameron, dated Ujiji, Ecb. 28, telK of his having secured 
Ui. Livingstone’s map and journal from Mikandany, which he 
was to send home in a few days. “The fish of Tanganyika,” he 
states, “ are more like sea than fresli-water fish. ITie Tanganyika 
is a veritable sea. 1 will send home a bottle of lake-water to be 
analysed. T cannot understand, receiving as it docs rivers that 
flow through a salt soil, why the waters of the lake sliould not 
be salt. 1 believe that it is gradually being filled up.” 

The Report of the Commissioners of Fisheries for the Slate 
of New York states that in 1872 upwards of seven and a half 
millions of young shad were hatched an<l turned into the river 
Hudson at the cost of the Stale ; and five millions were added 
in 1S73. Ill the spring of the latter year, several hundred 
thousand shad were transported into California and into the great 
American lakes, where it is hoped they will become fairly accli¬ 
matised. The Sacramento River Salmon, and the Whitefish 
have, in return, been introduced from the 
lakes and rivers of the West to the Fasleni States. The 
enactment of a close lime, during which the shad may be al¬ 
lowed to proceed unmolested up stream to spawn, is urgently 
desired, otherwUe the natural increase of the fish can never 
occur, and the results of the aitificial culture and propagation are 
nullified. TTic efforLs of the Commissioners, who have erected 
extensive hatching premises at the cost of the State, have resulted 
in much more light being thrown on the subject of pisciculture. 
So thorough: V is the process of artificial spawning and fecun¬ 
dation carried out, and so carefully are the after stages of deve* 
lopment assisted, that nearly cent, per cent, of the eggs taken 
arc actually hatched. Under ordinary circumstances hardly 
twenty per cent, of the eggs are hatched. The importance of 
this system in .c-stocking barren or depopulated waters cannot 
be over-estimated; but its results can never be fully successful 
until all impediments to the ascent of fish in the spawning 
season are removed; and when this is the case, artificial pro- 
pa Ration will be no longer necessary. 

Mr. Seth Gree.v, the well-known American pisciculturist, pro- 
prises that .some enterprising persons should turn their attention 
to frog culture j and ho gives careful directions for procuring 
and treating the spawn and frogs. The spawn will hatch in 
about fifteen days, and if the tadpoles and young frogs are placed 
in a suitable position it is calculated that they may be easily reared, 
and a large profit made. The mode of feeding the frogs is to place 
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pieces of meati or other substance, to attract the flies, upon 
which the frogs feed; they will also cat the maggots of decayed 
meat, and even the meat itself. It appears that the demand for 
rogs in America is increasing, and in that case a frog-farm 
might be made a good investment. 

Of the 120,000 salmon eggs which were sent from England to 
New Zealand in the winter of 1872, only about 60 are now alive. 
Although the ship Ohcron by which they were sent was only 
93 days on the passage, she was delayed on her arrival at 
Dunedin in consequence of a quantity of gunpowder being on 
board, which was obliged to be discharged before she could get 
into port. Probably the eggs were not properly fertilised; 
though several boxes of ova which were kept packed in ice in 
England for loS days under exactly similar conditions, produced 
a good percentage of fish. The Government of New Zealand 
intend to repeat the experiment this year, when Glasgow will be 
the poi t of despatch. 

On July I severe thunderstorms were felt in several parts 
of southern France, principally in and around Montpellier, 
which seems to have been a centre of electric maiiifeslations. 
Ilut the harm done was principally owing to the hailstones, which 
have been numerous and of considerable size, many of them 
reaching the bulk of a marble. Many crops were damaged, and 
even in some instances completely destroyed. These hail clouds 
travelled at a rapid rate from the eastern Pyrenees, near 
the Rhone, in a north-eastern direction for more than a hundred 
miles with a breadth of not more than eight or nine miles, A map 
will be publislied in the Atlas MtH^oroh^ique of France, which 
was founded by M. Leverrier in 1864, and was published in 
1864-68. The volume for 1869 will be issued shortly, and will 
contain the most notable facts for 1870-71. I'lie publication, 
which has been stopped since M. Leverrier left the Observatory, 
will be resumed yearly henceforth, the Versailles National 
Assembly having granted the necessary funds. It has been re¬ 
marked already hy M. Charles Martin and the two Pecquerels 
that hailstorms are always connected with thunderstorms, and 
follow mostly a strongly zigzag line, almost always recurring 
in a number of chosen spots, for which they seem to feel an ir- 
resistible attraction. Woods arc very seldomJtouched by them, 
a fact which has induced MM. Recqucrel to advise farmers 
to grow trees in order to be protected against hailstones. 
M. Arago encouraged some years agf> a scheme for erecting cap¬ 
tive balloons with an iron rod, connected with the earth by an 
iron chain, in order to provoke electrical discharges and suppress 
the cause of hail-production. The proposal seems to be rather 
daring, but the above statements render it desirable that it should 
. at least be tried. Aiming at certain spots in preference to others, 
the elhciency of protection is sure to be easily tried. 
M. Colladon, a Genevan physicist, has published many ex¬ 
periments on the fall of lightning on trees. lie supposes that 
poplars are really very attractive, and that they may effectually 
render the same service as true lightning conductors, if plates 
of iron are connected with the trunk and earth. These 
suggestions are very likely to be tried on a grand scale. 

Icebergs seem to be unusually plentiful this season; a 
despatch from New York states that several ships have en¬ 
countered them in uncommonly large numbers and of very 
unusual size. 

Messrs. Trubner & Co. have in the press “Tea, Coffee, 
and Cocoa,” a practical treatise on tbe|cxamination of tea, coffee, 
and cocoa, by Mr. J, A. Wonklyn, M.R.C.S. 

Another supplement, No. 37, to Pctermann*s Mitiheilungen 
has just been issued, containing a long account of Carl Mauch's 
tcav^ in the interior of South Africa in the years 1865-72. The 


accompanying map illustrates a journey made by Mauch in 
1871-72, from Simbabye in 20*“ 10' S., and 31" 40'E. in a north 
and east direction, to Senna on the Zambesi, in 17'’ 20' S,, 
35" 8' E. 

1F anyone wants to see how lamentable is the absence of prac¬ 
tical work in the examination system of the University of London, 
let him get “ Questions in Chemistry and Natural Philosophy 
given at the Matriculation Examination of the University of 
London from the year 1S64 to Juae 1873, classified according 
to the syllabus of subjects,” by C. J. Woodward, B.Sc. (Simp- 
kin, Marshall, & Co.) We say nothing against the book itself, 
which is a creditable compilation of its kind, but the system 
capable of giving birth to such a text-book must be an unmiti¬ 
gated encouragement to “ Cram.” 

A TEi.EGRAM dated Singapore, July 2, states that ILM.S. 
Nasilisk had arrived there, having successfully completed a 
survey of the previously unknown north-eastern shores of New 
Guinea. Capt. Moresby reports that the existence of a new 
and shorter route between Australia and China is an established 
fact. 

The additions to the Zoological Society’s Gardens during the 
past week include a Branded Ichneumon {Herpestes fasetains) 
from West Africa, presented by Lady Sheffield ; a Rose-ringed 
Parrakeet {Paluornis tlodlis) from the Zambesi River, j)rcscnted 
by Mrs. Loveday ; a Chimpanzee ( Tnyglodyles niger) from West 
Africa; a Spectacled Bear (l/^’sns oruatus) from the Upper 
Amazon; an Eyra Cat (Felts eyra)) from South America; a 
Nisnas Monkey (CetropUhecus nisnas), an Eleonora Falcon 
(Falco cltVNortr) deposited; two Pumas (Pclis conjolor)^ and nine 
Rosy-billed Duck.s (Melopiattapcposaca) bom in the gardens. 


SCIENTIFIC SEFIALS 

The Journal of the Chemical Society for June contains the fol¬ 
lowing papers communicated to the Society;—On the cobalt 
bromides and iodides, by Walter Noel Hartley. The bromide 
is prepared by allowing metallic cobalt to stand in a dish with 
bromine and water for a week or so, wlien a purple solution is 
o]>tained which becomes blue after dilution and filtration. When 
evaporated over sulphuric acid, purple-red prismatic ciystals 
separate, having the formula CoBr^. 6HjjO. When heated to 
100*’ the salt loses 4 molecules of water. The iodide obtained 
in the same manner forms a mass of highly deliquescent green 
crystals. Heated to 100'’ in the air a basic salt is produced ; on 
adding water and filtering a red oxyiodide is obtained, having 
possibly the formula CoalsO. The green crystals have the for¬ 
mula C0I2.2H2O ; an iodide, CoLj • fiHgO, of a dusky red colour 
also exists, and likewise the anhydrous salt C0I2, which is de¬ 
scribed as a black amorphous substance .—Note on the solubility 
of plumbic chloride in glycerin, by Charles H. Piesse. The 
author has made quantitative determinations of the amount of 
I’bCl.^ dissolved by pure glycerin and by mixtures of glycerin 
and water. The mean of two experiments gives i ’995 as the 
amount of PbCJg dissolved by 100 parts of glycerin. The solu 
bility is not perceptibly increased by the temperature. Experi¬ 
ments were also made with mixtures containing respectively 50, 
75, and 87*5 per cent, of water, and the amount of PbClg 
dissolved agrees very closely in each case with the jaumber 
obtained by adding the amount of the salt dissolved 
in the water to the amount dissolved by the glycerin, 
the solubility in water being taken at 0*733 per cent.—On 
the products of the decomposition of castor oil. No. 2. The 
distillation of sodium ricinoleate, by K. Neison. The author’s 
experiments confirm the statements of Bouis, that the sodium salt 
named yields methyl-liexyl ketone on destructive distillation. 
The results obtained by Stadeler, who got by this reaction only 
heptylic aldehyde, are explained by a difference in [the nature of 
the soap used.—Note on a reaction of gallic acid, by Henry R. 
l^rocter. When a solution of potassic or sodic arsenate is aaded 
to one containing gallic acid and the mixture exposed to the air, 
oxygen is absorbed, and on intense peen colour prpdtscied. 
Dilute acids change the cdour to purpush red—strong H,804 
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and HNO.4, and boiling HCl change it to a pale yellow. The 
colour is also destroyed by reducing agents.—On ozone as a con¬ 
comitant of the oxidation of the essential oils. Part 1 . by Charles 
T, Kingzett. The author first deterniineti the amount of oxygen 
absorbed by ether, oil of turpentine, and various essential oils. 
Various reactions of the so-called ozonised oil ol turpentine have 
been studied. TJie oxidised substance resembles both ozone and ' 
hydrogen peroxide in certain properties, but its aqueous solution ; 
retains its properties after long-continued boiling. The substance j 
is destroyed also by MnOo and by heating with ZnCL. The ; 
author concludes from his experiment that the supposed ozone is | 
an oxidised compound of tlie turpentine oil, CjoHihO.HoO.— 
It is much to be regretted that the Society still finds it necessary 
to advertise on the wrapper of the present number (as also of the 
last) a list of boohs missing from the library. 

AmtTkan yournal of Science atid A June.—The first article 

is by W. llilyard, Univ. of Michigan, On some points in Mallet’s | 
theory’ of vulcanicity. He gives a nsnnie of the slate i f the j 
question. Among other points considered Mr, llilyard says :— | 
“While Mr. Mallet’s theory accounts satisfactorily for earthquake | 
phenomena and volcanic activity as manifested since the cessation 
of fissure eruption ; and also for the gradual or sudden depression I 
of both large and small areas, even subsequent to that lime ; it i 
makes no provision for their elevation, and therefore leaves un¬ 
explained the numerous oscillations of level of which we find the 
record down to our own time. In assuming the movements as 
taking place exclusively within the solid shell, he (unnecessarily, i 
it seems to me) leaves a point open to objection.” , . . “At 
the first blush the ‘squeezing out of sub-mountain liq^'i 1 
matter* assumed by Leconte as the consequence of me ! 
folding and fissuring of strata by tangential thrust, appears I 
natural enough. Vet it seems hardly possible that the same i 
force which makes and elevates mountain-folds (being the result | 
of interior shrinkage) should at the same time serve to compress . 
the interior liquid, unless cither such folding occurs beneath the : 
general level of the liquid ; or the latter is locally confined; or ‘ 
the movement is so brusque or cataclysmal that viscosity would , 
prevent the lateral or downward escape of the liquid rock.” ! 
While the assumption of locally limited fire seas, as proposed by I 
Dana, would remove the difficulty, calculation shows the required 
size of the seas to be such that they would approach to nearly a I 
general undercrust fluidity.—In the second article Mr. L. ! 
Lesquereux replies to Dr. Newberry’s objections to the Colorado ; 
Lower lignite formation being referred to the period of the Lower I 
Eocene, lie shows that many oLthe species it contains are com- ! 
mon to Alum Bay and Mount mica, and he objects to Ileer’s 
statement that the floras of these two localities have “a distinctly j 
tropical and liido-Aiistralian character.” 'J'he next article | 
is a continuation of Mr. C. H. Hitchcock’s paper On the ; 
Ileldcrbcrg rocks of New Hampshire. The beds in question 
border on the line of the Aminonoosiic River in three areas, 
the Littleton, North Lisbon, and Lyman. Of the fossils Mr. 
Billings says : “ I do not consider tlie fossils sufficient to decide 
tlie age of the rock very closely, but only that it is Upper Silu- j 
riau or Lower Devonian.* The communication, which occu¬ 
pies twenty pages, is illustrated with map and sections.— 

A description of a new fossil resin, by O. Loew, named by him I 
Wbcelerite. Ils formula is CsH^O, and it melts at 154® C.—The I 
next article is a completion of Mr. W. M. Fontaine’s paper On j 
the great conglomerate on New River, West Virginia. This scries, 
while in some features resembling the lower coal rocks, is dis¬ 
tinguished by an almost entire absence of shales. The study of 
it lias led to the consideration, “ Docs not the successive forma¬ 
tion of coal on an extended scale along the south-west border of ' 
the Appalachian coal-field, commencing in the Devonian period, | 
point to the existence at this time of a continental mass nearer j 
than the azoic of Canada?”—On a felspar from Bamle 
in Norway, by G. W, Hawes.—Notes on some fossils 
in Illinois State Geological Reports, vol. v., by F. B. Meek.— 
Chemical composition of the wood of Acrogens, by C. 
W. llawcs. The analyses show that the wood of Acrogens 
does not difler in ultimate composition from forest trees.—Under 
the lieud “ Scientific Intelligence,” there is a note that a skeleton 
of a whale (Bduga t^ermontana) has been found at a depth of 
12 ft. 6 in. m clay of the Champlain period, at Jacquet River, 
Dalhousie, New Brunswick.—The flora of the Dakota group of 
the Cretaceous is, according to Mr. Lesquereux, remarkable for 
the absence of any European species of the same age. 

The Gt^grcfphunl July.—This number opens with 

an interesting sketch of the hUtory pf IndUh Mkritie Sdmys.— 


: Col. H. Yule, C.B., contributes an abstract from the Bulletin of 
the St. Petersburg Geographical Society of Mr. F. Paderin’s 
account of his visit to the site of Karakaroum in 1873, which is 
illustrated by a sketch-map.—Another paper by Col. Yule con¬ 
tains some valuable information concerning the wonderfully 
accurate Atlas Sinensis (1655) of the Jesuit Martin Martini,— 
A number of valuable notes on the Kashgar Mission are given 
in the form of letters from Lieut.-Col. Gordon and (’apt. Ifid- 
dulph.—Baron von Richthofen sheds considerable light on the 
question of land communication between Asia and Europe. No 
one is entitled to speak with more authority than this great 
explorer of China, and he distinctly states that “the trade-route 
from Si-ngan-fu, past Hami, to Kuldja, is the best natural line 
for a railway from China to Europe.” He is confident of the 
practicability of the undertaking. 

The Journal of Botany^ May, June, Julv.—Tlie num¬ 
ber for May commences with a short sketch of the life 
of a little-known botanist, William Sherard, a contemporary 
of Ray, who died in 1728, and bequeathed his library 
and herbarium to the University of Oxford, together with an 
endowment of 3,000/., for the 1 ^'ofessor of Botany.—Mr. F. 
A. I.ees has a useful paper On the flora of the Yorkshire coal¬ 
field.—Prof. Thiselton Dyer appends some remarks to a trans¬ 
lation of M. Vesque’s paper On new species of Dipterocarpus, 
from the Comptes Rendus^ some of M. Vesque’s names having a 
claim of priority over those published by Prof. Dyer in the 
preceding number of the Journal^ while others appear identical 
V iili previously described species, and to have been published on 
msuflicient grounds.—In the number for June the papers are 
mostly of a character to interest specics-bolanists only.—Mr. J. 
G. Baker describes soiiic new species of Dracajna from Tropical 
Africa.—The same remark may be applietl to the number for 
July, with the exception of an account of the Botanical Con¬ 
gress at Florence, continued from the preceding number, and 
reprints of the Official Reports of the Keeper of the Botanical 
Department of the British Museum, and the Curator of the 
Herbarium and Library at Kew for 1873.—One or more plates 
in every number now add to the jicrmanent value of this 
admirably conducted magazine. 

In the Scottish Naturalist for July, we find papers on Scotch 
zoology, phylology, and geology. We would call special at¬ 
tention to one by Mr. G. Sim, On the food and use of our rapa¬ 
cious birds, an clociueiit appeal for the protection of our “Rap- 
tores,” which are now becoming scarcer every year. From an 
examination of the stomachs of 305 birds which have passed 
through his hands during the last ten years, eagles, buzzards, 
ospreys, falcons, merlins, kestrels, sparrow-hawks, owls, &c., the 
author has come to the conclusion that the injury done by these 
birds to the farmer and game-preserver is very small compared to 
the benefit, by far the most abundant articles of their food being 
mice, shrews, and various insects. Even when hawks do kiS 
game, he maintains that it is the weakly and sickly birds that 
fall victims.—Mr. F. Smith concludes his paper On the geology 
of the Earn Valley, and Dr, Buchanan White and Dr. Sharp 
give further instalments of the I.<epidoptera and Coleoptera of 
Scotland. 

The Transactions of the Linman Society has now entered on 
its thirtieth vubone. The first part, just published, contains 
Mr. J. Scott’s p:j.pcr On the trec-lcrns of British Sikkim, illus¬ 
trated with eighteen plates; a paper On some recent forms of 
jMgencB from deep-sea soundings in the Java seas, by F. \V. O, 
Rymer Jones, with one plate; an enumeration of the Orchids 
collected by the Rev. K. C. Parish near Moulmcin, by Prof. H. 
G. Keichenbach, f., with six plates; and a most elaborate and 
laborious monograph of the habits, structure, and relations of the 
three-banded armadillo, Tolypeutes conurus, by Dr. James Murie, 
with seven plates. 

Meniorie della Sodeta degli Spectroscopisti /talmm\ May.— 
Secchi and Tacchini contribute a table showing the solar pro¬ 
minences for November and December 1872, in which there is a 
marked aggregation of prominences on either side of the solar 
equator and a total absence at the poles.—There is also a coloured 
plate of some prominences and faculae, by Gautier,—Schiapa¬ 
relli gives an account of Capt. Tupman’s observations on 
shooting stars, accompanied by a table shqyring the length of the 
trajectory in degrees and duration of numbers of meteorites,— 
I^renzoni gives a discussion of the results of the researches at 
the Vienna University on the orbits of meteoriti^, with a tAble 
shoeing ihn tismbdu of mi!Kt6or stkiauiot.— 
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dichin gives his solar observations for last autumn, together with 
a discussion on the formation of prominences.—Tacchini gives 
his observations on solar spots for May 1874. 

Asironomische NachrichteHy No. 1,997 •—^This number contains 
• an account of the observations of the minor planet Virginia 
since its discovery in 1857, and the following elements are cal¬ 
culated :— 

>1874, June 19, Berlin, 


M - 322 19 49*8o 

T = 10 o 4276 

a - 173 27 39*0 

i - 2 47 53-3 

0 16 37 4'3 

/Lt - 822''710835 
Log. rt ~ 0-4231729 

An ephemeri.s is also added for the opposition this summer.— 
Doberck contributes new elements for Comet I., 1824, deduced 
from RUmkerand Sir J. Brisbane’s observations.—Some observa¬ 
tions of position of ITenry’s Comet, 11873, given by J. J. 
Plummer.—No, 1,998 contains a paper on the photographic 
processes applicable to the transit of Venus.—C. S. Sellack con¬ 
tributes a paper on the direct photography of the solar protuber¬ 
ance.—A communication on the elements of the orbit of Alcpste 
is made by A. 1 lall, corrected by observations made at W.^shing- 
ton.—M. Flammarion gives the following periods of double 
stars ;— 

y ^ App-T-renl semi- Perihelion 
" a.\is msijor. passage. 


( Ursa Majoris . 
^ J lorculis . . . 

77 Corona Bos . , 

7 Virginis . . . 


60 *60 2*45 

3457 I'lO 

40-17 0-865 

175* 3 * 3 «S 


1873-40 at 358 
1864-35 af 298 
1S53-95 at 287 
1836-45 at 320 


No. 1,999. number contains an ephcn\cris of the 

five inner satelliles of Saturn from June 1 to Oct. 28, by 
A. Marth, and a discussion of the various theories of 
comets, by W. Zenker.—In No. 2,000 i.s an account of some 
spectroscopic observations on certain variable and other stars, 
by II. C. Vogel; the author gives tlie wave-lengths of the 
lines in some cases, ~G. Stras.ser gives a number of observations 
on comets (Winuccke and Coggia), together with the list of com¬ 
parison stars.—C. 11 . F. Peters contributes observations on some 
of the planetoids, and A. Kriiger gives some position observa¬ 
tions of Coggiu’s comet. 

yustus IJelig's Aiinalm iier Chemie and Phivniadcy Band 
172, Heft I. 'rhis number contains the following papers:— 
A condensation product ol glyoxal, by Hugo Schilf, Glyoxal 
is dissolved in five or six volumes of strong acetic acid and a 
stream of hydi-ochloric aciil gas passed through the solution for 
about fifteen minutes. The solution on standing deposits a white 
, substance, which was found to possess the composition 
= 6 C.jH.j 02 + J V^ and which the author proposes 
to name hexaglyoxul hydrate, lYeated with acetic anhydride, one 
atom of hydrogen is replaced by acetyl, giving the compound 
; similarly with benzoyl chloride the com¬ 
pound CigHisfCyHfiOlOia is produced. The author concludes 
from these reactions that the substance contains one semi-mole¬ 
cule of hydroxyl.—Improved air-bath for heating sealed tubes, 
by J. Habermann.-—On the oxidation products of amylum and 
paramylum with bromine, water, and oxide of silver, by the 
same. Amylum yields dextronic or glucosic acid C^j 11,5,07, and 
paramylum the same. The calcium, barium, and cadmium salts 
of the acids were examined.—On the sodium contained in the 
ashes of plants, by G. Bunge. The author is of opinion that the 
result olitained by Peligut, who found that the ash of beans wsis 
free from sodium, is due to some error in the method of determi¬ 
nation employed. An examination of the analytical method 
employed by Peligot has been undertaken, the results of the 
analysis of the ash of cows* milk being given as an example. 
This examination leads the author to the conclusion that by de¬ 
termining the alkalies merely in the aqueous extract of the ash, 
not only is a low value obtained, but the ratio between the two 
bases is a false one. Details of the method of analysis adopted 
are next given, and its application to the ash of beans, clover, 
meadow grass, apples, strawberries. The author remarks 
that by his analyses Peligot’s conclusions are not refuted, but 
at the same time they cannot be considered ^ established on the 
frouxids of the analyses made by thfit chemist.—On oxysmpho- 
ntoude and a new aerivative of this substance, by Dr. J. Anna- 


heim. The following substances are described in this paper 
Oxysulphobenzide,^^jj[^|J,jQ | Phenoltrisulphonic acid, 


HO 


CJIgCljjOII 

CeligClgOlI 


S 0 „ 


C^iHgSOsH; Tetrachloroxysulphobenzide, 

(SOgII)2 

and the corresponding bromine and iodine compounds; me- 
r- TT or-fT J 

thyloxysulphobcnzide, c®i-i^OCIls J dinitromethyl 

compound, | ^ fllamido compound, 

CslIaNlIsOaia | SO,; the ethyl | SOjj 

the corresponding amyl compound, and tlicir nitro-, amido-, and 
brominated substitution derivatives.- -'I'lie concluding paper is 
by Otto ITecht and JuliuS Strauss : On normal hexylene and 
some of its derivatives. The authors have examined the dil^ro- 
roide C«irj._,Br2, and the monobroinide, -A plate 

illustrating ilabermann’s paper On an improved air-bath accom¬ 
panies the present part. 


SOCIETIES AND ACADEMIES 

I.ON1HIN 

Anthropological Institute, July i.—Special meeting at 
the Last London Museum, Bethnal Green.—Prof. Busk, I'.U.S., 
president, in the chair.—C’oH Lane Fox read a paper on the 
principles of classification adopted in the arr.angcment of his an¬ 
thropological collection exhibited in the Fast London Museum. 
The paper contained three divisions, viz. Psychological, Kthuo- 
logical, and Prehistoric. 'Ihe author’s object had been, during 
the tw'enty years he had been occu]>ied in lorming the collection, 
to select the specimens not so much for their rarity or beauty a.s 
for their utility in illustrating (he succession of ideas by which 
the mini Is of men in a primitive condition of culture had pio- 
grossed from the simple to the complex. Omtrary to the Usual 
system of arrangement, which was geographicqj, and was to be 
found in most ethnographical museums, the author’s primary 
arrangement had been guided by form, i,e, spears, bows, clubs, 
&c. had been placed by themselves in distinct classes; and 
within each class there were sub-classcs for special localities, and 
in each of the sub-classes the specimens were arranged according 
to their aflmities. It was shown how far the arts of existing 
savages might be employed to illustrate the relies of piimcval 
men. In studying the evidence of progress, the phenomena that 
might be observed were (i) a continuous succession of idoa.s; 

(2) the complexity of the ideas in an increasing ratio to the time ; 

(3) the tendency to automatic action upon any given set of ideas 
in proportion to the length of time during which the ancestors of 
the individual have exercised their minds in those particular 
ideas. After a lengthened elaboration of those psychological 
considerations Col. P'ox pointed out that the forms of implements 
used by savage races, instead of affording evidence of their 
having been derived from higher and more complex forms, 
showed evidence of derivation from natural forms, such as might 
have been employed by man before he had learned the art ol 
modifying them to his own use ; and that the persistency of the 
forms is in proportion to the low state of culture. That conclu¬ 
sion was illustrated by reference to the Australian and other 
savage peoples. The thirtl and concluding part of the paper 
was devoted to the correlation of modern implements in use 
among existing savages with those of Brehisloric time.s.- 'I'he 
reading of the paper was followed by an explanation of the col¬ 
lection, which wasM^rranged with aview to illustrate the]uinciplc 
of se(iucnce contended for by the author. 

Philadelphia, U.S. 

Academy of Natural Sciences, Dec'. 23.—Dr, Ruschen- 
berger, president, in the chair.—Prof. Cope made soma 
remarks on fishes from the coal measures at Linton, Ohio. 
He staled that Prof. Newberry, Director of the Geological 
Survey of Ohio, had sent to him numerous ijjecimens of 
fishes and batrachians for determination and description. Among 
these he had discovered batrachians whidi were labelled and 
had been described as fishes {Py^plerus scuiella 4 us Newb.), 
and fishes (Cofuhhpsis and Peplorkitm Cope) some of which 
were labelled ** Amphibian or Reptilian.*’ Having determined 
the latter to be fUhes and described them, he called attentioa to 
a note of Prof. Newberry on the latter, in which he states (t) 



NATURE 


\yuly 16, 1874 


S18 


that Peflorhhia anthracina is a batrachian; (2) that it is iden¬ 
tical with Comhiopsis exanthematicus ; (3) that C. Jiliferm is 
CoelacantJius e/cgans; (4) that the dentition described by him is 
not that of Codacanthus ; and that (5) the genus is the same as 
that described by Agassiz forty years ago as Coelacanthus, To 
these propositions Mr. Cope replied that (i) additional evidence 
derived from two specimens of Peplorhina anthracina^ recently 
studied, confirms the view that it is a fish, which evidence is 
given below ; (2) that neither of the two specimens exhibits in 
its cranial bones the characters of C. exanthematiens^ though both 
sides are exhibited. They show, however, that the latter should 
be referred to tlie genus Peplorhina, since among other points 
they present the same tyf)c of teeth, which 1 find labelled on one 
of them “ ova?” (3) Mr. Newberry’s identification of the species 
Ct filiferv^ Codacanthus clegans is doubtless correct; but 
(4 Wd 5) its reference (with that of similar siiccies) to Agassiz’s 
genus is not ^^'afranled until it is found to possess an osseous 
natatory Madder, and osseous ribs and the type of dentition 
are discovered in Codacanthus granulaUts^ the type of the genus. 
The characters relied on as indicative of the reference of Ptp^ 
lorhiua to the fislies, :Lre(i) the ])reseiicc of opcrcula like those 
of Couchiopsis: (2) the presence of jugular bones, and (3) of 
oval imbricated scales; (^) tlie absence of ambulatory limbs. 
Tlie thin scutiform cranial lioncs, the dense patch of vomerine 
teeth, and the^ mucous ducts of the bones and scales were all 
ichthyic characters. As no limbs had been discovered in three 
specimens preserved in the appropriate regions, their nature, if 
existing, could not be determined at present,—Prof. Cope 
brought Ijefore the Academy some results derived from study of 
material obtained liy liim during the preceding summer in the 
Miocene formations of Colorado. He announced the discovery 
of the first fossil monkey of the Miocene of America, giving it 
the name of AJcutf/hcriuni knturiuiim. lie regarded it as allied 
to the Tomithcrium of the ihidger Eocene, and as the representa¬ 
tive of the more numerous group of the lernuroids, which he had 
discovered in tlie latter formation. Size, that of a domestic cat. 
lie stated that ids recent discovery of snakes, lizards, and lemurs 
of forms allied to those previously discovered by Prof, Marsh 
and hiinseli in the Eocene of Wyoming, constituted points 
of affinity to the fauna of that jieriud not previously suspected. 
He also observed that he had discovered some additional 
species of Kuminaulia allied to the musk, and to the Lcplomcryx 
evaudi, which he named Jlypisodus minlntus, and llypcrtragulns 
lalcaratus, and //, IrkostaUis, Tlie fiisL was tlie East of the 
order, not exceeding a cat-squirrel in si/c. J/ypertrai^u/us differs 
from Ixpiomcryx in the isolation of the first iiremolar, as in the 
camels, and in the sectorial character of the penultimate pre- 
molar.—Oii circulatory movement in \'auchena. Prof. J.eidy 
made some remarks on the intracellular circulation of plants, as 
exemplified in the hairs of the Mullein, the leaf-cells of Vallis- 
nciia, iSce. The moving sticams of protoplasm he likened to 
amteboid movements, and expressed the opinion that they W'ere 
ot the same character. In the common alga, P\iuchcna, the 
filaments of which consist of very long cells, comparable to those 
of Nilclla or ( Jjara, lie liad observed an a]>paicnt motion of the 
cell content.s, wJiich is somewhat ]>cculiar and, at least, is not 
gcnoi filly mentioned by writeis. The wall of the cells is in¬ 
vested on the interior with a layer of tenacious protoplasm, con¬ 
taining the thinner liquid cell contents as usual. The parietal 
protoplasm is closely paved with green gi*anules, and these 
appear very slowly but incessantly to change their position in 
relation with one another. The motion is so slow that it was a 
question for .some time whether it did actually occur, but it 
appears sufficiently obvious if observed in relation with the lines 
of a micrometer, and its existence was confirmed by several 
friends whose attention was directed to it. 

Paris 

Academy of Sciences, July Bertrand in the chair. 

—The following papers were read :—Presentation of a specimen 
of the photographs of an artificial transit of Venus obtained with 
the “ photographic revolver,” by M. J. Janssen.—Researches on 
solution, crystallisation, j^cipitation, and dilution, by M. 
Bertlielot. This is a continuation of the author's important 
Researches in thermo-chemistry. The thermal effects accom¬ 
panying coagulation, the transformation of an amorphous into a 
crystalUne substance, and the mixture of two saline liquids are 
now treated of. A diflercntial method for measuring the specific 
heats of dilute solutions has been introduced.—On parasitism 
and contagion, Ijjr M. Ch. Robin. —M. Dumas made some 
remarks in reply-to flie foregoing paper.—On the spectrum of 


Coggia's comet, a letter from P. Sccchi to the perpetual secre¬ 
tary. The author has observed that of the three carbon bands 
the green is the brightest, while in TempeVs comet the yellow 
was the brightest, a fact which proves tliat the gaseous combi¬ 
nations are not rigorously the same for all comets. It was further 
stated that at the beginning of the month only the band spectrum 
was visible, but now a general line of connection exists, forming 
a quasi-continuous spectrum through ''the centres of the bands. 
A drawing of the spectrum accompanied the paper.—On the 
photographic apparatus adopted by the Transit of Venus Com¬ 
mission : reclamation of priority ; extract from a letter from 
Col. I.aussedat to M. Dumas.—On the method of em¬ 
ploying carbon disulphide in the treatment of vines at¬ 
tacked by Phylloxera, by M. Fouque.— In mathematical 
analysis :—On oscuktory surfaces, by W. Spottiswoode.—Note 
on orthogonal surfaces, liy M, E. Catalan, and Reply to the ob¬ 
servations of M. Combescure, by M. TAbbe Aoust.—M. 
Traziiowski presented (through M. Jans.sen) a note on the helio¬ 
scope. This instillment is designed by the author for diminish¬ 
ing the brilliancy of the sun’s image by polarisation.—C.)n the 
diffusion of light and the illumination of transparent bodies, by 
M. J. J.. Sorct. By examining quartz, .amethyst, diamond, and 
other crystals, the author has concluded that the illmnination of 
noii-nuoresccnt transparent crystalline substances is always due 
to want of homogeneity.- On the Jormatioii of solar spots, by 
M. Tacchini. The auUior secs no confirmation of the cyclone 
theory of sun-spots in the detailed observations of the chromo¬ 
sphere made in Italy, America, and England. Some solar ob¬ 
servations for June were also communicated, from which it 
appears that the sun was in a state of great activity during that 
month. On the nth Mg. was reversed all round the sun’s limb : 
on the 4lh two double lines (4,924-5,018) were reversed on the 
western limb, and on the ilth they occupied nearly all that limb 
and encroached upon the eastern bonier. A great eruption took 
l)lace on the loth, when all the lines from b to 1,47.1 were seen 
reversed.—Researches on electric transmission through lig¬ 
neous bodies, by M. Tii. du Moncel. The author’s experi¬ 
ments show that wood owes a consiilerable portion, if not 
all, its relative conductivity to moiNture contained in the 
pores. — (.)n the embryology of Rhizoccphalus, by M. A. 
Glard. These animals coiibtitule a (Jirrliipedian group.—On 
the male accessory glands of some animals and on the jihy- 
siological role of their product, by M. P. llallcz. '-On the move¬ 
ment of the stamens oK Sparrniannia ajruana L., of and 
Jldianlhemum, by M. E. Heckel.—On the existence of dia¬ 
toms in different geological formation's, by M. 1 ’Abbe Castracane. 
—Carboniferous limestone of the Pyicnees. Marble of Saint- 
Beat and of Mont (Haute Garonne), by M. F. Garrigou.—A 
neolithic flute, by E. l^iette.—On a scab of the horse of inler- 
inittent character caused ]>y an acarus, presenting the singular 
peculiarity of being psoric during winter, and simply parasitic 
during summer, by M. Megnin.—J^xperimental researches on 
the action ot water injected into the veins, from the point of 
view of pathogeny and uremy, by M. Picot. —Analyses of beers 
and malts, by M. Ch. Mcnc. -On the extraordinary hailstorm 
which fell in the department of Ilerault during the night of June 
27 28 ; extract from a letter from M. J. Gay to M. Ch. Sainte- 
Claiie DevilIc. "^Fhe loss of vines is stated to be valued at 
50,000,000 Im UCS. 
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N.ll.—Spefcmiwi t.'nives, on card, post free ... per do/en... o 3 o 
A Set of 30, iru-huhng the principal Figures from 1 ; 1 to 1:3— 076 

Ditto traced on blackened Glass, for the Lantern ... per shoe... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ- 
nuts Lectures given by Dr. Tyndall at the Royal Institution ... xS S ® 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 
(Three minutes* walk from South Kenmngton Museum). 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OK NATURAL HISTORY. 
Conducted by Edwakd Nkwman, F.L.S. F. 2 .S. &c. • 

The Zoologi$t^2& established in 1843 to record and preserve observatbns 
on subjects similar to those treated of in White’s “ Natural History of Sel- 
bornc,'* and the success which has attended it is suflicient proof that its plan 
is acceptable to out-of-door naturaliststhose who delight in observing 
the manners, habits, the private lives, the mirations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds. Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Publi-shed on the First of every Month. 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, r, Paternoster Row. 

NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Nbwman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Eniomologht are to give every information about In¬ 
sects ; mote especially to work out the history of those which attack Fruit 
and I'oresi 'JVccs, Vegetables, Hoot and Seed Crops, Greenhouse and Gai^ 
den Plants, with a view to suggesting remedies. ^ Notes, (Ibservations, .'’iud 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
ofTering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy. &c. &C. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 

Kach niimber conUiins Original Articles on General Chemistry applied td 
Arts and Manufactures : Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others . « • 

A suitable sj>ace is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Dimgs 
and Chemic.ils of every de.scriplion are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number, 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, PhiUdelphia, Pa., U-S.A. 


Third Edition, royal 8vo, cloth extra, air. 

SPECTRUM ANALYSIS. By Professor 

ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromo¬ 
lithographs. 

*'Thc illustrations—no unimportant part of a book on such a subject—aw 
marvels of wood-printing, and reflect the clearness which is the distinguish¬ 
ing merit of Mr. Koscoc’s explanations.”— A evino, 

•*The lectures themselves furnish a most admirable elementary treatise 
on the subject, whilst by the 

of extracts from the most imporunt publislied memoirs, ‘ 

dered It equally valuable as a text-book for advanced .students. —/f 

^^CMILLAN & CO., LONDON. 


Just Published. 8vo. Price 14J. 

A MANUAL OP THE CHEMIBTRY OP THE CARBON COMPOUNDS | 

OR, ORQANtC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. ^ , 

« N» U Mr. "leSZS 

nending this work and of observing the benefit derived from this recommendation, -Prof HOi mann. 

London: MACMILLAN AND CO, 
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BOOKS. 


TELEGRAPH and TRAVEL. A Narra- 

live of the Formation and Development of Tclepranhic Communication 
between Kngland and India, under the Orders of Her Majesty s Go¬ 
vernment : with Incidental Notices of the Countries throuKh which the 
Lines pass. Uy Colonel Sir FRKDERIC GOLDSMID, C.B. 
K C.S.l , late Director of the Government Indo-European Telegraph. 
Wall numerous Illustration.s and Maps, 8vo. LI»i»'icdialcly. 


ESSAYS and ADDRESSES, by PROFES- 

SORS and LEfri'UKF.R.S of Owens Colloffc. Manchester. Puhlishcd 
ill Comineinoration of the Ojiening of the New College^ ISiiildiiigs, 
October 7 th, 1873. 8vo, 145. [lliisday. 

Among the contributors to this volume are the following The Duke of 
T>evonshirc, K.O. F.K.S , I'rof. (;rccii\vood {I'rindpal), I'lnf. Koscoc, 
K.!< S., Prof, r.alfoiir .Sicwait, F K.S , Prof. Williamson, F.R.S, Pi<if. 
Gaiiigcc, F R.S , Jhof. Ihycc, D.C.L., Prof. Jtvoiis, F.K.S., itc. 


The BIRDS of ARISTOPHANES, Trans- 

l.ited into Fnijlish 'N'ersc. witli Introduction, Notes, and Appendices, by 
li. II KENNEDY, D.D., Regius Professor ol Greek in the University 
of Cambridge. Crown fiso, Oi. LJti'st n.ady. 


HOR^ HELLENIC.®. Essays and Dis- 

ciissioiis on sonic Important Points of Gieek Philology aud Anli- 
ipiity. I 3 y JOHN STUART liUACKIK, b'.R.S.E., Professor of 
Greek in the Univcisiti^ of Ediubuigh. 8vo, i'’J, 

[This day. 


SOME LEADING PRINCIPLES of Po¬ 
litical ECONOMY ncwlvEXPOUNDED. I 3 y J. E.CAIRNKS, 
M.A., Enieritu-. i’rofessor of Political Economy in University College, 
London. 8vo, i4^« [This day. 

** It i.s with great pleasure that wc welcome another contribution to politi¬ 
cal economy from the ablest living representative of the school of Ricardo 
and '^^T’—^Satnrday Revinv, 

The most important part of this volume is that which deals with cost of 
production and of value as determined by cost. It is on ibis subject that 
Prof. Cairncs has rendered the most sicnal service to the progress of econo¬ 
mic science ; and, if we mistake not, bis investigations will mark .an era in 
the history of political t-:enemy as distinct as, and sc.'iiTcly less important 
liian, lho.se connected with the names of Ricardo, Malthus, and Mdl.’^— 
A ihcuccitm. 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. I'rofessor MASSON, Crown Rvo. 

I Immediately. 


THOUGHTS on REVELATION. By 

JOHN M‘I-EOO CAMl'BEI.L, D.O. Second Edition, crown 8vo, 
sr. I This day. 


BIRDS: their Cages and their Keep. By 

Lady DICKEY. With Illustrations. Crown 8vo. 

[Shortly. 


NEW VOLUME OF **NATURE SERIES.” 

The TRANSIT of VENUS. By George 

FORBES, B.A., Professor of N.'itur.al Philosophy in the Andersonian 
Uziiverbity, Glasgow. With numerous Illustrations, crown 8vo. 

IShorily. 


NEW VOLUME OF “SCIENCE PRIMERS.”. 

PRIMER of PHYSIOLOGY. By Michael 

FOSTER, F.R.S. With lUustrntions i6mo. [Sbortly, 


NEW VOLUME OV “THE GOLIjEN TREASURY SERIES.” 

SCOTTISH SONG.—A Selection of the 

Choicest LYRIC S of SCOTLAND. Compiled and Arranged, with 
Brief Notes l>y MARY CARLYLE AITKEN. iSmo, 40. 6rf. 

[This day. 

MACMILLAN & 


Twelfth Edition, Revised, 

NOTES on the PARABLES of OUR 

I,ORD. By B. CHENEVIX TRENCH, D.D., Archbishop of Dub- 
lin. Sro, isr. lllus day, 

A NEW FRENCH DICTIONARY. 

A COMPENDIOUS DICTIONARY of the 

FRENCH I,ANGUAaK (French English and English-French). Fol- 
lowed by a Libt of the Principal Diverging Derivations, and preceded 
by Chronological and Historical Tables. By GUSTAVE MASSON, 
Assistant-Master and Librarian, Harrow School. Square half bound, 

[This day. 

This yolunif, though cast in the same form as other dictionaries, has sevc- 
r.ii dislinctivt' featiiies which iiicrc.’t.se its value for the student. In the 
Frcnch-Engli.sh pari, etymologies, founded on the researches of Mc-ssrs, 
laittrf', Schelcr, and Brachet, arc given. The list of diverging derivations, at 
the end of the volume, will be very useful to those who are interested in 
tracing the vai ious dcvcloTimeiils ot original Latin words. But that which 
makes it almost indispensable to students of the political and literary history 
of France, is to he found at the beginning of the work, where M. Masson 
h.ts drawn up clear and complete tables of liistorlcal events, viewed in con¬ 
nection with the developments of literature and language, between the death 
of Charlemagne, 814 a.d., and that of Louis Philippe, 1850. These tables 
arc illustrated by remarks on the various social moods of which the work.s 
produced were the expression. Appended also is a list of the principal 
Chronicles and Memoirs on the IlUtory of France which have appeared up 
to the present lime ; the French Republican Calendar, compared with the 
Grcgori.an ; and a Chronological List of the principal French New.spapcrs 
published during the Revolution and the First Empire. We feel sure that 
all who .study this work will allow that the author has signally overcome the 
lexicographer’s natural tendency to dryness. As a dictionary, it is unusually 
copious, and as a hook remarkably handy. 


THIRD AND CHEAPER EDITION, SOMEWHAT ABRIDGED. 

JOHN COLERIDGE PATTESON’S LIFE. 

By CHARI-OITE M YONGE, Author of “The Heir of Rodclyffe." 

With Two Porirait.s, engraved by jeens. 2 vols. crown 8vo, i2J. 

[lliU day. 

“ Miss Yonge's book is in one rcsiicct a model biography. It is made up 
almost entirely of Pattc.sun's own letters. Aware that he had left his home foi 
once and for all, his correspondence took the shape of a diary, and as wc 
read on wc come to know the man, and to love him almost as if wc had seen 
him. ”—A UientTitm* 

** Such a life, with iti grand lessons of umsclfishness, is a blessing and an 
honour to the age in which it is lived : the biography cannot be studied 
witliout pleasure and profit; and, indeed, we should think little of the man 
w'ho did not rise from the study of it better and wiser. Neither the Church 
nor the Nation which produces such sons need ever despair of its future.*'—' 
Satttrdny Revino, 


Nearly ready, No. X, of 

The JOURNAL of PHILOLOGY. Edited 

by W. O. Clark, M.A., Fellow of Trinity College ; J. E. B, Mayor, 
M.A., Fellow of St. John’s College ; and W. Alois Wright, M.A., 
Trinity College, Cambridge. 

Contents 

On Glos*».'jl(ygy (continued). The late Profcs.sor Grote. 

On the WokI «pewexvrpeXf;paioc HI thc Equitcs of Aristophanes, v. 8q. W. H. 
Thompson. 

Thc Classification of Conditional Sentences in Greek Syntax. W. W 
Goodwin. 

On the Interpretation of Plato Timmus, p. 40 c. L. Campbell, 
riatouica. W. II. Thompson. 

On the Place of a Fragment of ^.scliylus. No. 437 Dbdorf, 124 Nauck. 
„ D. C. Tovey. 

On the Existence of Written Histories in the Time of Thucydides (n c. 
470-400). F. A, Paley. 

Thc d(u/4oV(ov ori^Mv of Socrates. Henry Jackson. 

Proposed Kmeedations of the Text of Origen against Celsus. Books I., 11 . 
HI., IV. William .Selwyn. 

On the Newly-Edited Poems of Dracontius. R. Ellis. 

On two Passagc.s of Statius’s Silvse. R. Ellis. 

On Siilpicia: Satira. R. Ellis. 

()n the Sixth Letter of Isokratcs. R. C. jebb. 

On tlie Homeric Words (ftrird/ipoSnc, F, A. Paley. 

On the Etymology of certain Words m Enghsh tennuuiting in Slf and ^S'A^ 
Eirikr Magnukson. 

I^veAmur. Love Nought. Eirikr Magnfisson. 

Catulliis’.s 54th Poem. H. A. J. Munro* 

CO., LONDON. 
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MACMILLAN £ CO.’S 

GOLDEiN TREASURY SERIES. 


Jniformly Printed in i8mo., with Vignette Titles by Sir Noel Paton, T. Woolner, W. Holman Hunt, J. E. 
VliLLAis, Arthur Hughes, &c. Engraved on Steel by Jeens. Bound in extra cloth, 4^. 6^/. each volume. Also 

kept in morocco and calf bindings. 


** Afrssrs. Macmillan have^ in their Golden Treasury Series^ especially provided editions of standard 7 Sforks^ volumes of selected 
'>oetry^ and oHginal compositions, which entitle this series to he called classical* Nothing can be better than the literary execution, 
tothing more elegant than the material workmanship .'^— British Quarterly Review. 

The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 

Selected and arranged, with Notes, by Francis Turner Palorave. 

“ This delightful little volume, the Golden Treasury, which contains many of the A st original lyric pieces and songs in our 
anguage, gtoiiped with care and skill, so as to illustrate each other like the pictures in a %veU-arrangld gallery — Quarterly Review. 

rhe Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

“// indua^s specimens of all the great masters in ike art of poetry, selected with the matured judgment of a men concentratd on 
htaining insight into the feelings and tastes of childhood, and desirous to awaken its finest impulus, to cultivate its keenest sensibilUtes ,"— 
doming l*ost. 

rhe Book of Praise. From the best English Hymn Writers. Selected and arranged by 

Sir UouNDKEL Palmer, A New and Enlarged Edition. 

rhe Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 

Author oT “John Halifax, Gentleman.” 

‘Vi delightful selection, in a delightful external form ; full oj the physical splendour and vast opulence of proper fairy tales f ^ 
spectator. 

The Ballad Book. A «Selection of the Choicest British Ballads. Edited by William 

Allinoham. 

“///j- taste as a judge of old poetiy will be found, by all acquainted wilh (he various readings of old English ballads, true enough 
0 jnstijy hn undertaking so critical a task ."— Saturday Review. 

The Jest Book. The Choicest Anecdotes and Sayings. Selected and arranged by Mark 

Lemon. 

“ The fullest and best jest book that has ytt appeartd." Review. 

Bacon’s Essays and Colours of Good and Evil. With Notes and Glossarial Index. By 

W. Aldis Wkiout, M.A. 

The Pilgrim’s Progress from this World to that which is to come. By John Bunyan. 

“ A beautiful and scholarly print ."— Spectator. 

The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander. 

well- selected volume of sacred poetry ."— Spectator.] 

A Book of Golden Deeds of all Times and all Countries. Gathered and narrated anew. 

By the Author of “ The Heir of Redclyffe.” 

The Poetical Works of Robert Burns. Edited, with Biographical Memoir, Notes, and 

Glossuy, by Alexander Smith. Two vols. 

The Adventures of Robinson Crusoe. Edited from the Original Edition by J. W. Clark, 

M.A., Fellow of Trinity Collie, Cambridge. 

The Republic of Plato. Translated into English, with Notes by J. LI. Davies, M.A., and D. J, 

, Vavgman, M.A. 

The Song Book. Words and Tunes from the best Poets and Musicians. Selected and 

arranged by John Hullah, Professor of Vocal Music in King’s College, London. 

La Lyre Francaise. Selected and arranged, with Notes, by Gustave Masson, French 

Master in Ha now School. 

Tom Brown’s School Days. By An Old Boy. 

A Book of Worthies. Gathered from the Old Histories and written anew by the Author 
of “TheHmrof Redclyffe.” 

MACMILLAN & CO., LONDON. 
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NOTICE OF REMOVAL. 

L. OERTLING. 

OF 37, MOORGATE STREET, ^ 

CHEMICAL BALANCE MANUFACTURER, 

Will Remcve on the ist August to his New Factory, 

TURNMILL STREET, 

NEAR FARRINGDON STREET STATION. 


Ready* I rice One SkilUn^, 

art 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR JULY 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE IIELIOTYPE AND 07HER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

ARS ARTIS CAUSA, ITAQUE HOMINIS.*' 

Contents of July Number —Our Illustntions:— i. “Thomas Carlyle,” by J. D. Crittenden. 2. “Mother 
and Child ” by W. Cave Thomas. 3. “ Queen Elizabeth appointing her Successor,” by R. Smirke, K.A.—The Exhi¬ 
bitions.—The Decoration of St. Paufs.— Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art "that 
fresh arrangements have been entered into for the repioJuction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “Art,” are requested to communicate with the Editor, through the Publishers. 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE. 188, Fleet Street, E.C 


CLARENDON PRESS PUBLICATIONS. 

Now ready, in4to, cloth, price 3/. 7s. 

An ICELANDIC-ENGLISH DICTIONARY, Based on the M.S. Collections of the late 

RICHARD CLEASJjV. Enlargerl and completed by Gudbranu Viofilssov, M A. With an Introduction and Life of 
CLEASHY hy G. Wkbhe Dasent, D.C.L. (Part Ill., completing the work, 25^.) 

“The greatest help to English Philology that has yet been published. ’— 7 'hnes. 

The LOGIC of HEGEL. Translated from the Encyclopaedia of the Philosophical Sciences. 

By W. WALLACE, Fclluw and 'i'utor of Merton College, With Prolegomena, 8vo, 14.^. 

The THIRD BOOK of ST. IREN.®US, BISHOP of LYONS, against HERESIES. With 

Short Notes and Glossary by H. Dk.a\k, B.D. Crown 8vo, Sf. 6^. 

NEW VOLUMES OF THE CLARENDON PRESS SERIES. 

“Such Manuals, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 

price* 'Spectator. 

The WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 

E. C. Wickham, M.A., Head Master of Wellington College. Vol. I. Odes and Epodes. 8vo, 12^. * ^ 

COWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 

Edited, with Life and Notes, by II. T. Griffith, M. A. Extra fcap. 8vo, 3jr. 

SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland B.C.L. 

and C. L, Sh A DWELL, B.C.L. Part J, Introductory Titles. 8vo, 2.r. 6^. t . • . 

A CONSTITUTIONAL HISTORY Of ENGLAND. Its Origin and Development. By 

W. STUBBS, M, A., Regius Professor of Modern History at Oxford. Vol. I. Crown 8vo, I2f. ^ 

GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B 

/ GEORGE, M.A. F.R.G.S, 410, 12s. 

Oxford : Printed at the “ Clarendon Press," and Published by MACMILLAN & CO., London, Publishers 

to the University. 

Printed by R. Clav, Sons, & Tayi.or, at 7 and S, Bread Street Hill, in the City of Ixmdon, end published by Macmillan Sc Cou 
at the Office, 99 and 30, Bedford Street, Cnvent Oarueo.—T huksoav, July 16, 1874. 







A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

To the solid ground 

Of Nature trusts the mind which builds for aye,*' —Wordsworth 
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Rtgistered as a Newspaper at the General Post Office. [All Rights are Reserved. 


rROFESSORSniP IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 

JMLDICINE and PH YSICAL SCI KNCE, Ncwcasile-upcin-Ty«ic- — 

It IS proposed to cs'ablidt n Cluir of Biology conibiord with Physiology, 
in coiiiieciion with the above institutions, in October next. Salary ^450, 
with a portion of fees. C.atiditlates foi the office arc invited lo apply 
(viith lesumonials) 10 Thco. Wood Biininng, Secretary to the College 
of Physical Science, Newcastle, before the 15th August next, from 
whom lull particulars as to diiitcs, &c., may l>e obtained. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL .SOCIETY, 1841-1872, is now reaclv, including both Authors 
Names and .Subjects. It may be obtained by Fellows at the Society’.s 
Ronins, pi ire 5>., by po.st 5.? 4// , and by Non-Fellows at the Piibiishcr’s, 
J. Van Voorst, 1, Paternoster Row, price xor. 


Ihe JOURNAL of the CHEMICAL SO- 

CIEl'Y now contains Abstracts of all Papers mi Chemistry, and it.s 
relations lo Physiology and the Arts^ published in liiitish or Foreign 
Journals. It is issued monthly, and may be obtained by Non-Fellows 
of Mr, Van Voorst by a i.ubscription of if. 


TWO SCHOLARSHIPS and an EXHI- 

BITIONin Natural Science, .nid a SCHOLARSHIP and EXHI- 
BlTJON in (Ja.s.sics and Mathematics, w'lll be awarded by Open 
Compeiilion in the First Week of October next, at St Mary’s Hospital 
Medical School. For pariicularE apply to the Dean of the School, 

A. B. SHEPHERD, M.B. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education or Boys. 

Special attention lo Science, partiiciilarly to Chemistry, both theoretical 
and practical. _ „ ,, , «^ _ 

Keterenccs to Dr. Debus. F.R.S.; Dr. Fraiikl.'ind, F R.S.; Dr. Roscoct 
F.K.S ; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voclckcr, 
F.R.S, ; Dr. Willianiioii, F.R.S, 

C. WILLMORE, PrincipaL 


ROYAL COUNCIL OF EDUCATION— 

The Laboratory and Class-rooms of Berner.^ College are open for 
PupiU EVERY DAY and EVENlNti. The subjects of tho above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses a^ ^invertigations^conducted.—Apply to Prof. 


TO NATURALISTS and GEOLOGISTS. 

—The OKKORD CASTLE COLLKfTION OF CRAG FOSSILS. 
(See Advertiscmrnt in Nature of June jSih ) For ,uriiciil!M.s uf ihrse 
Oillcciions .icUlresK Frcdi., Colling wood, Ksq . F.G .S , 4, .Si Martin's 
Place, Trafalgar Square, superscribed Uri oku LAsruu Fund ” 

July &th. 


MATHEMATICS and PHYSICS.—Mr. F. 

HUMF. TALBOT, M A-, late luuior Siiidciit of Christ Chunli, Ox¬ 
ford, First-Class in Mathematics .*ind Natural S< ierice, receives a few 
PUPILS, ill a country home, and prepares iheiu lor tiie Army and 
Mililury Crillegcs, the Universities and the Scitniilic Professions. For 
further particulars apply to Air. F. H. Talbot, Speeii, Newbury, Berks. 


SCIENCE TUITION by CORRESPON- 

DKNCE.—Siibject.s: Botany, Elcmciiiary C‘ienii-lry, and Practical 
Use of the Micro'^cope Pupils ^\lll h.ivc the use ol a Urge Sciem fic 
Library, Apparatus, &c.—For Terms, address H , c«irc ol Macmillan 
& Co , 29, Bedford Street, Strand, London, W C. 


The REV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinilv College, Cam¬ 
bridge, receives several Pupils to prepare for the Uuiversuic-s. 


NATURE.—Wanted clean Copies of Nos. 

xo, 13, and ri6 . Naturr GfFicc, 29, Lcilford .Siieet, Stiand, W.C. 


To ASTRONOMERS and OTHERS.—A 

skilful Photographer, who i.s a Chemi'-t .'ind Amateur Astrono » cr, and 
possesses al-o *.fme IJterary Ability wishe-f i .ui FN(i-it*M r N 1 
in which these qtiahff(:.itions would Ire of service.—U.W , Doctor .s Cot- 
' tages, boutli Slioie, BUckpoo*. 

NORFOLK AND NORWICH NATU¬ 
RALISTS' SOCIETY. 

The TRANSACTION.S for i87.t- 74* coutainiug, with other original 
Puiers a I istof ihe of Norhilk, with fetro nu tioii and Romarka 

by Dr. Jno. l.owF. Price vr 10 uon-ineinbers. 

ALo a Supplement containing a Li^t of the LEPIDUPI'RR A of Norfolk, 
with Remarks on the rarer Species, by Chas. G. Bakkett. Pp, 80. Price 
as. to non-members. 

Sent poKt-free by the Assistant-Secretary, Mr. Jno Quinion jum, Lite¬ 
rary In.«tituuon, Si. Andrews, Norwich, on receipt of postage st.impi. 
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EDUCATION AT ZURICH_Mr. DE 

BATJDISS, formerly one of the Assistant Masters at Wellington Col¬ 
lege, receives a limited number of PUPILS, and will have vacancies in 
October, llie house is healthily situated, and the .style of living is 
arranged to suit KiigHsh habits. Mr. dc Baudiss is assisted by compe¬ 
tent Masters, and is able to offer, in addition to French and German 
and the usual subjects of a liberal education, special facilities for the 
study of Physical and Mechanical Science. Advanced Pupils have the 
opportunity of attending the Lectures of the Polytechnic School, on 
Engineering. Agriculture, and other branches of Applied Science.—For 
terms and references apply to F. dc Baudiss. Wiesenstrasse, Seefeld, 
Zurich. 


A GENTLEMAN who contemplates going 

to South Africa, sheep*f?rming, wishes to meet with a Companion with 
some knowledge of Natural Science and Veterinary Surgery, who 
would join him on inutu.'il terms to be agreed upon.—Address 
“ Farmer,” care of the Publisher of Nature, 29, Bedford Street, 
Strand, London, W.C. 


A LARGE FARMER in one of the Southern 

Countle<; of Kr.gland has a VACANCY for an Articled Pupil. Could 
Jive with iht; family.—Apply hy letter to Mr. William Rutherford, care 
of the Editor of Naturk, Bedford Street, Strand, W.C. 


The HEAD-MASTER of a Grammar School’ 

who is a Cir.idualc of Cambridge, wishes to lake two or three Piipilr 
with him on a Contiueutal Tour during the month of August.—Fd, 
terms and further particulars apply to Head-Master, care of Nature* 
ag, Bedford Street, Cuvent Garden. Loudon. 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hints upon the Use of the Acoesso^ Apparatus, fully illui- 
trated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly opposite Aldersgate Street Station. Metropolitan Railway, near 
the General Post Office. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 

British Rocks—too Specimens .. ■» One Guinea. 

British Fossils—100 „ . One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 

Detailed Catalogues post-ftee. 


BEES, Four Hives of, for Sale, in Glass- DRAPER’S INK (DICHROIC). 

backed Observatory Hives, aor. and 25^. each.—A.B, 17, Bellamy ___ , 

Street. Baiham. 

___ THE NEW BLACK INK 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his l.itc Majesty William IV. 
From loj. each, SALMON Ol)y & CO , by appointment to the Army 
and N.ivy, 292, Strand, London. Price List po.st free. 


CHEST EXPANDER and TROUSERS 

BRACE combined. 8r.; Ladies* Chest Expanders from ss.Cd. SAL¬ 
MON ODY & CO. 292, Slrniid. London. Established 1806. 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes a 1 mo.st instantly Full Black. 
Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Bloc. 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


TO BE HA D OF ALL STA TIONERS, 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints : and LADIES' ABDOMINAL BELTS, made to any 
size. Direcliuns for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, l^ondon. 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS. 


NOTICE.—To Science Classes. — MOT- 

TERSIIEAD AND CO., LABORATORY FURNISHERS. EX¬ 
CHANGE SlKEEl, MANCHESIER, supply all the Apparatus 
enumerated in the SOUTH KKNSINtiTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light. Heat, 
Electricity. Magriciism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instrumetits, or to forward Estimates 
on application. Orders exceeding £a in value delivered free to any 
railway station in England. 


CARACAS 

Owes it.s delicious flavour to the 
choice Caraca.s and other Cocoas 
with which it is manufactured. 



FOR SALE. 

AN AMATEUR’S COLLECTION of FOS- 

SILS (stratigraphically arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells. Suit^le for a student of Primeval and Progres¬ 
sive Natural History. For particulars apply to X Y.Z., care of the 
Publisher 0/ Nat ure, 29, Bedford Street, Strand. W.C. 


W. LADD it CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointment to the Royal InsHtution of Great Britain)* 

Spectroscopes, Microscopes, Polariscopes, 
and .every variety of Philosophical Apparatus. 

n & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 


KUPrUKES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed liy upwards of 500 Medical Men to be the mest effee- 
Uve nr cntion in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn found the bedy, while the reauiaitc 

f l MOC-MAIN PaA and 

j I fi: LEVER, fitting with so xntich ease and closeness 

j I j ** *.* be detected, and may be worn during sleep. A 

I I descriptive circular may be had, and the Tiu.ss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 
% inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, PiccadiUy. 

Price of a Single Truss, i6r., aw., 26s, 6d*, and 3W. 6d* 
ft l^ouble i 9 t.tKad$as.&l* 

,, Umbilical „ 42s, and 591. 6d, , 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for VaricoM Veins and all ct^s of weakness and Swellings ef the Legs. 
Sprauis, &c, IJcy are porous, li^t in texture, and inexpenttve, £awB 
on over an ordinary stodcing. Price 
Postage free. 

TnWKT WLTT'rW __ 



Poet- 

free. 


. outt lirKwa 

I 4 r. 6 d,, 79 , 6d*, loi., and ifif. each. 


RSTji R/.r^eeirn .o.. 
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In xBmo, cloth, price ir. 6 ^. 

INTRODUCTION 

TO 

IRISH FARMING. 


THB ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS' CHRONICLE, 

Edited by JoKN Aisbrhoh Clabkb, Secretary to the Central Chamber oi 
Agriculture, 


BY 

THOMAS BALDWIN, M.R.I.A., 

Superintendent of the Agricultural Department of National Education in 
Ire'and, and Author of various I'reatises on A{;^riciiltiire. 


Contents I— 


CHAPTER I. 

Manures 

X. How Land becomes Exhausted 

9. Farmyard Manure 

3. Liquid Manure 

4. Artificial Manures 

5. Lime 

CHAPTER II. 

The Crops to Grow, and How to 
Grow them 
X. The Potato 
9. Carrots and Parsnips 

3. Turnips and Mangold Wurtzel 

4. Cabbage and Rape 

5. Grain Crops 

6. Beans and Peas 

7. Forage and Herbage Crops 

8. Clovers 

9. The Grasses 

10. Haymaking 

11. On Flax 

CHAPTER III, 

Live Stock 

I. On the Food of Animals 
9. llie several kinds of Cattle suited 
to Irish Farmers 


CHAPTER III. (Continued) 

3. On the Rearing of Calves 

4. The Feeding of Milch Cows 

5. On Dairy Management 

6. On the Fattening of Cattle 

7. The Farm Horse 

8. On Sheep 

9. On Swine 
10. On Poultry 

CHAPTER IV. 

Examples of Successful Farming 
7. A Farm of Five and a half Acres 
2. One-horse Farms 
j. Two-horse Farms 

4. A F.'>rm of 140 Acres of Good 

Deep Land 

5. A few General Considerations on 

the Climate and other Matters 
afiecling Irish Agriculture 

6. Examples on a Large Scale of the 

Foregoing Argument 

7. A Farm ol 2,200 Acres in County 

Mayo 

8. On the Reclamation .and Manage¬ 

ment of a Large Tract of Land 

CHAPTER V. 

Cottage Gardening 


A frw SELECTIONS from NOTICES of the First Edition of ] 
Professor BALDWINS WORK on 

IRISH AGRICULTURE. 

* * The information it gives is sound and good. The bot^roves the author 
is well Qualified to fill the important office which he holds."—J ohn Chal¬ 
mers Morton, Esq , Editor of Cyclopedia of Agriculture % 

** Pregnant with useful information for farmers of this country. If the 
rising generation be instructed and well grounded in what it sets forth, we 
have no fear for the result."—/wA Farmer*s Gazette, 

^ 'I It is one of the best and most useful books published by the Board, com¬ 
bining science with practice. It is just the work which suits the classes for 
which it is intended. It is written with remarkable perspicuity.”— 
madt JournaU 

*'To landlords, agents, and fanners, large and small, we most heartily re¬ 
commend Mr. Baldwin's book.*’— /wA Fartner and Sportsman. 

**This work is just what the small farmer requires."— 
aminer, 

**We would wish to notice at greater length this really valuable little 
manual, which cannot be too highly praised, or too strongly recommended to 
the study of our friends, the small farmers of Ireland. We heartily con¬ 
gratulate Mr. Baldwin on the success he has achieved, and welcome his 
little work as a most valuable contribution to agricultural literature."— 
Nation^ 

** This is one of the most useful little volumes which we have ever had 
before us, and one which no student of agriculture should be without.”— 
Leinster Express, 

" No farmer should be without a copy of this treatise, which is plainly 
written, and pregnant with information.*'—/mA Times, 

** It ought to he in the possession of every farmer."—C<7rA Examiner, 

We would wish to see thousands of copies purchased by those who have 
the means, and distributed amongst those small farmers to whom it may 
otherwise be as a sealed book."— Evening Post. 

** This treatise is sound, and comes very seasonably, when the Irish fttmer 
has every inducement to improve his practice."—TAe Field. 

** Mr, Baldwin's books are thoroughly trustworthy. His subjects ore 
treated in a masterly maimer. May be heartily recommended as well-packed 
store-rooms of agricultural fuGti,**-^Cardeners* Chronicle and Agricultural 
Gautte. 

**We strongly recommend Mr. Baldwin's books to the fiurmeis. We ad- 
p>ire their lucidity and arrangement.^— 

Ifondott: MACMILLAN & CO, 


Devotes!^_ _ 

bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farmiiig, 
and a mass of intelligence of particulu value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3^., or prepaid, 15s, a year post free. 

Published by W. PICKERING, sx, Arundel Sueet. Strand. W,a 


the ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 94 pages 8vo., with occasional Illustrations. 
Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Rvb, and 
H. T. Stainton, F.K.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects ol 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. 1 . to V. (stroqgly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of lor. each; the succeeding 
vols. may be had separately or together at ys. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Fanners : also the Manurial Value of the Residue from 
each article. 

Opinions of the Press, 

It is clearly a very useful indicalorlof the values of the foods for cattle. 
-^A/heneum, 

** The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ' eye-opener' to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
food*.**—Sporting Times. 

** A very useful table. The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticulcural Association."—Zaxkf 
and Ivater. 


Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Rejmrts and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted to the advocacy and 
encouragement of Co-operation in Agriculture and in general Tradings 

Price 6d. per month, or ss. per annum. Post Free. 

Vols. L, II., and HI. of the '‘Agricultural Economist" for 1870,1871, and 
187a, pnee 7X. 6d. each 

Preparing for Publication (Seeona Edition)* 

THE MINERAL CONSTITUENTS RE- 

MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Kcreitiiising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 
&c« Price One Shilling post free. 

London ; 176, FLEET STREET, E C, and 47, MILLBANK STREET. 

S.W. 


HOLLOWAY'S PILLS.—In general de- 

bility, mental depression, and nervous irritahUiiy, there is no medicine 
which operates so like a charm as these Pills. They purify the Mood, 
soothe and strengthen the nerves and .systeni, give tone to the stomach, 
elevate the spirits, and, in fact, make the patient sensible of a total and 
most delightful revolution in his whole system. They may be com¬ 
mended most unreservedly as the very best family tnedicine inexistence. 
Though so powerfully efficacious, they are singularly mild in their 
operaSon, and might be given with perfect oqnBdence to delicate sroam 
gr yd youDg children. They contain not a grtin of mercury or any 
noxious substance, and cannot do harm. Delioate (emaleB aad per¬ 
sons of f edentary habits will find these PUb a blessing. 
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MR. MURRAY’S 

FOREIGN HANDBOOKS. 


MR. MURRAY’S 

ENGLISH HANDBOOKS. 


HANDBOOK of TRAVEL TALK. 3^- 

„ HOLLAND, BELCHUM, and the RHINE to MAY- 

ENCE. 

„ NORTH GERMANY, and the RHINE to SWITZER¬ 

LAND. 

„ SWITZERLAND and the ALPS. oj. 

„ SOU rH CiERMAN Y and the TYROL. 10s, 

„ FRANCE and the PYRENEES, laj. 

„ PARIS ami its ENVIRONS. 3J. CA. 

PLAN of PARKS. 3^* 

„ CORSICA and SARDINIA. 4^. 

„ AT,GKRIA. 6s. 

„ NORTH 1 TAT,Y and VENICE. 10s. 

CENTRAL ITALY and FLORENCE, toj. 

„ ROME and its ENVIRONS, lo^. 

„ SOUTH ITALY and NAPLES. 10s. 

„ PORTUGAT. and LISBON. f)S. 

„ SPAfN.ind ANDALUSIA. 7 vols. a4J. 

„ RUSSIA and FINLAND, 

NORWAY. 6s. 

„ .SYRIAand PALESTINE, a vols. 

MAP of I’ALES TINE. laf. 

„ BOMBAY and MADRAS. 2 vols. 12s. each. 

„ EGYPT and the NILE. 15J. 

„ TURKEY and CONSTANTINOPLE. 153. 

„ GREECE and IONIAN ISLANDS, 15J. 


HANDBOOK for LONDON. 3s. 6d. 

ESSEX, CAMBRIDGE, SUFFOLK, and NOR¬ 
FOLK. raj. 

„ KENT and SUSSEX, loj. 

„ SURREY, HANT.S, and ISLE of WIGHT. loj. 

BERKS, BUCKS, and OXON. 7^- 
WILTS, DORSET, and SOMERSET. loj. 

„ DEVON and CORN WALT.. 12J. 

GLOUCESTER, HEREFORD, .ind WOKCES- 
TER. qs. 

„ SOUTH WALKS. 7^. 

„ NORTH AVALE.S. 7^- 

„ DERBY. STAFFORD, LEICESTER,and NOTTS. 

yj. 

SUROPSIIIRK, ('IIESHIKE, nnd I^ANCA- 
SHIRE. 10 . 9 . 

„ YOUKSIIIKK. 17 . 9 . 

„ DURHAM and NORTHUMBERLAND. 9.9. 

„ WES TMORKr.ANDand CUMBIIKLAND. (ts. 

„ MAP of the LAKE DISI'RICT. 3s. (>tf. 


nANDB(X)K—SC'OTLANl). qs, 
HANDBOOK—IRKLAND. 12.f. 


JOHN MURRAY, Albemarle Street. 


JOHN MURRAY, Albemarle Street. 


On the ist of every Month, pp. 32, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by HaNRV Tkimbn, M.B, F.L.S., British Museum, assisted by 
J. G. Bakkk, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (tsj. post free in the United Kingdom) payable 
advance to the publishers, Messrs. Ranken and Co., Drurv House, St. 
Mary-le-SCrand, London, W. C., of whom may be obtained the volume for 
1873 (price i 6 s. 6 d. bound in cloth) *, also covers for the volume (price u.), 
and back numbers. 


THE BREWERS’ GUARDIAN; 

A Fortnightly Paper devoted to the Protection of Brewers' Interesu, 
Liceniing, Legal, and Parliamentary Matters. 

Review OF the Malt and Hop Trades ; and Wine and Spirit Tradis 
Record. 

Tlie Offlctal Organ of the Country Brewers* Society. 

(Founded x 8 » 3 .) 

" The Brewers' Guardian '* is published on the Eveninn of every altemat 
Tuesday, and w the only journal officially connected with brewing inlerests 
..ubswjption, j 6 j. 6 d. per annum, post free, dating from any quarter-day 
Single Copies, sj. each. Registered for transmission abroad. 

Offices—-!, Bond Court, Walbrook, London, E.C. 


Just published, with S Illustrations, 8vo, cloth, price 2s j. 

The BIRDS of SHETLAND, with Observa- 

tions on their Habits, Migration, and Occasional Appearance. By the 
late HENRY L. SAXBY, M.D. Edited by his Brother, Rev. Ste¬ 
phen H. Saxiv, of East Uevedon. 

EdiiiL'urgfc: MACI.ACHLAN & STEWART. 

London: SIMPKIN, MARSHALL, & CO. 


Tbit day, in 8vo, price 14.., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue—Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan People—The Etruscan Mythology—-The Etruscan 
Numerals—-ISpitaphs—‘Words denoting Kinship—The Bilingual Inscriptions 
—Forms of Dedication—The Ancient vocabularies—Nsmes—The Epilogue. 

London: MACMILLAN & CO. 


8 vo, sewed, rr. 

COMETS and the NEW COMET of 1874. 

With a complete populsr Account of all that is known of these wonder-i 
All bodies which are so great a perplexity to science, 

London * William TEGO ^ CO., Phneras LanOf Cheapside* 
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THE PUBUC SCHOOLS COMMISSION 

HE claims of science to form an integral part of a 
liberal education are, without doubt, making pro¬ 
gress. Readers of the early numbers of Nature will 
remember how it was, with justice, complained that 
scarcely a single Scholarship or Fellowship was to be 
obtained at the old Universities for science alone. In 
more recent numbers the statement has to be modified— 
there is not yet a sufficient proportion. Now it is ac¬ 
knowledged on all hands, that the teaching of a subject 
at school and its recognition at the Universities are in¬ 
separably connected—and especially with regard to 
science. The Colleges say, Wc cannot give more scholar¬ 
ships, because a sufficient number of men of good attain¬ 
ments do not present themselves ; and the Schools reply, 
We cannot spend ourtime on subjects for which there are so 
few rewards. Both profess willingness, but each calls on 
the other to take the initiative. One might, perhaps, be 
inclined to wonder that this question of pecuniary rewards 
should be of so much consequence as consciously to over¬ 
ride the acknowledged main object in view—that of giving 
the best possible education. But it must be remembered 
that scholarships at the Universities are the honours of a 
school—the only means it has of showing to the world 
that it is doing its work well. 

The progress due to the stimulus of scholarships is 
from these reasons slow, though perceptible ; and the 
friends of science have been looking therefore to the 
Royal Commissions on Scientific Instruction, and on the 
Public Schools, to supply a stimulus from another quarter. 

The proposed “ Regulations ” of the latter Commission 
which have just been issued will be welcomed by those 
who heartily wish for the progress of Science Teaching, 
Ignoring, of course, the question of University scholar¬ 
ships, they indirectly settle it by placing science on 
exactly the same level as mathematics, and enforcing the 
necessary outlay for its efficient teaching. And there 
can be little doubt that this is the right end at which to 
begin the reform, for it is a narrow view to consider the 
Universities as making the demand by offering rewards, 
and the schools as affording the supply. It is the public 
that demand scientifically educated men, and the schools 
first, and then the Universities, are called upon to supply 
them. 

These Regulations apply, of course, to a very limited 
number of schools, some of which have already done much 
that is now required of them; but they are the most im¬ 
portant schools in the kingdom, and will inevitably in¬ 
fluence all others by the standard thus set. If these 
Regulations be confirmed the nail will be driven home, 
and science will be established as a necessary part of 
every public school curriculum. 

The following are the Regulations to which we especially 
draw attention, and which are common to all the schools 
in the view of the Commission :— 

^ 2. In eve^ examination determining the position of 
a boy (not being one of the senior boys) in the school, or 
in any report ofa general examination, the proportion of 
the marks to be assigned to mathematics shall be not 
VoIn X.—No, 247 


less than one-eighth, nor more than one-fourth, as the 
governing body may think fit. 

3. In every examination determining the position of 
a boy (not being one of the senior boys) in the school, or 
in any report of a general examination, the proportion of 
the marks to be assigned to natural science shall be not 
less than one-eighth, nor more than one-fourth, as the 
governing body may think fit. 

‘*4. In any examination for the senior boys, the pro¬ 
portion of the marks to be assigned to the several subjects 
of study shall be determined by the head master, with the 
approval of the governing body, 

5. The governing body shall from lime to time deter¬ 
mine the point in the school list above which the boys 
shall be reckoned as senior boys for the purposes of these 
regulations. 

“ 6. The head master shall give facilities so far as prac¬ 
ticable to any senior boy, at the request of his parent or 
guardian, to pursue any particular subject or subjects of 
study as may be deemed most expedient for him, and to 
discontinue any other subject or subjects of study for that 
purpose. 

‘*7. The governing body shall, as soon as possible, 
provide and maintain out of the income of the property of 
the school, or out of any other means at their disposal for 
the educational purposes of the school, laboratories, and 
collections of apparatus, and of specimens.” 

It will be observed that the wording of Nos. 2 and 3 is 
identically the same, except the substitution of the words 
Natural Science for Mathematics—thus placing these two 
subjects upon exactly the same level. With regard to the 
limits onc-fourth and onc-eighth, taking it as approximately 
correct that the proportion of marks in an examination 
will be that of the time devoted to the subject, these two 
together will require at least oneTourth of the whole time, 
a larger proportion than is now given to mathematics in 
most schools, especially with those who arc not senior 
boys ; ” and thus an encroachment on the classical time 
is involved, and this lower limit is not likely, therefore, to 
be much exceeded, in these great schools at all events. 
But even this will insure greater breadth than under the 
old system, and will secure that every boy shall know 
something of the elements of science before he goes on 
to the elegancies of classics. 

The individual character, however, of particular schools 
is not interfered with, for this depends essentially on the 
work of the senior boys ; and for them by Regulation 4 
the head master may arrange the marks to suit the old 
traditions of the school. Yet, when we consider the efiect 
of Nos. 6 and 7, we may doubt whether the individuality 
will continue so well marked. For with laboratories to 
work in, and specimens to handle, and facilities to pursue 
their favourite subject, it is impossible but that some fair 
proportion of the scholars should be attracted by the 
charms of physical investigation or of natural history, 
and mix the honours of the school. 

Of all the proposed Regulations, however, the most 
pregnant with consequences is the last. 

There is no need surely in these days to insist on the 
absolute necessity for ^Maboratories and collections of 
apparatus and of specimens,” if science is to be taught at 
all; and we may look, therefore, on this as simply the 
definition of the term “Natural Science;” it is not book 
learning, but science learnt from Nature herself by prao* 
tical work. If a governing body be called on to provtdo 
such laboratories, we may rely on it that for the credit ot 
their school they will do it well, and a good laboratory 

N 
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leaves only a good teacher to be desired, and itself helps 
to form and train him. The confirming of this Regulation 
will be a great step towards that much-to-be-desired state 
of things when a laboratory will be considered as neces¬ 
sary a part of a school as a class-room^ bottles and bones 
as essential as books and boards. But we mtist no^ 
ignore what has already been done in schools like Eton 
and Rugby ; with their laboratories and museums, such 
a Regulation is supciflucus ; but with the good work which 
has been accomplished before us, we have a happy omen 
of the result of the universal application of the principle 
they have voluntarily adopted. It is from these schools 
and others not included in the nine/ that have not fitted 
up their laboratories, that the Natural Science scholars 
aic obtained, and peihaps the proportion of such scholar¬ 
ships lo all others is ns great as that of schools with labo¬ 
ratories to those without—probably greater. As the 
niimhcrof scicnce-teatliing schcols increases the number 
of scholarships must increase tco, but not at the same 
rate ; the proper and final pioporlion maybe left to settle 
itself. 


On the whole we may regard these proposed Regu¬ 
lations with the greatest satisfaction, and it is probable 
that they will be looked back upon as the charter of the 
country's progress in scientific education. Individual 
efforts have been made on a grand scale, and natural 
science is making its way more or less efficiently into all 
good schools, while some are devoting themselves chiefly 
to its cultivation, as Taunton, Gigglcswick, Burnley ; but 
universal recognition, its acquirement of prestige^ and 
consequent respect and earnest study, with the national 
advantages to be derived from it, can only be secured by 
such Regulations as these, follow^ed or not as may be neces¬ 
sary, by similar ones for all the larger endowed schools. 


T^iE SUn-WEALDEN EXPLORATION 

F the word romance were to be imported into scientific 
literature there could surely be no more fitting appli¬ 
cation of it than to this recent crusade into the bowels of 
the eaiih among the woods and lanes of Sussex. Down 
in that southern part of the country, some hundreds of 
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milts £way frem the gicat centres of cur mineral jndustry, 
with no piospctt of any pecuniary reward or of any im¬ 
mediate economic advantage, men are feurd willing to 
subscribe money to the extent of thousards of pounds for 
the purpose of setllirgdefimtely seme important questions 
in the geology of the south-east of England, viz. at what 
depth frem the surface the secondary strata aie under¬ 
lain by a ridge or platform of old Palaeozoic rocks, what 
arc the nature and age of these bottom rocks of the dis¬ 
trict, and what is the arrangement of the strata lying be¬ 
tween them and the surface. It has long been a problem 
of much interest to geologists to discover whether or in 
what manner the great scries of Jurassic rocks, which 
stretches across our island from the coasts of Dorsetshire 
to those of Yorkshire, passes south-eastward underneath 
the chalk. That series has been found to grow thinner 
towards the south-east. On the French side of the 
Channel it reappears in the Boulonnais, ceming out from 
under the CretaeeOUs strata and resting against a ridge of 


Palaozoic recks which rise to the surface between Bou- 
Icgnc and Calais. Nearly twenty years ago Mr. Godwin 
Austen drew attention to the probable extension of this 
ridge underneath the later formations of the south-east of 
England and its connection with the Carboniferous tracts 
in our’south-western counties. It was a point of great 
interest in any attempt to reconstruct a map of the phy¬ 
sical geography of western Europe during Pakeozoic 
tiircs. Hence, at intervals since the publication of Mr. 
Austen's great memoir, renewed attention has been given 
to the subject, until at last the idea took shape that a bold 
attempt should be made to settle some portion at least of 
the problem by putting down a bore and keeping it going, 
if possible, until all the Secondary rocks should be pierced 
and definite information should be obtained as to what 
lies below them. Advantage was taken of the meeting of 
the British Association at Brighton in 1872 to organise 
the scheme. For so purely scientific a project it was of 
course natural to look for help mainly to such well-wisfaeirs 



July 23, 1874] 


NATURE 


221 


to science as attend the Association meetings, rather than 
to the general public. Subscription lists were opened 
and money came in, not in overflowing abundance indeed, 
but yet in quantity sufficient to enable the operations to 
be begun. Further donations have been given, and the 
work has now been carried down to a depth of more than 
1,000 ft. 

It would be a great misfortune to science if this under¬ 
taking, after having been successfully carried so far, were 
now to be brought to an abrupt close for want of funds. 
Already the boring has put us in possession of some new 
and important facts in the geology of the south-east of 
England. It has shown that the well-known Kimmeridge 
clay stretches underneath the later Secondary rocks as 
a deep massive formation, some 700 ft. in thickness, and 
that it lies upon and appears to pass down into the 
Oxford clay without the intervention of the sandy and 
calcareous beds which usually separate the two deposits. 
The geological position of these clays is settled by means 
of the fossils, of which literally thousands have been taken 
out of the 2-in. core of rock brought up by the diamond¬ 
boring machine. It is intended, we believe, to sort the 
specimens and distribute them among different public 
museums. How much further the bore must be sunk 
before the remainder of the Secondary strata is pierced, to 
what horizons these strata will be assignable, and what 
will be their basement rocks, are the parts of the problem 
still to be solved. 

Though undertaken chiefly in the interest of pure 
science, the project has likewise its economic aspects. It 
is eminently desirable to know whether any minerals of 
value lie among the Secondary rocks of the south of 
England, such as iron-stone, rock-salt, or gypsum; 
whether among the Talajozoic rocks underneath there is 
any possibility of obtaining workable coal or any of the 
other minerals which have made the Carboniferous forma¬ 
tions so valuable a source of our wealth. It is likewise 
greatly to he wished that as full and accurate information 
as possible should be obtained regarding the nature of 
the rocks underneath with reference to the question of 
water-supply—'a question which, important enough now, 
is certain before many years to become one of the most 
pressing social problems of the day. 

On every ground, therefore, this most heroic attempt 
to provide data for settling some of these questions 
deserves hearty encouragement. On no account must it 
be allowed to come to an end till its express object is 
accomplished. If every well-wisher to science in this 
country would but send his contribution, not only would 
the present boring be conducted to a successful issue, 
but a great series of similar borings might be made all 
over the south of England. We understand that the 
Government, impressed with the interest and importance 
of the subject, has promised to contribute a supi of 1,000/. 
conditionally upon coal being found or on the boring 
being continued for another 1,000 ft. This aid wiJl be 
valuable, but it evidently in the meantime does not 
supersede private efforts; it rather makes them more 
needful than ever. The undertaking is in excellent 
hands. Mr. Topley, of the Geological Survey, looks 
after its geological aspects. To Mr. Henry Willett, 
of Arnold House, Brighton, the zealous and inde¬ 
fatigable honorary secretary, the enterprise is mainly 


indebted for its financial progress so far. He has 
now appealed earnestly for further help, and to him we 
would urge all who take interest in these matters, and who 
have not already contributed, to send their donations, 
which, whether small or large, will at the present moment 
be of the most essential service. A, G. 


THE SCIENCE OF PAINTING 
Hie Farbenlehre im Hinblick auf Kunst untl Kunsfge- 

werbe. Von Prof. Wilhelm von Bezold. 

^"'HERE arc two ways of popularising science. We 
J- may take up one of its great branches and treat it 
so simply and clearly that even the unscientific reader 
may with proper attention gain some insight into the 
principles to which the recent great advances in 
science have been chiefly due; or we may take up a 
smaller fleld and treat it fully and with all its applications 
in everyday life. He who studies a subject by the latter 
method will have it constantly brought under his notice, 
and will thus be led to observe and perhaps to experi¬ 
ment, and to acquire for himself that method of looking at 
the phenomena of nature and reasoning about them which 
is necessary to the understanding of every great principle 
in science, but which is foreign to nearly all who have not 
had a scientific training. 

The latter method, which no doubt will prove the most 
successful, has been chosen by Prof, von Bezold in his 
work on the theory of colours. No subject is better fitted 
to be treated in this way, because it is in everybody’s 
power to make observations, and perhaps even to find 
out some new fact. It is, however, ^not the only, and not 
even the chief, object of the author to create merely an 
interest in his subject outside the scientific world. He 
wishes his book to be of real value to the artist and to 
help him by theoretical speculations to such combinations 
of colour as shall prove most effectual. It is very doubt¬ 
ful whether the book will be successful in this respect. 
No doubt it would be a great achievement if every artist 
could be induced to think about the cause of the various 
and curious effects which are brought about by contrast 
and combination of colours ; we therefore recommend 
the careful perusal of Prof, von Bezold’s book to every 
painter. In the present state of the theory of colours, 
however, the attention bestowed upon it by artists will be 
of greater value to the subject than to themselves. It 
would no doubt be injurious to art if the painter were guided 
in his work by a theory so long as that theory is incom¬ 
plete. 

Painters are, however, themselves best able to bring 
the theory of colours into a belter state; a state in which 
it will be beneficial to themselves and repay them for their 
trouble. 

Two things have chiefly struck us in Prof, von Bezold’s 
book as adding to its value and interest. The first is the 
care which he has taken to give his experiments in such 
a way that anyone without the use of large and expensive 
apparatus can repeat them and test for himself the truth 
of the author’s statements. The second is thegreat ingenuity 
with which the author explains by his theory so many of 
the phenomena which most of us daily observe. We 
note one particular instance. All who have worked much 
at absorption spectra most have been struck by the 
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change of colour which light of a certain wave-length 
' undergoes when the intensity diminishes. Prof, von 
Bezold uses this curious fact to explain the peculiar 
colours seen in a landscape when viewed by moonlight, 
»although the light reflected by the moon is identical in 
composition with sunlight. 

In his account of the elementary principles of optics the 
author abandons the old method of dividing vibrations 
* into heat rays, light rays, and actinic rays. We note this 
point as it is one which must soon play an important part 
in physics and will doubtless provoke much discussion. 
The authoi seems to prefer the following method of 
viewing the facts to the old one:—A body absorbs a 
certain class of rays peculiar to itself; whether these 
rays are converted into heat or into chemically active rays 
depends upon the peculiar properties of the body. In 
order, however, to include in this statement all the facts 
included in the old division, we must add that, as a rule, 
bodies absorbing the ultra-violet rays are thereby ren¬ 
dered more chemically active, and, as a rule, bodies 
absorbing the red are thereby heated. This method of 
looking at the matter seems to us to be the one most 
closely agreeing with the facts. Prof, von Bezold gives, 
as a proof that the red rays may be chemically active, the 
fact that, as the green colouring matter of leaves absorbs 
the red end of the spectrum as well as the blue, the red 
rays alone are sufficient to sustain life in the plant. He 
might have referred to the recent discovery of Vogel, 
who photographed the red end of the spectrum by 
mixing a red colouring matter with bromide of silver ; 
and, on the other hand, to the fact observed by Budde, 
that chlorine is heated by the ultra-violet rays. The 
third chapter contains a short and clear abstract of 
recent researches on compound and primary colours. We 
would call attention specially to the passage in this chap¬ 
ter on colour and sound, in which the author refers to the 
influence of dwelling too much on the analogy between 
sound and light. Analogies are a very dangerous help to 
teachers, and are used by far too often. It requires at 
least a partial knowledge of the subject to see where the 
analogy begins and where it ends. Students generally 
cither do not see where the analogy really lies, or want to 
cany it too far; a good many erroneous notions are 
thereby acquired. 

The most interesting chapter in the book, however, is 
the one on Contrast of Colours; the examples are well 
chosen, and the coloured illustrations in the accompany¬ 
ing plates are in all cases convijicing. The author shows 
with great success how little we may trust our own eyes 
as regards colour, and how difficult and even impossible 
it is to form a correct judgment of the relative darkness 
of two shaded fields, so long as they are not on the same 
ground. 

The last chapter, which treats of the combination of 
colours, is necessarily the least complete; it shows, how¬ 
ever, that the application of the theory to the arts has 
fairly begun. It has already been said that this beginning 
does not justify us in demanding from painters obedience 
to rules which have not ben proved to be valid without 
exception. It may be easy to discover the application of 
these rules in acknowledged masterpieces, and yet be 
difficult to state them in such an exhaustive way that 
compliance with them will in all cases lead to perfect har¬ 


mony. So long as this is not done it must not be expected 
that the painter will derive substantial help from the theory 
of colours. Arthur Schuster 


OUR BOOK SHELF 

Illustrations of the Principal Natural Orders of the 
Vegetable Kingdom. Prepared ior the Science and 
Art Department of the Council of Education. By 
Prof. Oliver, F.R.S., F.L.S. (London, Chapman and 
HaU, 1874.) 

Few books published of late years will be of greater 
practical value to the botanical teacher or student than 
this. The want has long been painfully felt of a work 
which will give in as few words as possible the salient 
characters of each of the more important natural orders, 
unencumbered by minutiae of structure which concern 
only the more advanced student. This want we have 
here most admirably supplied, not only by 150 pages of 
text, but by upwards of icx) plates, which present in the 
most lucid form a representation (plain or coloured, as 
may be preferred) of a section and diagram ” of a flower 
belonging to many orders, together with a drawing of the 
fruit,seed,or other organ the structure of which is of special 
importance. The very comprehensive title of the work 
might, unless the contrary is pointed out, lead to a little 
disappointment, when it is found that the descriptions, and 
still more exclusively the plates, refer almost entirely to 
the more important European orders; very brief accounts, 
or in some cases none at all, being given of such remark¬ 
able extra-European groups as the Cycadeac, Gnetaceic, 
Proteacea?, Bignoniace.x, Fiperacea;, and others. As 
far as European botany is concerned, we cannot conceive 
that the work could have been better carried out. The 
plan which has been adopted of treating separately groups 
which are united together into a single order in our more 
advanced text-books—as for instance Fumariaceac as dis¬ 
tinct from Papaveracese ; Oxalideie and Tropteolaccin 
from Geraniaceae, and Droseracca^ from Saxifragacea;- ~ 
seems to us altogether commendable in a work designed 
especially for beginners. There has long been felt a desire 
that in text-books of botany the morphological and phy¬ 
siological portion should be divorced from the systematic 
and descriptive. We trust that in future this may be 
carried out, and that writers of text-books will confine 
themselves to the former branch, leaving the student to 
gain his elementary knowledge of the latter branch from 
special works like the one before us. A. W. B. 


LETTERS TO THE EDITOR 

[ 77 ie Editor €lot*s not hold himself responsible for opinions expressed 
by his eorrespondefits. No notice is taken of anonymous 
communications .] 

Photographic Irradiation 

In answer to Mr, Ranyard (Nature, voL x. p. 205), I have 
to state that the opaque bar in my experiments was placed as 
dose to the collodion as possible without touching it, not farther 
than *01 in. from it, and that there were no photographic traces of 
diffraction bands. 

Allow me now to suggest a possible explanation of the dif¬ 
ferent results given by Mr. Ranyard's and my own experiments. 
One important difference in the arrangement of the two experi¬ 
ments was, that in the one case the opaque bar was in contact 
with the collodion, and in the other cose it was placed at a very 
short distance from it. In (he eaq}eriments with the bar in con¬ 
tact with the collodion, the nitrate of silver solution on the 
surface of the plate wotdd not form a true plane but would be 
curved upwards at the edge of the bar; and further, this curve 
would not be regular, but would have irregularities correspond¬ 
ing to every inwukrity In the edge of the bar. This inqpdar. 
curved fluid surfice would cause irregular refractiem of ffie light 
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falling at the edge of the bar, and would give rise to bright and 
dark parts on the sensitive surface; the bright parts would be 
extended by molecular irradiation underneath the opaque bar, 
and would give rise to ^e irregular brushlike projections men¬ 
tioned by Mr. Ranyard, instead of the uniform extension obtained 
when the bar is kept a short distance from the collodion. It is 
also possible that the irregular curved fluid surface may at certain 
points, where the bar was not in actual contactVith the collodion,* 
rave bent the Vays of light underneath the bar and given rise to 
the irregular extension of the image. John Aitken 

Darroch, Falkirk, July 18 

1 MUST confess myself at issue with Mr. Stillman as to the 
result of his experiment with the strip of blackened wood laid 
upon the collodion film. I have tried a similar experiment, and 
find the images of bright objects sharply cut off. Even with a 
film of four thicknesses of collodion and an exposure of ten 
minutes, I cannot detect the smallest encroachment. The minute 
brushes mentioned by me in my last week’s letter only occa¬ 
sionally occur, and appear to be due to a circulation in the liquid 
film beneath the opaque object, probably caused by some chemi¬ 
cal impurity, for 1 notice that the brushes only occur when the 
film beneath the opaque object is soiled. 

It cannot be argued that because there is a difference in the 
amount of irradiation in two pictures taken by different processes 
(instruments, exposures, and other conditions being similar), 
that therefore the spreading action must take place within the 
film, for the plates prepared by the two processes may not be 
ccjually sensitive, and the pictures may really correspond to what, 
with the same process, would be different amounts of exposure. 
Or again, the relative rates at which faint and intense light im¬ 
print themselves in the two processes may differ. Want of 
sensitiveness to the action of faint light is, I imagine, the reason 
why irradiation is apparently decreased hy the use of the red 
collodion. A. Cowper Ranyard 


Vapourising Metals by Electricity 

In a paper in Nature (vol. x. p. 190) Mr. H. Hopkins gave 
a short description of some experiments on vapourising metals by 
electricity between two microscopic slides, and said that the 
layer thus produced can be investigated by a microscope, and 
employed in various ways to determine the character of the 
metal. 

But the author did not point out the ’wonderful drawings shown 
by the layer, chiefly when a slight gold sheet is used. 

This fact, very interesting in connection with molecular 
vibrations, has been illustrated by Prof. Magrini in a lecture de¬ 
livered at the Museum of Florence, some years ago, and trans¬ 
lated in La Knme SctaHifigne (t. iv. p. 770), with some woodcuts 
prepared l)y Prof. Magrini himself. 

A, Rodier 


Eatth-shtinkings and Terrestrial Magnetism 

In my previous letter (vol. ix. p. 201) I gave some reasons for 
believing that the earth is shrinking chiefly about its equatorial 
region, and is being thrust out in the direction of the Poles, and 
that the distribution of this force may be correlated with that of 
terrestrial magnetism. As this view is somewhat novel and re- 
volutiona^, and if true will lead to considerable modification of 
the theories generally held on cosmical forces, T wish to support 
it by some other considerations. ^ 

I must predicate, as to a great extent proved, that volcanoes 
are not found in areas of upheaval. On this point I think the 
evidence is conclusive, and as I have previously written about it 
I shall not again enlarge upon it. I must premcate also that the 
earth as a whole is shrinking. This I tried to show in my pre¬ 
vious letter. It follows from these facts that the large areas we 
know to be rising must be compensated by larger areas ihat are 
sinking, and that we may in a measure map these latter areas out 
by mapping out volcanoes; for, fx hyMnesL^ they occur either 
in areas of depression or along the boraer lines of the oscillatbg 
land. 

Thus cccarring, and themselves with’the related phenomena 
of earthquakes, beinc the most vigorous* proofs we nave of the 
mobility of the eartlrs crust, we may predicate further that they 
will be found most actively at work where movements of the 
earth are most vigorously active, and that where they are libe¬ 


rally scattered, there the earth’s c rust is the most yielding. Now 
if we examine the distribution of volcanoes from this point of 
view we shall find that our main position is amply supported. 
Within the Arctic circle there is only one volcano, so far as we 
know—^that of Jan Mayen. Within* the Antarctic there is not 
one. North of the 60th degree of north latitude we have the 
volcanoes of Iceland, and three or four in Alaska, and these 
only. South of the 60th degree of south latitude we have Mount 
Erebus and its companions in the South Shetlands, and these 
only. Between the parallels of 40 and 60 the number of vol¬ 
canoes increases considerably. In the northern hemisphere they 
probably number over sixty ; but the vast majority of these are 
contained in the semicircular line of volcanoes formed by the 
Kurile and Aleutian Islands, and which crown that vast area of 
depression, the Pacific Ocean. In the southern hemisphere we 
still have exceedingly few, perhaps not more than a dozen, 
and tliese along the line of the Andes. It is in the region 
bounded on the north and south by the 40lh parallels of latitude 
that we find volcanoes distributed in the greatest profusion, and 
the focus of distribution is even more narrow than this, for it 
may be bounded in fact by the 20th parallel on each side of the 
Equator. It is here we have that region described by so many 
writers in graphic terms, the Eastern Archipelago, with its 109 
volcanoes in active operation. “From Papua to Sumatra, 
every large island,”'says M. Reclus, “including probably the 
almost unknown tracts of Borneo, is pierced with one or more 
volcanic outlets. There are Timor, Flores, Sumbawa, Lombok, 
Bali, and Java, which last has no less than 45 volcanoes, 28 of 
which are in a state of activity, and lastly the beautiful island of 
Sumatra. Then to the east of Borneo, Ceram, Amboyna, 
Golola, ;thc volcano of Ternata, sung by Camoens, Celebes, 
Mundanao, Mendora, and Luzon ; these form across the sea, as 
it were, two great tracks of fire.” (Reclus, “The Earth,”‘498.) 
Here also is that wonderful congeries of Pacific volcanoes de¬ 
scribed by the same graphic author. “ The volcanoes of Abrim 
and Tauna, in the New Hebrides, Turahoro, in the Archipelago 
of Santa Cruz, and Semoya in the Salomon Islands, succeeding 
one after the other, connect the knot of the Feejees to the region 
of the Sunda Islands, where the earth is so often agitated by 
violent shocks. This region may be considered as the great focus 
of the lava-streams of our planet.” It is within the same 
narrow limits also that we have the most active signs of move¬ 
ment in the Atlantic basin, namely, in the Little Antilles group 
of the West India Islands. In regard to the two regions last, 
mentioned, there is a fact remarkably confirming the general 
position 1 argued in favour of in a previous letter, namely, that 
volcanoes are indicative of areas of depression, and which was 
unknowm to me when I wrote it. M. Redus says—“ It is a ic- 
markable fact that the two volcanic groups of the Antilles and 
the Sunda Islands are situated exactly at the Antipodes one of 
the other, and also in vicinity of the two pohs of flattmmg^ the 
existence of which on the surface of the globe has ban proved by the 
recent calculations of astronomers, (Op. cit., p, 5 ^ 3 *) 

These facts seem to me to support very strongly my conten¬ 
tion that the earth is shrinking chiefly in its equatorial region. 
Volcanoes are in my view the mediate and not the immediate 
results of the shrinking of the earth; earthquakes on the con¬ 
trary are its immediate result. There is considerable difficulty 
in mapping out a chart of their frequency and intensity, but we 
may say safely that such a chart would have a deeply-coloured 
zone in the equatorial regions, that it is there where earthquakes 
and especially submarine earthquakes chiefly abound, and abound 
also in their more vigorous type. Tliis can only be if that arcji 
is also the chief area of disturbance of the earth’s crust Another 
fact which points in the same direction is that discussed by 
Bischof, namely, that the soundings in the greater oceans increase 
as ivc near the equator, this increase taking place relatively to 
the land masses and not being merely due to the bulging out of 
tiic water in those parts by the force of attraction. So that if 
we accept the level of Africa or the Pampas of Brazil as a 
mean we shall find the greatest pits and hollows in the crust 
in the equatorial region. 

In regard to the connection of this earth-shrinking with terres¬ 
trial magnetism, I wish to quote one or two paragraphs from 
Dr. Zollncr’s paper in the “Philosophical Magazine” en the 
origin of the earth’s magnetism, to the conclusions of whidh, 
however, I cannot in aiw way assent. 1 quote him on the sub¬ 
ject of the correlation of earthquakes with uagnetic distufbaaces. 
He is quoting from Mr. Lament’s work. 

“ Kreil has given many cases,” he says,” where miigniet'c dis¬ 
turbances coincided with eaithquakes; hence he tl^ka—cot# 
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nedion between the two phenomena probable. I have observed 
idyaelf an extremely curious case in this respect on April 18, 1842; 
jit 9.10 A.M., I saw by chance tliat the needle of the declination 
instrument received a sudden jerk so that the scale was pushed 
out of the field of view of the telescope. The oscillations 
continued for some time; at last the ordinary tranquillity was 
restored. After some days I received the news from Colla, 
in Parma, that he had observed violent oscillations of the needle, 
and comparisons showed that the movement had begun at the 
fame moment in Parma as in Munich. A short lime after, the 
report of a French engineer was published, on a violent earthquake 
which he had observed in Greece; and now it was found that 
the earthquake had taken place in the same minute in which the 
oscillations of the needle had been observed in Parma and 
Munich. This-together with the many cases collected by Kreil 
and Colla, leaves scarcely any doubt as to the presence of a close 
connection ; but it is undecided whether one phenomenon is the 
consequence of the other, or whether they both come from the 
same source. The same connection between earthquakes and 
magnetic disturbances was observed by liamont at the earth¬ 
quake which took place in Greece in December 1861. lie 
communicates his observations \.ChPo^f^endorff s Annalen{y^, cxv. 
176) in the following words : “ As the connection of the magne¬ 
tism of the earth with earthquakes still belongs to the insuffi¬ 
ciently ascertained relatives, it will not appear irrelevant if I 
communicate a fact bearing upon this question. On December 
26, 186 1, at 8 o’clock A,m,, when I look down the position of 
the magnetical instruments (some of which are put up in the 
magnetical observatory, viz. two for declination, two for in¬ 
tensity, and two for (lip), 1 observed in all the instruments an un¬ 
common restlessness, consisting in a quick and irregular decrease' 
and increase in the declination, and at the same time a trembling 
in the vertical direction. The trembling of the needle only lasted 
for a short time, but the quick changes lasted until 8.30 o’clock 
with gradually increasing violence. Some days later the news 
was received of an cartliquake which, cfxactly coincident with the 
above observations, had caused great destruction in many parts 
of Greece.” (Philo.sopliical Magazine, June 1872.) I’liis goes 
far to show that terrestrial magnetism it to be correlated with the 
force which is shrinking the earth. Henry II. Howorth 


COLLIERY EXPLOSIONS 

I T is astonishing that, notwithstanding the many gene¬ 
rations during which coal-mining has been carried on 
in this country, so comparatively little has been done 
to investigate scientifically the causes of explosions in 
coal-mines, and thereby discover an antidote to a con¬ 
stantly recurring danger, one which adds considerably to 
the yearly bills of mortality, and still more to the number 
of widows and orphans. No doubt a considerable propor¬ 
tion of these sad accidents is owing to the carelessness 
of miners themselves, but very many arc, without doubt, 
also due to ignorance, on the part of all concerned, of the 
conditions under which coal-mining must be carried on. 
Only the other day a melancholy tale of death and wide¬ 
spread mourning comes from Wigan—fifteen men killed, 
leaving behind them at least thirty-one persons destitute 
of the means of gaining a livelihood. We are afraid that 
the frequency of such accidents has made the public 
somewhat callous in the matter; but a little consideration 
must show the vast importance of acquiring a thorough 
knowledge of the conditions under which they may 
happen. To this end the paf cr recently read before the 
Royal Society by Mr. William Galloway, Inspector of 
Mines, is an important contribution ; and we hope that 
the author and others who are competent will continue 
their investigations until, if explosions cannot be pre¬ 
vented, they may at least be foreseen and provided 
against. 

The opinions promulgated by Sir Humphry Davy and 
the eminent Colliery Viewers who were his contempo¬ 
raries, regarding the security afforded by the use of the 
safety-lamp, have been accepted with hesitation by many 
of their successors during the last^twenty or thirty years \ 
and this is not to be wondered at when we consider the 


large number of disastrous explosions by which thousands 
of lives have been lost in mines in which these lamps 
were in constant use. The illustrious inventor himself 
had discovered and pointed out, that if the lamp were 
exposed to the action of an explosive current, the fiame 
might pass through the meshes of the wire-gauze and so 
originate an explosion; but when in good order it was 
considered to be safe under all other circumstances, until 
the experiments were made which form the subject of Mr. 
Galloway's paper. 

At first, and for many years after the introduction of 
the safety-lamp, the cause of nearly every explosion was 
attributed to carelessness on the part of the workmen 
using it; then it was observed that a quantity of fire¬ 
damp, sufficient to render some of the air-ci'rrents explo¬ 
sive, was sometimes suddenly given off by the strata, and 
these outbursts of gas,” as they arc called, were assumed, 
in the absence of any other explanation, to Jiave caused 
many explosions. On Dec. 12, 1866, however, the 

great explosion took place at the Oaks Colliery ; as it was 
known to have happened simultaneously with the firing 
of a heavily-charged shot in pure air attention was drawn 
to the coincidence ; and it appears that some search has 
usually been made for evidence of recent shot-firing in 
mines in which explosions have occurred since that date. 
Accordingly we find from the reports of the Inspectors of 
Mines that shot-firing was carried on in seventeen out of 
twenty-two collieries, at which important explosions have 
happened since Dec. 12, 1866; safety-lamps were cer¬ 
tainly used in twelve of these collieries, and probably 
in the whole seventeen ; in eight cases it was ascertained 
that a shot had blown out the lamping at or about the 
’ time of the explosion ; in two an empty shot-hole was 
I found from which it was supposed the lamping had been 
I blown ; in three a shot had been fired, bringing down 
i the coal or rock ; lastly, there w^ere five collieries at which 
I two or more explosions took place simultaneously, in 
different parts of the mine unconnected by a train of 
I explosive gas. The Scaham explosion was a remarkable 
j one ; a heavily charged shot was fired in pure air in one 
, of the in-take air-courses, and, according to the statement 
of three men who survived, the explosion of firedamp fol¬ 
lowed the shot immediately. 

Two methods of accouniing for the simultaneousncss 
of the explosion of firedamp with the firing of the shot 
have been suggested in the reports of the Inspectors 
of Mines ; one of them supposes tliat the firedamp has 
been ignited directly by the shot; the other that the 
concussion of the air caused by the explosion of gun¬ 
powder dislodges gas from cavities in the roof and from 
grooves, and that this gas passing along in the air-cur¬ 
rents is ignited at the lamps of the workmen. In some 
instances when it has been known to be highly improba¬ 
ble that any gas existed nearer to the shot-hole than 10, 
20, or even 40ft., thq advocates of the former hypothesis 
have taken it for granted that the gases issuing from the 
sliot-holc were projected througli the air as far as the 
accumulation of firedamp, retaining a sufficiently high 
temperature to ignite it on their arrival. On the other 
I hand the advocates of the latter hypothesis have not 
I attempted to show Iiow the gas, which they assumed could 
be dislodged in quantity by a sound-wave and its reflec¬ 
tions, could be Ignited in those cases in which safety- 
lamps only were used. It is no doubt highly probable, 
however, that when once an explosion of firedamp has 
been initiated in one way or another, and large bodies of 
air are driven through the passages of a mine with great 
velocity, explosive accumulations will be dislodged from 
cavities and grooves and pressed through the safety-lamps 
with the velocity requisite to pass the flame. 

In the beginning of the year 1872 Mr. Galloway first 
thought it probable that a sound-wave originated by a 
blown-out shot, in passing through a safety-lamp burning 
in an explosive mixture, would carry the flame through 
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the meshes of the wire-gauze in virtue of the vibration of 
the molecules of the explosive gas. An explosion which 
took place at Cethin Colliery in 1865 is a good example 
of one that may have been caused in this way. Several 
days after the explosion the safety-Ump of the overman 
was found securely locked and uninjured, lying at a dis¬ 
tance of a few yards within an abandoned stall which was 
known to have .contained firedamp. Shot-firing was car¬ 
ried on in this mine, and it is not improbable that a sound¬ 
wave from an overcharged or blown-out shot had passed 
through this lamp and ignited the explosive mixture 
shortly after the overman had entered it; moreover, the 
Inspector of Mines in his report says he has no doubt 
that the gas in this state was ignited and was therefore 
the origin of the explosion, but he is unable to state by 
what means it was fired. 

A number of experiments were made by Mr. Galloway 
in connection with this subject; the cost of apparatus, 
&c., was provided for by the liberality of the Government 
Grant Committee of the Royal Society. 

The first experiment was made on Jan. 16, 1872, in the 
physical laboratory of University College, London. A 
sheet of wire-gauze i ft. square was inclined at an angle 
of 70*" and a slow current of gas and air from a Runsen- 
burner was directed against its lower surface; part of the 
explosive mixture passed through the meshes, and when 
ignited produced a flat flame 3 in. long by i in. wide 
about the middle of the upper surface of the wire-gauze, 
A glass tube 3 ft. 4 in. long by about 3?rin. diameter was 
placed horizontally with one end opposite to the flame on 
the same side of the wire-gauze and distant from it about 
I i in. At the other end of this tube a sound-wave was 
produced by the explosion of a mixture of coal-gas and 
oxygen contained in soap-bubbles. When the sound¬ 
wave passed through the tube the flame was carried 
through the meshes of the wire-gauze and ignited the 
gas issuing from the Bunsen-burner on the other side. 

Some experiments similar to the first were made in one 
of the laboratories of the Royal College of Chemistry in 
Dec. 1872. The glass tube was replaced by a lin-plale 
tube about 20 ft. long by 2 in. diameter : paper and other 
diaphragms were inserted at a distance of joft. from the 
origin of disturbance to insure that only a sound-wave 
was propagated through the lube. The results were the 
same as before. 

Two sets of apparatus, a larger and a smaller, were then 
constructed ; in both the sound-wave of a pistol-shot is 
conveyed through tin-plate tubes to a distance of about 
20 ft., then it passes through a safety-lamp burning in an 
explosive mixture. In the smaller apparatus the tube is 
3 in. in diameter ; one end is closed by a disc of wood 
with a hole in the middle large enough to receive the 
muzzle of a pistol; at a distance of 10ft.from the disc 
there is a diaphragm of sheet india-rubber, and at the 
farther end is a safety-lamp with gas-flame. At the 
bottom of the safety-lamp there is a circular chamber 
with holes round about from which gas can be made to 
escape, and when this gas, rising up, mixes with the air it 
f^orms an explosive mixture surrounding the wire-gauze 
cylinder. The pistol by means of whiclv the sound-wave 
is produced is charged with *205 gramme of gunpowder, 
and a tamping paper is rammed down well upon the 
charge. When the shot is fired through the hole in the 
wooden disc, while the explosive mixture surrounds the 
lighted safety-lamp, the flame is instantly carried through 
the meshes by the vibration, and ignites the gas on the 
outside. In the larger apparatus the tube is 8 in. in dia¬ 
meter, and 21 ft. long ; at one end there is a wooden disc 
as before ; at 20ft. from the disc there is a sheet india- 
rubber diaphragm, and the extreme end is closed by a 
sheet of thin paper tied over it. Part of the last 12 in. 
(thus isolated from the rest of the tube and from tfce 
exterior) is enlarged sufficiently to hold a safety-lamp, and 
it is provided with an inlet below for air or air and gas, 


and a chimney above for the sake of the products of 
combustion, A lighted Davy or Clanny lamp cf ordinary 
construction having been placed in this space, gas is 
made to mix with the air which flows up through it in 
consequence of the draught caused by the Jamp : the 
appearances presented by the flame arc observed through 
a small glass window, and when they indicate that the air 
is explosive the shot is fired. The flame within the safel)"- 
lamp is passed through the meshes, explodes the mixture 
in the isolated space, blowing out the paper end, and, 
passing backwards through the inlet, ignites the gas 
where it first mixes with air. In this case the shot 
consists of '41 gramme of gunpowder tamped as before. 

The lamps that were tested in this apparatus are tho'^e 
known as the Davy, Clanny, Stephenson, Mucseler, and 
Eloin. The flame was easily passed through the Davy 
lamp, with rather more difficulty through the Clanny, and 
not at all through any of the others. 

The first experiments with these two sets of apparatus 
were made in January and February 1873, at the Mete¬ 
orological Office, where Mr. Scott most kindly provided 
accommodation : the experiment with the smaller appa¬ 
ratus was shown at the Royal Institution, by Mr. Spottis- 
woode, on the evening of Jan, 17 ; and afterwards at 
one of the Cantor Lectures of the Society of Arts, by the 
Rev. Arthur Rigg. The next experiments were made in 
No. 7 Pit, Barleith, near Glasgow, with firedamp from a 
blower, but the flame could not be passed through the 
safety-lamps on account of the impurity of the gas, which 
contained only 75*86 of light carburclted hydrogen. The 
last experiments were made in the C Pit of Hebburn Col¬ 
liery, near Newcastle-on-Tyne, also with firedamp from a 
blower, and as the firedamp was very explosive, the flame 
was easily passed through the Davy-lamps of each 
apparatus. 

After this, experiments were made on a larger scale in 
part of a new sewer in North Woodsidc Road, Glasgow. 
The sewer is ovoid in section; it is 6 ft. high and 4 ft. 
wide at its greatest dimensions ; part of it is a tunnel in 
the solid rock, part is built in brickwork through surface- 
drift. The gas safety-lamp of the smaller apparatus was 
placed on a board fixed across the sewer at a height of 
2 ft. 8 in. from the bottom, and surrounded with an explo¬ 
sive mixture of coal-gas and air in the same way as when 
it was used in connection with the tin-plate tubes. Shots 
were fired from a pistol at certain distances from the 
lamj) (the details of the distances and the charges re¬ 
quired to pass the flame in the paper and sections of the 
sewer are given in the plates which accompany it). One 
hundred and nine feet was the greatest distance available 
in the part built of brick, and at this point a sound-wave 
of sufficient intensity to pass the flame was produced by 
firing a charge of 3*882 grammes == 59 grains of gun¬ 
powder. At 96 ft. from the lamp a charge of 3 276 
grammes was required when the sound-wave passed 
through the brickwork tunnel all the way, and 2*184 
grammes when it passed through the tunnel in the solid 
rock. These experiments seem to be perfectly conclu¬ 
sive. 

Mr. Galloway's discovery—that when the vibration of 
the air which constitutes a sound-wave has a certain 
amplitude, it can transmit flame through the wire-gauze 
ol the Davy and Clanny lamps—furnishes an additional 
argument against retaining these lamps in use, at least 
in the hands of ordinary workmen. On Dec. 15, 
1815, Davy said he was convinced that, as far as ven¬ 
tilation was concerned, the resources of modern science 
had been fully employed; he then proceeded to 
describe a “ safety lantern,” which is identical in prin¬ 
ciple with the Stephenson lamp, and is extinguished in 
an explosive mixture (Phil. Trans, 1816, pj. 2). This. 

safety lantern ” was afterwards discarded in favour of 
the Davy lamp proper, the principal advantage of which 
was stated to be that it would not only preserve the coL 
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^ Her from the firedamp^ but enable him to apply it to 
use^ and destroy it at the same time that it gave him a 
useful light (Phil. Trans. 1816, pp. 23 and 24). Fortu¬ 
nately the ventilation of mines is now better understood 
Aan it ws^ in the days of Davy, and the quantities of 
air employed are usually verjr much greater. It is cer¬ 
tain, however, that in some mines of the present day the 
ventilation could be doubled or trebled with advantage ; 
and since this is merely a matter of expense it may be 
asked why it is not done, when it would ensure x:om- 
parative immunity from danger ? On the other hand it is 
now almost universally admitted to be highly dangerous 
to continue work in an explosive atmosphere, so that 
safety-lamps should be used only as a precaution against 
possible outbursts of gas or when work is carried on in 
the neighbourhood of gas that cannot be easily dislodged; 
it is evident, therefore, fade, that lamps constructed 
on the principle of the ‘^safety-lantern,’' such as the 
Stephenson, Mueselcr, &c., which are extinguished in an 
explosive mixture, arc far safer than lamps like the Davy 
or Clanny, which continue to burn under the same cir¬ 
cumstances, and are then liable, at any instant, to have 
the dame driven through the wire gauze and communi¬ 
cated to the external explosive atmosphere. 


THE COMET 

[The following Icltcr appeared in last Thursday’s Times^ 

from the columns of which journal it is reproduced, 

with a few verbal alterations.] 

T WAS enabled on Sunday night (12th inst.), by Mr. 
1 Newall’s kindness, to spend several hours in examin¬ 
ing the beautiful comet which is now visiting us, by means 
of his monster telescope—-a refractor of 25 in. aperture, 
which may safely be pronounced the finest telescope in 
the world, or, at all events, in the Old World. 

The view of the comet which I obtained utterly exceeded 
my expectations, although I confess they were by no 
means moderate ; and as some of the points suggested by 
the observations are, I think, new, and throw light upon 
many recorded facts, 1 beg a small portion of space in 
the Times to refer to them, as it is important that ob¬ 
servers should have their attention called to them before 
the comet leaves us. 

I will first deal with the telescopic view of the comet. 
Perhaps I can give the best idea of the appearance of the 
bright head in Mr. Newall’s telescope, with a low power, 
by asking the reader to imagine a lady’s fan opened out 
(i6o‘=‘) until each side is almost a prolongation of the other. 
An object resembling this is the first thing that strikes the 
eye, and the nucleus, marvellously small and definite, is 
situated a little to the left of the pin of the fan—not 
exactly, that is, at the point held in the hand. The 
nucleus is, of course, brighter than the fan. 

Now, if this comet, outside the circular outline of the 
fan, offered indications of othersimilar concentric circular 
outlines, astronomers would have recognised in it a great 
similarity to Donati’s beautiful comet of 1858 with its 
‘‘ concentric envelopes.” But it does not do so. The en¬ 
velopes are there undoubtedly, but, instead of being con¬ 
centric, they are excentric, and this is the point to which 
1 am anxious to draw attention, and, at the risk of being 
tedious, I must endeavour to give an idea of the appear¬ 
ance presented by these excentric envelopes. Still re¬ 
ferring to the fan, imagine a circle to be struck from the 
left-hand corner with the right-hand corner as a centre, 
and make the arc a little lon^ than the arc of the fan. 
Do the same with the right-hand corner. Then with a 
gentle curve connect the end of each arc with a point in 
the arc of the fan half-way between the centre and the 
nearest corner. If these complicated operations have 
been properly performed the reader will have superadded 
to the fan two ear-Hke things, one on each side. Such 


ears,” as we may for convenience call them, arc to be 
observed in the comet, and they at times are hut little 
dimmer than the fan. 

At first it looked as if these ears were the parts of thehead 
furthest from the nucleus along the comet's axis, but 
careful scrutiny revealed, still in advance, a cloudy mass, 
the outer surface of which was regularly curved, convex 
side outwards, while the contour of the inner surface 
exactly fitted the outer outline of the ears and the inter¬ 
vening depression. This mass is at times so faint as to 
be invisible, but at other times it is brighter than all the 
other details of the comet which remain to be described, 
now that I have sketched the groundwork. These details 
consist of prolongations of all the curves I have referred 
to backwards into the tail. 

Thus, behind the bright nucleus is a region of dark¬ 
ness (a black fan with its pin near the pin of the other 
pendant from it, and opened out 45'' or 60® only will re¬ 
present this), the left-hand boundary of which is a con¬ 
tinuation of the lower curve of the right ear. The right- 
hand boundary is similarly a continuation of the lower 
curve of the left ear. Indeed, I may say generally—not 
to enter into too minute description in this place—that 
all the boundaries of the several different shells which 
show themselves, not in the head in front of the fan, but 
in the root of the tail behind the nucleus, are continuous 
in this way—the boundary of an interior shell on one 
side of the axis bends over in the head to form the 
boundary of an exterior shell on the other side of the 
axis. 


At last, then, I have finished my poor and, I fear, tire¬ 
some description of the magnificent and truly wonderful 
sight presented to me as it was observed, on the whole, 
during some hours’ close scrutiny under exceptional at¬ 
mospheric conditions. 

I next draw attention to the kind of charge observed. 
To speak in the most general terms, any great change in 
one “ear ” was counterbalanced by a change of an opposite 
character in the other; so that when one car thinned or 
elongated, the other widened; when one was dim, the 
other was bright; when one was more “pricked” than 
usual, the other at times appeared to lie more along the 
curve of the fan and to form part of it. Another kind of 
change was in the fan itself, especially in the regularity of 
its curved outline and in the manner in which the straight 
sides of it were obliterated altogether by light, as it were, 
streaming down into the tail. 

The only constant feature in the comet was the exqui¬ 
sitely soft darkness of the region extending for some little 
distance behind the nucleus. Further behind, where the 
envelopes of the tail were less marked, the delicate veil 
which was over even the darkest portion became less 
delicate, and all the features were merged into a mere 
luminous liaze. Here all structure, if it existed, was non- 
recognisable, striking contrast with the region round 
and immediately behind the fan. 

Next it has to be borne in mind that the telescopic 
object is after all only a section, from which the true 
i^ure has to be built up, and it is when this is attempted 
that the unique character of this comet becomes apparent, 
rhere arc no jets, there are no concentric envelopes; butr 
as I have said, in place of the latter, excentric envelopes 
indicated by the ears and their strange backward curv- 
ings, and possibly also by the fan itself.^ 

I prefer rather to lay the facts before observers than to- 
state the conclusions to be derived from them, but I can¬ 
not lielp remarking that, supposing the comet to be 
meteor.whirl, the greatest brilliancy is observable where 
the whirls cut or appear to cut each other; where we 
Should have the greatest number of particles, of whatever 
nature they may be, in the line of sight; and not only so, 

‘J5*criblng three parabolas on a card and spinning the card raoldlv 
common aais, I lave been aSe to- 
reyojJuce roughly the appearances figured last week and described above. 
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blit regions of greatest possible'number of collisions asso¬ 
ciated with greatest luminosity. 

It would be a comfort if the comet, to partly untie a 
hard knot for us, would divide itself as Biela’s did. Then, 
I think, the whirl idea would be considerably strengthened. 
I could not help contemplating the possibility of this when 
the meaning of the “ ears'' first forced itself upon my 
attention. 

The spectroscopic observations which I attempted, 
after the telescopic scrutiny, brought into strong relief the 
littleness of the planet on which we dwell, for a seven 
hours* rail journey from London had sufficed to bring me 
to a latitude in which the twilight at midnight was strong 
enough to show the middle part of the spectrum of the 
sky, while to the naked eye the tail of the comet was not 
so Jong as I saw it in London a week ago. 

1 had already in observations in my own observatory, 
with my 6l in. refractor (an instrument smaller than one 
of Mr. Newairs four finders!) obtained indications that 
the blue rays were singularly deficient in the continuous 
spectrum of the nucleus of the comet, and in a com¬ 
munication to Naj'URK 1 had suggested that this fact 
would appear to indicate a low temperature. 

This conclusion has been strengthened by Sunday 
night's observations, and it was the chief point to which 
I directed my attention. The reasoning on which such a 
conclusion is based is very simple. If a poker be heated, 
the hotter it gets the more do the more refrangible—f.r, 
the blue—rays make their appearance if its spectrum be 
examined. The red colour of a merely red-hot poker and 
the yellow colour of a candle-flame are due, the former 
to an entire, the latter to a partial, absence of the blue 
rays. The colour, both of the nucleus and of the head 
of the comet, as observed in the telescope, was a distinct 
orange yellow, and this, of course, lends confirmation to 
the view expressed above. 

The fan also gave a continuous spectrum but little in¬ 
ferior in brilliancy to that of the nucleus itself; while 
over these, and even the dark space behind the nucleus, 
were to be seen the spectrum of bands which indicates 
the presence of a rare vapour of some kind, while the 
continuous spectrum of the nucleus and fan, less precise 
in its indications, may be referred either to the presence 
of denser vapour, or even of solid particles. 

I found that the mixture of continuous band spectrum 
in different parts was very unequal, and further that the 
continuous spectrum changed its character and position. 
Over some regions it was limited almost to the region 
between the less refrangible bands. 

It is more than possible, I think, that the cometary 
spectrum, therefore, is not so simple as it has been sup¬ 
posed to be, and that the evidence in favour of mixed 
vapours is not to be neglected. This, fortunately, is a 
question on which I think much light can be thrown by 
laboratory experiments. 

J. Norman Lockyer 

Mr. Newall's Observatory, Femdene, Gateshead 

P.S.—(By Telegraph,)—WednesdayJ night,—Sunday*s 
observations are confirmed. The cometary nucleus is 
now throwing off an ear-like fan. Ten minutes' exposure 
of a photographic plate gave no impression of the comet, 
while two minutes* gave results for the faintest of seven 
stars in the Great Bear. 


THE FORMS OF COMETS* 

1 . 

A FEW years ago astronomers studied comets almost 
solely to determine their movements. So little 
advance liad been made in the study of the figures of 
these bodies, that M. Arago believed himself jus¬ 
tified in stating in his “ Astionomie populaire: * I 

* A lectiure by, M. Fm deUvered at the "Soirees ScientiSquet de la 
Sorbonne.'* Trantlated from La RfVM Sdenti/Sgue^ 


don't know* will still be the reply we have to make to 
questions asked concerning the tails of comets.” If I 
venture to take as the principal subject of this lecture the 
researches which I have undertaken during recent years 
in this difficult subject, I hope to disarm criticism before¬ 
hand by at once declaring tliat the results contrast singu¬ 
larly, hy their imperfection, with the degree of power and 
of certainty we admire in the other more ancient branches 
of astronomy. 

The reason of this contrast is very simple. While plane¬ 
tary astronomy received the precious heritage of the science 
of the Greeks and the treasury of observations bequeathed 
by the highest antiquity, cometary astronomy finds in 
the archives of history observations travestied by su¬ 
perstitious terror. One of the strongest prejudices of 
previous centuries was that which attributed to the stars 
a mysterious infiuence on our destinies. And comets, by 
their unforeseen appearance in the midst of the familiar 
constellations, their monstrous heads, their gigantic tails, 
were calculated to inspire a sort of apprehension which 
judicial astrology, that long infirmity of the human mind, 
did not fail to interpret as menacing presages; and as 
catastrophes have not been wanting in every period of 
our history, the singular sophism,/<7jrr hoc, er^i^o propter 
hoc, so natural to our poor logic, helped to confirm ten or 
twelve times in a century this miserable superstition. 

Did a comet appear in the heavens, morning or even¬ 
ing, the astrologer had to be consulted. He did not go 
to work without rules ; he had a complete classifica¬ 
tion of strange forms under which these heavenly bodies 
already had been observed, and to each fonn was attached a 
particular signification. Pliny has preserved this nomen¬ 
clature for us : Hevelius, the learned/JiV/j/V?//;.of Louis 
XIV., faithfully reproduced it in the middle of the 17th cen¬ 
tury, in the fantastic figuresof his Cometographia, And,cer¬ 
tainly, everything was taken in the most literal manner ; 
in a comet with a crooked, or straight, or multiple tail 
they traced, such is the power of imagination, a gigantic 
sabre, a lance, or a fiery bolt, a burning torch or a dragon 
hurling upon an entire country the plague, rebellion or 
famine. Figs, i and 2 are indications of this idea taken 
from the “Theatricum comcticum” of Lubienitzki. The 
first comet, in the form of a blazing torch, indicates very 
clearly by the direction of its tail tlie flames which will 
consume the neighbouring town ; the second, a veritable 
dragon, whose tortuous folds the artist has reproduced, 
threatens France and Ireland from the seven points of its 
tongue of fire. 

These specimens will suffice ; there is no use in pro¬ 
ducing similar statements and similar pictures ; at the 
most we can barely find here and there in the theories 
which were then formed some traces of the truth. 

Astrology thus stifled real observation until the begin¬ 
ning of the seventeenth century. This may now appear 
strange to us, but there is no doubt of it. The astronomers 
of those times, so near in time to ourselves, and already so 
bold with the universal renaissance of the human mind, were 
almost all to some extent astrologers. Kepler himself, 
one of the glorious fathers of modern astronomy, was 
obliged by the duties of his office as Imperial Astronomer 
both to draw the horoscope of the war of the Pope against 
Venice, and to give to his powerful but loo-straitened 
patron, the Emperor Rodolph II., an opinion on the 
comet of 1607, wnich appear^ to be menacing Hunga^ 
Besides, Rodolph counted much then upon his alchemist 
to find the gold necessary to pay his army; while his 
general, the Duke of Friedland, the celebrated Wallen¬ 
stein, never failed to consult the heavens, always by the 
help of Kepler, whg has preserved for us his horo¬ 
scope. 

But already, from the time of Tycho Brahd, astro¬ 
nomy had commenced to place a hesitating foot in the 
domain of comets, from which she was soon to drive 
astrology. Until then men had lived, upon tlie fiuth of 
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"" Aristotle, in the thought that comets were not celestial 
bodies, but mere sublunary meteors; and now it was 
discovered, by substituting observation for the word of 
the master, that they journeyed far above the orbits of 
Mercury and Venus, without being in the least incom¬ 
moded by the crystalline spheres of the firmament in 
which the old astronomy incrusted its planets and stars. 
From the time of Newton comets were at last embraced, 



Fig. 1. 


so far as the movement of the nucleus was concerned, 
in the theory of attraction, and consequently in pla¬ 
netary astronomy, with this single difference, that they 
described around the sun ellipses enormously elongated, 
almost parabolic, instead of ellipses almost circular, 
like the planets. Then astronomers observed carefully 
the successive positions of these nuclei, and calculated 
their orbits, but without attending to the figure of the 



comets themselves, although the invention of the tele¬ 
scope must have already revealed a number of curious 
phenomena which escaped the naked eye. During this 
period astronomers restricted themselves to representing 
the comet by a small circle, the centre of which alone 
was ofdSliportance, for there was the centre of gravity to 
which the laws of Kepler applied, and the calculation of 
the elements of the orbit. As to the tail, which attracted 



Fic. 3. 


no attention, they figured it very simply by some feathery 
traces attached to the nucleus. In all this there is 
nothing to attract attention noW, any more than the 
dragons of the astrologers. It was no longer now a 
superstitious prejudice which took from astronomers the 
desire to closely examine the facts ; it was a preconceived 
idea, an elevated idea, no doubt, but too absolute, accord- 
inii lo which the onU force to ba rep-ardftd in the celestial 


spaces was attraction. At bottom it was vaguely felt that 
the figures of comets were irreconcilable with this ruling 
hypothesis; and this was sufficient, for the eye was 
brought to bear by preference upon the subject the 
most attainable by the reigning theories. 

Leaving aside the rude drawings of the six-tailed 
comet of 1744, by Chdzeaux, and those which Messier 
made by rule and compass, we must come down to the 
two Herschels before we find trustworthy observations on 
the form of comets ; the beautiful drawings of the comets 
of 1811 and 1835 science. Astro¬ 

nomers had at last learned, from the example of Olbers 
and Bessel, the high importance of these phenomena, 
which reveal to us more than a new world, since they tell 
us of a new force in the universe. At present the figure 
of comets has become the subject of the most earnest 
research, and the drawings of the beautiful comet of 
Donati (1858) which 1 am about to show you will give 
you an id a of the change which, in this respect, has 
taken place in the minds of astronomers. 1 can confidently 
vouch for their fidelity, for, while Bond was executing 
these drawings at the Cambridge (U.S.) Observatory, by 
means of a telescope of great power, I followed the same 
body at Paris with the first telescope which Foucault 
constructed on his new system, and it appears to me 
while looking with you on these drawings of Bond, as 
if I still had that wonderful comet before my eyes. 

I shall endeavour first to give an exact idea of the suc¬ 
cessive metamorphoses which comets present during the 
course of their appearance, taking as a type a comet 
which has been perfectly studied—that of Donati. Let 
us remember that these bodies describe around the sun 
ellipses extremely elongated, of which the sun occupies 
the focus; that the point nearest the sun is called the 
perihelion^ while the most distant point (in a truly para¬ 
bolic orbit this would be infinite) is called the aphelion. 
Unlike the planets, which describe orbits almost circular, 
and remain always at nearly the same distance from the 
sun, comets, in general, come to us from regions much 
more distant than the most remote planets ; but they 
only become visible, even to the telescope, in the part of 
their orbit which is nearest to the sun. After their pas¬ 
sage at perihelion, their distance from the sun becomes 
greater and greater, and soon they cease to be visible. I 
do not believe that any comet has been seen beyond the 
orbit of Jupiter. It is assuredly not on account of their 
smallness that they thus escape our notice in regions 
where the most distant planets, Saturn, Uranus, and 
Neptune, shine so clearly with the light which they 
borrow from the Lun ; this is because the rare and nebu¬ 
lous matter of cornets reflect much less light than the solid 
and compact surface of the planets of which we speak, 
much less even than the smallest cloud of our atmo¬ 
sphere. 

When they are seen far from the sun through a tele¬ 
scope, they appear like rounded nebulosities, but vaguely 
defined, presenting at the centre a condensation suffi¬ 
ciently marked, which is called the nucleus; it is this 
nucleus, more brilliant than any other part, whose posi¬ 
tion astronomers observe. Fig. 3, representing Donati’s 
comet at the time of its discovery, June 5,1858, gives a 
sufficient idea of the aspects of all comets when they are 
at a great distance from the sun. 

At a later period, when the comet is approaching its 
perihelion, it sensibly lengthens out in the direction of 
the radius vector, i,e, in the direction of an imaginary line 
which would join the comet and the sun ; but then the 
bright nucleus is no longer found in the centre of the 
figure, but is situated excentrically on the side nearest to 
the sun, as is shown in Fig. 4. 

Later still, the tail is formed, and is developed more and 
more, like an opened fan, while the nucleus shines with 
a more vivid brightness. The comet becomes visible 
to the naked eve as in Ficr. e. 




yuly is , 1874] 


NATVRB 


2 ig 


This tail is always away from the sun. At its origin^ 
near the nucleus, it lies in the prolongation of the ra¬ 
dius vector; at a greater distance it is curved backwards, 
as if it met with some resistance which hindered it from 
following completely the path of the nucleus. The bent 
axis of this tail is, however, always situated in the plane 
of the orbit, and this simple fact accounts for the many 
varieties of aspect presented to our eyes by these cometary 
appendages. Comets with strai|[ht tails appear such only 
because the eye of the observer is in the plane of the axis 
of the tail, le. in the plane of the orbit. When the earth, 
in consequence of its annual motion, is carried from 
this plane, the curvature of the tail becomes manifest; it 
becomes more and more pronounced as the comet, seen 
at first edgeways, so to speak, shows itself more and 
more on the flat, like a scimitar, to the observer. 

When the comet, describing the descending branch 
of its orbit, reaches perihelion, these phenomena acquire 
their full development But when it recedes from the sun, 
describing the ascending branch of its immense para¬ 
bolic trajectory, the tail diminishes, disappears, and gives 
place to a mere elongation. Soon it again assumes the 
spherical form; the nucleus, which has gradually lost its 
brightness, is indicated only by a slight condensation of 
ligM at the centre of a globular mass entirely similar to 
that which was first seen. Finally this rounded nebulosity 
disappears. 

Upon what scale do these phenomena take place, the 
immediate cause of which is evidently located in the sun ? 
What may be the dimensions of these nebulosities, of 
these brilliant nuclei, of these curved tails ? These dimen¬ 
sions are assuredly formidable. The comet of 1843 had 
a tail of 60,000,000 leagues, nearly double our distance 
from the sun. On the sky that tail was drawn like an 
immense dash of a brush of 65 degrees of angular ampli¬ 
tude. The tail of the famous comet of t8ii was only 
40,000,000 leagues : but, on the other hand, the head alone 
of the comet (250,000 leagues in diameter) was nearly as 
large as the sun. 

As to Donati*s comet, its dimensions were more modest; 
its nucleus was 1,000 leagues in diameter, and the head only 
about 13,000; the tail was only about 14,000,000 leagues in 
length. I had the curiosity to estimate approximately the 
volume of this small comet, and 1 found, supposing that the 
thickness of the tail is equal to its breadth, its volume was a 
thousand times greater than that of the sun. As in reality 
the tails .ire flattened, it will perhaps be necessary to reduce 
this figure by half. There remains enough to show us 
that our terrestrial globe, so little beside the sun, is only 
a point in comparison with these gigantic bodies. 

But, on the other hand, everything proves to us that 
these bodies contain very little matter in so enormous a 
volume. A character stic which is special to them, 
and which assuredly belongs neither to the planets 
nor to their satellites, is their almost absolute trans¬ 
parency. The stars are seen through the tail of a 
comet as if the tail did not exist; they can be seen even 
through the head, much more dense and more brilliant 
than the tail. It was for long a question whether the 
nucleus, at least, of a comet would not be opai^ue and 
solid like a planet; but, after examination by the most 
powerful telescopes, it has always been found to be 
formed of nebulous layers, more and more dense, always 
permeable by rays of light This very simple and alto¬ 
gether characteristic fact leads us, by itself, to think that 
cometary matter must be of extreme rarity, for a mist of 
some thousands or even of some hundreds of metres in 
thickness suffices to hide the stars, while a thickness of 
from 10,000 to 15,000 leagues of cometary matter scarcely 
Ibsens their lustre. Desiring to fix our ideas on this 
subject, I calculated the mass of Donatfs comet, and 
found that it equalled at least that of a sea of 100 metres 
in dej^h, and x6,ooo square leagues of superficies. This 
mass IS only a fraction, almost imperceptible, of that of 1 


the earth. It was almost entirely concentrated in the 
head of the comet and around in the nucleus ; even sup¬ 
posing it uniformly distributed over the whole volume of 
the tw, there will be found, for the mean density of that 
appendage, only a value incomparably more feeble than 
the density of the void approached by our pneumatic 
machines. But it is not to this rare gaseous residue that 
we must compare the matter of comets ; it will resemble 
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rather those impalpable grains of dust which dance in the 
air, and which are disclosed to us by the smallest ray of 
solar light penetrating a darkened chamber. 

Although comets show us matter rarefied to such an 
extent that a celebrated physicist. M. Babinet, could with 
considerable justness call them “ visible nothings {rieus 
vtstdles), do not, however, imagine that their contact 
with our earth would be without inconvenienci. If 
the nucleus of our comet had directly encountered 
the earth, with its mass of 25,600 millions of millions of 
kilogrammes, and its relative speed of seventeen leagues 
per second (seven for the earth and ten in an opposite 
direction, for this retrograde comet), the actual energy of 
the shock would be enormous ; 1 calculated that its trans¬ 
formation into heat would immediately generate fifty-ore 
million caiones per square metre of the hemisphere which 
sustained the shock. It would beenough to shatter, dissolv *, 


/ 


Fig. 5. 

and volatilise a part of the solid crust of our globe. N® 
living being could survive such a catastrophe. Happily 
the probability of such an encounter is excessively small j 
and, indeed, the most remote geological ages do not bear 
any traces of such an adventure. We cannot, however, 
forget that meteors and shooting stars, perhi^ even the 
aerolites which bombard us so regularly every year and 
every day of the year, have probably the same origin as 
comets, and result from a mass of analogous materisls 
which are decomposed in penetrating onr solar world. 

{To be cofttiftued.) 
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THE FLYING MAN 

HE fatal experiment made by M. de Groof at Cremorne 
Gardens could not possibly have led to success. The 
possibility of directing an apparatus in the air by any 
mechanical contrivance, without actually using the lifting 
power of gas, is out of the question, and we do not wish to 
enter into a discussion on that point. But several interest¬ 
ing problems may be examined a pro/os of the inquest 
held by the coroner on the death of the unfortunate man. 

Dc Groofs wings, irrespective of their motive power, 
may be regarded as two imperfect parachutes intended 
to diminish his rate of falling, and, if kept horizontal, 
prevent it increasing above a certain rate. It remains 
10 see if their surface was large enough to keep that 
velocity within reasonable limits. The wings of De 
Groof were 30 ft. by 4 ft, ; but being irregularly shaped, ^ye 
may suppose the surface of each was 100 sq. ft., or in 
round numbers 200 sq. ft. for the two. The weight of the 
machine not being far from 4cwt. if we include the man, 
we may say in gross numbers that each square foot had a 
kilogramme to support, which is more than ordinary; 
the parachute maker taking i kilogramme for each 
square metre, which is about ten times smaller. 

But to ascertain if the velocity, although being larger 
than under ordinary circumstances, was really dangerous 
we must go to the formulae established by General Did ion 
and quoted by Poucelet— 

jR = 1*936 {A 0*036 + 0*084 7r) 

Under the above circumstances, A* the rate of falling is 
always inferior to the value of x given by the equation 
10 = 1*936 (0*036 -f 0*084 a'“) 

X being obviously enough the velocity for which A’ = to 
the weight pressing on the unit of surface. When the 
motion IS such the velocity cannot be increased. If we 
make the calculation it is easy to see that the velocity is 
about 7 metres per second, almost = the fall from 3 metres 
to the ground. It is large, but not too large for a prac¬ 
tised jumper, if he were clever enough to keep his balance, 
which is not very easy, it must be confessed. 

Experiments on parachutes show that great oscillations 
alw^ays take place if the experimenters have not placed a 
small hole in the centre of their parachute, which increases 
stability at the expense of resistance. The motion of the 
wings, if they are working together, would very likely 
render the same service to the occupant of the machine, 
as they prevent the accumulation of the air. Unfortu¬ 
nately, to keep them working evenly is a difficult matter, 
requiring not only force of muscle but great presence and 
firmness of mind. The so-called gt/eue or rudder was a 
useless encumbrance. A man working hard with his two 
hands, fighting for his life, cannot be expected to attend 
to direction with his legs attached to a rudder. The 
lifting power of the wings must have been very small 
indeed, although diminishing in some respects the rate of 
falling ; but it is not easy to understand how a calculation 
may be made of the amount of mechanical power exerted 
in each stroke. The question must be left open for future 
examination, W. DE Fonviellk 


an easy distance of Belfast. The local secretaries stale that a 
large number of the hotels will be dpen to members of the Asso¬ 
ciation at the usual charges, and that a list of persons willing to 
let rooms has been prep.ircd, \Ve sincerely hope that this time 
there will be no complaint to make on the score of accommo¬ 
dation. Conveyance to Belfast can be obtained from any part of 
the country at very reasonable rates. 

The Right Hon. Lord OTIagan will preside over the Section 
for ICconomic Science at the meeting of the British Association. 

A MEL'riNG of the General Council of the Yorkshire College 
of Science was held at Leeds on the lytli inst. The Council 
proceeded to the election of the I'rofessor of Geology and 
Mining, and the Professor of Physics and Mathematics. The 
vote ol the Council was unanimously given to Mr. A. IT. Green, 
M.A., late Senior Fellow of Gonville and Cains College, Cam¬ 
bridge, as Professor of Geology; and M**. A. W. Riickcr, 
M.A., bellow of Brasenose College, Oxford, as Professor 
of Physics and Mathematics. Prof. Green for the last 
five years has held the appointment of Lecturer on Geology 
at the School of Military Engineering at Chatham. Prof. 
Riickcr in Oct. 1871 was appointed Demonstrator in the 
Physical Laboratory of Oxford University under Prof. Clifton. 
The appointment of the l^rofessor of Chemistry will be made 
on Eriday. The Council recorded a cordial vote of thanks to 
Sir A. Fairbairn for his liberal offer of 2,000/., provided that the 
sum of 60,000/. was placed in the liands of the treasurer, and 
resolved to lake the necessary steps for raising the recjuired 
amount. 

A'J* King’s College, London, the Chair of Zoology and Com- 
])arative Anatomy, vacated by the resignation of Prof. T, Kynier 
Jones, F.R.S., has been filled by the election of Mr. A. II. 
Garrod, Fellow of St. John’s College, Cambridge, and Prosector 
to the Zoological Society. The Chair of Materia Medica and 
Therapeutics, vacated by the resignation of I’rof. A. B, Garrod, 
M.D., F.R.S., has been filled by the election of Dr. E. B. 
Baxter, Medical Tutor to the College. 

The prospectus has just been issued of a company to establish 
an aquarium for London, close to Westminster Abbey. 

A Ji.M.LOON experiment to test a steering ap])aratiis is soon to 
be made under the auspices of the authorities at Woolwich. 

Northumuerland, in Pennyslvania, on the Susquehaiinah, 
the place where Dr. Priestley Was buried, has been selected by 
Americans as the spot at which all chemists are invited to gather 
on August I next, the hundredth anniversary of the discovery of 
oxygen by the illustrious philosopher. An address is to be delivered 
over his grave. This proposition of Dr. Bolton has met with a 
cordial response froitt a large number of chemists. Prof. Henry, 
of the Smithsonian Institution, proposes to be present with 
some of the original apparatus of Priestley from the Smithsonian 
collections. August i falling on Saturday, the meeting will be 
called for the day previous. A programme will be soon issued 
by the committee in charge. 



NOTES 

A ciRcui.AR has been issued, by the Hon. Local Secretaries of 
the Belfast meeting of the Britisli Association, calling attention 
to the numerous objects of interest, natural and mechanical, with 
which the town and neighbourhood of Belfast, as well as the 
county of Antrim, abounds* The whole Province of Ulster is 
full of objects of the highest interest to the admirer of natural 
scenery, to the geologist, the naturalist, and the antiquarian ; 
and many of its most interesting localities, such as the Antrim 
Coast, the Giant’s Causeway, the Moume Mountains, l^ugh 
Neagh, the Round Towers of Antrim and Drumbo, are within 


The Governing Body of Christ Church, Oxford, have voted 
the sum of 100/. per annum for five years in aid of the Biological 
Depatlment of the Museum. 

The New Falcons’ Aviary la the northern part of the Zoolo¬ 
gical Society’s Gardens beyond the canal has just been com¬ 
pleted, and is now tenanted by a fine serie.s of the Diurnal Birds of 
Prey, principally exotic. Amongst them are examples of several 
rare species, such as the Red-backed Buzzard (IhUeo erythiuh 
notus)^ the Laughing Eagle {Herpetoikires cac/unnams), and the 
Malayan Crested Eagle {SpizeUftus caligatus)^ Amongst the less- 
known European species are a pair of Bonelli’s Eagles, a, pair of 
Red-footed Falcons, and an Eleonora Falcon. 
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M. Dourneau Dupre, a Frencli explorer of the Sahara, has 
been killed by marauders on the way from Ghadames to Rbat 
French colonists are making great progress in opening through 
the desert a road to Senegal by Timbuctoo and Niger; but 
Algerian refugees are their most determined opponents. The 
prospect of introducing water from the Mediterranean into the 
Chott has created a sensation in the colony and is very likely 
to lead to new eAbrts in desert exploration. 

M. D£ Lesseps’ scheme for making an inland sea in Algeria 
seems to have excited great alarm in some of the French jour* 
nals. It is feared that the resulting evaporation will have a bad 
effect on the climate of France, one journal going so far as to 
suggest a return of the glacial epoch ! 

We have just received the first two parts ol a new monograph 
on the 7rochiUd(P or Humming Birds, by M. E. MuUant, the 
well-known coleopterist, and the late M, E. 'Verreaux. 

The second series of the superb work “On the Butterflies of 
North America,” by Mr. William 11 . Edwards, has just been 
commenced with the appearance of Part L and with the pro¬ 
mise of even greater beauty and excellence than the one recently 
closed. The illustrations, as in the preceding series, were 
drawn by Miss Mary Peart, who has made a specialty of 
this branch -of art, and coloured at the establishment of Mrs. 
Bowen, of Philadelphia. The work bears the imprint of Hurd 
and Houghton, New York. 

We understand that Lieut. Cameron’s journal, giving an 
account of his journey from Unyanyembe toUjiji, has arrived in 
this country. He passed over anew route, to the south of that 
traversed by Capt. Burton, and north of Stanley’s; and has 
thrown much light on the geography of the southern half of the 
Malagarazl drainage area. He has obtained several latitudes, 
and took a scries of hypsometiical observations; but his most 
impoitant work has been the final settling of the questions re¬ 
specting the height of lake Tanganyika >l)Ove the sea ; and the 
latitude and longitude of Ujiji. Lieut. Cameron has recovered, 
at Ujiji, a most important map drawn by Dr. Livingstone, of 
the unknown country between Mikindany and Lake Nyassa, 
without which the record of the great explorer’s discoveries 
would be very incomplete, Lieut. Cameron found the country 
between Unyanyembe and Ujiji in a more dangerous and un¬ 
settled state than ever. Mirambo and an independent body of 
runaway slaves were in complete possession of the route; and, 
though they would not molest an English officer, no Arab 
caravan or body of negroes could liavc passed. The insurgents 
attack and drive back all such parties, and the people would 
destroy all their food rather than give it to' them. Lieut. 
Cameron’s labours, first in his gallant attempts to succour 
Livingstone, then in furnishing aid to the explorer’s servants, 
who brought down his body and eflects, and finally in pressing 
onwards, in the face of great dangers and privations, to recover 
Ihc journal and map at Ujiji, are deserving of the admiration of 
his countrymen. He is now on the verge of new discoveries, 
and resolved to achieve them; and we trust there will be a 
liberal response to the appeal for funds. Subscriptions to the 
Cameron Expedition Fund are received by Messrs. Ransom and 
Co., I, Pall Mall East, . 

In a paper in Petermann’s MUtheilungen (Heft vii. 1874) by 
Dr. Joseph Chavanne, of Vienna, on The Arctic Continent 
and Polar Sea,” the author deduces the following conclusions 
from the data famished by recent expeditions, and which he 
carefully discussesi. The long [axis of the arctic land-mass 
(which probably consists of an island archipelago separated by 
narrow arms of the sea, peihaps only fjords) crosses the mathe- 
nuLtical pole; it thus bends round Greenland, north of Shannon 
Island, not towards the norlh^wi^, but runs across to 82“ or 83** 


N. lat. in a northerly direction, proceeding thence towards 
N.N.E. orN.E. 2. The coast of this arctic continent is conse¬ 
quently to be found between 25® and 170" E. long, in a mean 
IN. lat. of 84® and 85®, the west coast between 90® and 170® W. 
long, in a latitude from 86® to 80®. 3. Robeson Channel, which 

widens suddenly north of 82® 16' N. lat., still widening, bend-; 
sharply in 84^’ N. lat. to [the west; Smith Sound, therefore, is 
freely and continuously connected with Behring Strait. Grin- 
nell Land is an island which probably extends to 95® W. long., 
south of which the Parry Islands fill up the sea west of Jbnes’s 
Sound. 4. The sea between the coast of the arctic polar land 
.and llic^norlh coast of America is traversed by an aim of the 
warm drift-current of the Kuro Siwo, which pierces Behrinfr 
Strait,^ and thus at certain times and in certain places is free of 
ice, allowing the warm current to reach Smith Sound. 5. Tlio 
Gulf Stream gliding between Bear Island and Novaya Zcmlya 
to the north-east washes the north coast of the Asiatic continent, 
and is united east of the New Siberia Islands with the west arm 
of the drift current of the Kuro Siwo. On the other hand, the 
arm of the Gulf Stream, which proceeds from the wtsI coast of 
Spitzbergen to .the North, dips, noilh of the Seven Islands, 
under the polar current, comes again to the surface in a 
higher latitude, and washes the coast of the arctic poUr 
land, the climate of which, therefore, is under the influence 
of a temporarily open polar sea; hence both the forma¬ 
tion of perpetual ice, ns well as excessive extreme of cold, 
is manifestly impossible. 6. The mean elevation of the polar 
land above the sea diminishes towards the pole. 7. The sea 
between Spitzbergen and Novaya Zcmlya to Behring Strait is 
even in wdnter sometimes free of ice, and may be navigated in 
summer and autumn. 8. The most likely rciilcs to the )“«Oie 
are :—first, tlie sea between Sj^itzbergen and Novaya Zemlya ; 
and second, the sea north of Behring Strait along thccoisl ot 
the unknown polar land. 

A NEW geological survey of the Stale of I’cniiiylvania lias 
been ordered, and the bill providing for it has passed the Legis¬ 
lature and has received the signature of the Governor. Money 
for three years has been voted. Prof. J. P. Lesley, of the Uni¬ 
versity of Pennsylvania, has been appointed Gcologist-in-Cliic^. 

The programme of arrangements for the tliirty-firsl annual 
meeting of the British Archreological Athociation is just out. 
The meeting will be held at Bristol in ll:e week between Aug. 4 
and II, under the presidency of Mr. K. D. Hodgson, ]\LP. 
Excursions will be made to various places of interest in the sur¬ 
rounding district. Among the papers to be read at the evening 
meetings arc the following :—On unpublished historical docu¬ 
ments at Bristol, by W. de Gray Birch, Hon. Palccograplier; 
and On the records of Merchant Adventurers, by Mr. J, dc 
Haviland. 

\Vp: learn from the Report of the Radclifl*e Observer that the 
number of transits observed from July i, 1873, to Ju^y r, 1S74, 
is 3,093 ; and the number of zenith-distances, 4,101. 'J’lie num¬ 
ber of stars observed in the same interval is 1,585. Goggia’s 
comet has been observed four times 011 the meridian and four 
times with the heliomctcr. With the heliomctcr, in addition to 
a small selected list of double stars wJiich have been observed as 
usual, a series of ten measures of the equatorial and polar dia¬ 
meters of Jupiter has been mad|, and the diameter of Uranus lias 
been measured several limes. These observations have been 
made chiefly by Mr. Bellamy. The volume containing the re¬ 
sults of observations for 1871 is complete and ready for distribu¬ 
tion, This volume contains a catalogue of 1,331 stars97 
observations of the sun, 51 observation j of the moon, 25 of 
Mcrcuiy, 18 of Venus, and 14of Mars; a catalogue of 21 double 
stars, of which several have been obsemd repeatedly; 11 mettsmfcs 
of the equatorial and polar diameters of Mars, with the deduce^ 
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apparcat ellipticity, and diameter al; mean distance; 8 occulta- 
tions of stars by the moon, with the equations deduced from the 
occultatioas; and, finally, a considerable list of shooting-stars 
observed chiefly by Mr, Lucas. Considerable advance has also 
been made in the reductions for 1872-73. 

We would draw special attention to the Catalogue of the 
Anthropological Collection lent by Col. Lane Fox for exhibition 
in the llethnal Green Museum. Only Parts I. and 11 . have been 
yet publislied, and these are almost entirely occupied with 
Weapons, which are divided into various classes, the lists under 
the various classes, or rather the contents of the various screens 
on which the specimens arc arranged in tlie museum, forming 
the subjects of dissertations by Col. Lane Fox, who endeavours 
to trace out the probable origin and development of the various 
kinds of weapons. The principles which have guided Col. Lane 
Fox ill making and arranging his valuable collection, he pointed 
out in liis ])aper read at Jiethnal Green on July l, an abstract of 
which will be found in our last number, p, 217. lie has aban¬ 
doned the mere geographical arrangement, and adopted a prin¬ 
ciple as scientific, and we hope as productive, as that which 
obtains in natural history, A student of anthropology going 
carefully over Col. Lane Fox^s collection at Bethnal Green, with 
this catalogue in his hands, would find himself both interested 
and instructed to a degree that it would be difficult to attain 
anywhere else. 

Wk rejoice to see from the tone of the replies to questions in 
the House of Commons on Monday by Mr. Disraeli and Lord 
Henry Lennox, that (Government is conscious of how poorly 
housed some of our scientific collections are, and seems really 
disposed to take steps to remedy the evil. Mr. Disraeli said, in 
reply to a question concerning the Patent Museum, that it is not 
the only public institution which is sufTering from Avant of 
space and of suitable accommodation. **That is now a 
crying grievance with respect to all our public buildings, collec¬ 
tions, and offices. In regard to the Patent Museum, however, 

I am aware from a communication which I have received from 
my noble friend the First Commissioner of Works, that the 
• matter is at present engaging attention.** Lord Henry Lennox 
confirmed this by subsequently stating that he intended U) 2)ro- 
jjose to 1 ler Majesty's Government a scheme which, if it were 
agreed lo, would en.able him to offer the Patent Museum suit- 
^ able accommodation in the southern block of the International 
Kxbibition buildings. 

Mr, John Murray has in the press a memoir of Sir Rode¬ 
rick I. Murcliison, based upon his journals and letters, with 
notices of his .scientific contemporaries, and a sketch of the rise 
and progress, for half a century,, of Palaeozoic geology in Britain, 
by Prof. Archibald Geikie, LLD., F.R.S., &c. It will be 
illustrated with portraits, and will be published in two octavo 
volumes. 

Mr. Karl TRlinNER, of Strasburg, has recently published 
one part of a geological map of the neighbourhood of Heidel¬ 
berg, the work of Drss, Benecke and Cohen. We especially 
dravr attention to the fact that contour lines are given faintly 
marked in red. The other part, and the letter-press description, 
will not be ready till next year. 

M. Cailletet, in studying the compressibility of gases, has 
been led lo investigate the resistance which glass tubes oppose to 
pressure. In one experiment a tube 217 in. long, and 07 in. 
diam., was crushed by an outside pressure of 77 atmospheres^ 
While half that pressure sufficed to break it when exerted on" the 
interior. 

1 HE Geologists* Assoclkion has organised a lengthened cx- 
. cursion to the Cottcswold Hills, May Hill, and the Stttm 


Valley, extending from Monday last, July 20, to Saturday, July 
25. The head-quarters is at Cheltenham. Judging from the 
programme this excursion promises to be one of great interest; 
the directors are Dr. Thomas Wright, F.G.S., Mr. J. Logan 
Lobley, F.G.S., Mr. W. C. Lacy, F.G.S., and the Rev. W. S. 
Symonds, F.G.S. 

The first volume of the United States Commission of Fish 
(8vo, 899 pp., 38 plates and 3 maps] has been recently issued 
from Washington. In addition to reports of proceedings there 
are given arguments for and against protective laws, the natural 
history of some of the most important food-fishes ; catalogue of 
marine algae of southern New England; and papers on physical 
characters, invertebrate animals, &c., ot different districts. 

hoiJ.oW’iNG the report of the Inspectors of Salmon Fisheries 
in England and Wales, that from the Inspectors in Irelund has 
just been issued, containing statistics concerning not only the 
salmon fisheries, but the deep-sea and coast fisheries as well. It 
is difficult, from the form of the report, to give any general idea of 
the condition of the salmon fisheries, but they appear to be 
slightly increasing in productiveness. The same complaints are 
made in Ireland as in England of the dangers from pollutions, 
and from the want of passes over the weirs. But the inspectors 
do not api^ear to have done anything lo remedy either of these 
evils. The oyster fisheries are in a decaying slate, and the beds 
licensed to private persons are almost unproductive ; naturally 
better situated than England for the production of oysters, it 
seems a great pity that Ireland should not yield a large number 
of these molluscs, if proper care were only taken, and a little 
energy and capital expended in improving the beds. The her¬ 
ring fishery for the year was less than in 1872, while the 
mackerel fishery was nearly double ; pilchards, however, are al¬ 
most unutilised, though the mass of wealtli in the waters is suffi¬ 
cient to make an industry that would rival that of the Cornish 
fisheries. If the inspectors could put a little energy into the 
matter and the people be made to sec Ihcir opportunities, the 
fisheries of Ireland might be the richest in the world. • 

'i'HKKE appears a prospect of good coal being shortly made 
available for consumption in Japan. The largest of the coal¬ 
fields of Japan, that of Takosima, has come into possession of 

Japanese Government, and it is hofied that an increased out¬ 
lay of capital will produce satisfactory results. 

The Quarter/y Mayxmue for July contains, among other 
articles, an essay On birds and beasts in cajitivity, by Archi¬ 
bald h'orbes, and an interesting paper by Mr. Evers bed, Chi 
habit in plants and power of acclimatisation, in which, a/ro/^os 
of the present state of the question of sewage farming, he 
remarks:—**lt is a^crious drawback to the profits of .sewage 
cultivation that only certain plants arc disposed to consume so 
much liquid as is offered to them under that system of manage¬ 
ment. Cereals are not drinkers to any large extent, and will 
not suddenly change their. habits. They have enough to do to 
swallow the ordinary amount of wet which prevails in our 
climate, being naturally partial to rather drier countries like 
South Russia, Boland, and Spain.** 

The additions to the Zoological Society*s Gardens during the 
past week include three GirtiKcs (CaMcto/anfahs /jtrofa) from 
Upper Nubia, purchased; two Passerine Owls {Glaucidium 
passerinum\ European, presented by Mr. C. W. Tail; a Reeves* 
Munljac (Cervulus reevesi)^ bora in the Gardens ; a Slow Loris 
(Nycticthus tQrdigradu&\ from the Malay region, deposited; a 
Coati {Nasua fiastca)^ brown variety, and a Spotted Cavy 
(Coelogmyspa^a) from South America, purchased ; two Bronac- 
Winged IMgeons {Phaps chatcoptera) andean Olive Weaver Bird 
(Ifyphantomh capensis)^ hatched in the Gatdens. 
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VIBRATIONS OF AIR PRODUCED BY HEAT 

TOURING the past session an interesting experiment was made 
^ by some students of tlie College of Physical Science,- New- 
caslle-on-Tyue, engaged in their practical course of chemistry in 
the laboratory, sufficiently striking and remarkable to secure it, 

I have little doubt, a short notice among the records of a scien¬ 
tific journal. While testing the inflammable properties of the 
explosive mixture 6f air and coal-gas proceeding from the mouth 
of an unlighted Bunsen-burner, and observing its flame kindle 
and flashing back along a glass tube, it occurred to one of the 
students and to the chemical demonstrator, Mr. llaigh, to check 
the flame in its descent by inserting a piece of wire-gauze in the 
tube. On reaching the wire-gauze the flame rested there, as 
they expected ; not silently, however, but bursting to their sur¬ 
prise with remarkable clearness and loudness into the peculiar 
singing strain of the chemical harmonicon. Mr. llaigh made 
several experiments on the flame with lubes of different sizes, 
which, if more immediate engagements had not prevented me 
from pur^suing them, it had l^ecn my intention to have varied, 
and to have examined them more completely. In the form in 
which it first presented itself, a convenient and easily intelligible 
arrangement of which is licre sketched, it appears, however, to 
offer all the a»tractions and the remarkable strength and variety 
of singing properties with which it seems to be abundantly 
endowed. A cylindrical lamp-glass mounted with a cork and 
wirc-lriangle on a Bunsen-burner serves to shield the mouth of 
the tube from draughts of air, and to preserve a steady flow of 
the entering gas. 'I’he tube is first lowered over this and lighted 
at the top ; by raising it gradually sufficient air soon enters with 
the gas below to make the flame waver on the top of the tube, 
and finally descend to the wire-gauze, where it then burns most 
vociferously, especially if the wire-gauze is placed at the best 
position in the tube to produce some of its harmonic notes. The 
highest notes are sounded when it is above the middle, or even 
near the lop of the tube, and the lowest when it is not far from 
the bottom of the tube ; the stronger draught arising from the 
long column of heated air, which soon greatly assists the sound, 
appearing in the latter case to favour the production of notes of 
the deeper pitch. A glass tube about 2 ft. long and nearly i in. 
in diameter inside furnished a very powerful note, the wire-gauze 
being placed a short distance below the middle of th^ tube. By 
bending down the edges of a square or circular piece of wirc- 
gauzc over the flat end of a round ruler so as to fit the tube cor¬ 
rectly, all passage of the flame between it and the tube is 
prevented, but when, as quickly happens with the increasing 
hert and updraught of the lube, the agitation of the flame gious 
more and more intense, it at length rcd-lieats the wire-g.auzc, 
and passing through it lights the Biinsen-lamp below. A very 
instructive illustration is thus aflurded of certain conditions in 
which the security of Davy-lamps in a fiery atmosphere can no 
longer be assured, where a sufficiently c|uick draught, or iu this 
case the pressure of continued vibrations, carries the flame 
against the meshes of the wire-gaiue until they are ignited. In 
one case danger arises of the wind carrying the flame of one side 
of the interior of the lamp over to the oiher side, which it red- 
heats ; in the present case the vibrations carry the flame back upon 
itself. If in the former case a red-healed Davy-lainp not 
turned round quickly to face the draiigh% explosion does not 
always follow; but in this case the current of explosive gas is 
immediately presented to the heated gauze, and not having 
undergone any previous combustion it is of course quickly 
kindled. On the other hand, another source of insecurity of 
safety lamps when exposed to sudden vibrations, or to the shock 
produced by a fall, is well shown, when it sometimes appears to 
nappen, if the flame flutters very strongly, that it strikes through 
the wire-gauze without red-heating it, and lights the lamp below. 
This may, however, hav^ occurred from imperfect fitting of the 
wire-gauze to the sides of the tube, and it would be interesting 
to reptat it if possible with precautions for making the surround¬ 
ing junction quite secure. A lighted Davy-Jamp suspended by 
' a wire in a tin tube 3 ft. or 4 ft. long and wide enough to admit 
it easily, through which a stream 01 coal-gas mixed with air was 
passing made the tube hum very loudly, Imt no explosion fol¬ 
lowed, perhaps because it was not found possible to produce in 
the lamp a sufficiently violent agitation of the flame. A 
remarkable example of the case with which the wire-gau^ flame 
excites the notes of even very short, wide-mouthed tubes can 
easily be shown by inserting a well-fitting piece of wire-gauze 
1 or 2 in. from the lower end of a straight lamp^glass, as imown 
in the deetch, and supporting this a few inches above an un¬ 


lighted Bunsen jet. When the gas is lighted on the top of the 
wire-gauze and the heat of the glass chimney becomes sufficient 
to increase the draught, which may also be adjusted by varying 
the gas supply to the glass, its shrill treble note is sounded at 
once with overpowering loudness. The sensitiveness of ibc 
wire-gauze flame to acoustical impressions was, I believe, de»> 
monstrated very recently by Prof. Barrett, by many new and 
striking experiments 01 the depression of its luminous cap or lop 
in obedience to the voice and to other sounds ; and 1 have been 
assured both by Prof. Tail and by Prof. Marreco that the use of 
the smokeless wire-gauze burners, common in laboratories b efore 
the introduction of Bunsen’s lamps, for exciting the Iioarse music 
of singing flames in tubes of large calibre has long been familiar 
to them as a thoroughly effective means of reproducing the che¬ 
mical harmonicon with common coal-gas. The easily inflammable 
nature of well aerated coal-gas combined with the conducting 
and quenching power of wire-gauze on flames which ii supjiorls, 
supplies an o&rious explanation of the re.sponsivc vil^ratiims of 
the fliume to any description of rh>tlmiical surrounding agitations 
and impulses. I was not, however, pjeparcd for an equally 
remarkable and peculiar property of heated wirc-giuizi! to tlie 
above, which, like the last experiment, was also sliowii to me 
by Mr. llaigh in some of his trials of the sounding tubes. When 
the flame had been sounding strongly and the gas w^as turned off 



to extinguish it, instead of ceasing immediately the musical note 
continued for a considerable time, sometimes even gaining a 
little in strength before it died away, the lube then appear¬ 
ing to have the power of intoning spontaneously without the 
presence of any visible exciting cause. That the source of 
these prolonged vibrations is the heat communicated to the wire- 
gauze, which enables it to expand the air by impulses in the 
tube as the ascending current gradually jiasses through its 
meshes was confirmed by a variety of expcriinents, all pointing 
to this origin of the sound as its real explanation. It happened 
on one occasion, when the flame passed through the gauze, 
lighting the Bun<en-lamp below, and leaving the gauze red-hot, 
that on putting out the lamp the after-note soutuled so long and 
loudly as quite to equal, if it did not even surpass what had just 
been emitted by the flame. To reproduce the same note it is in 
fact only necessary to red-heat a wire-gauze diaphr.tgm inserted 
a few inches above the lower end of a pretty wide glass tube 
over a Bunsen-flame, and to remove it from the lamp, when the 
gravest note of the tube will immediately be sounded with all 
the strength and purity that can be desired. Somewhat coarser 
wire gauze than that used for the singing-flame succeeds the best, 
as, besides being more easily red-heated by the Bunsen-flamey 
it furnishes a larger store of heat to the ascending air-curr^t, 
which, in passing through its meshes^ produces the singU^ 
sound. If the tube is raised quickly, the draught through it 
being thus checked it stops, and as soon as it is brought to rest 
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it begins to sing ^ain ; by lowering it quickly the note is much 
;« strengthened, as it is also by turning on an unlit gas-jet under 
it) and especially by swinging the tube round horizontally, the 
lower end foremost through the air, which increases the draught 
and the strength of the note most considerably. The note is 
silenced when the tube is held at rest inverted, or horizontally, 
but it begins again as soon as the tube is restored to its erect 
position. A closely twisted coil of thin platinum wire was 
compressed in the tube in the place of the wire gauze, and was 
made red-hot over the Bunsen-flame, which was then extin¬ 
guished, and the gas again turned on immediately, causing the 
platinum wire to continue to glow by catalytic action; As long 
ns its red-heat continued, the musical sound of the tube also con¬ 
tinued to be produced. A glass tube 2 ft. long by i|in. in 
diameter, stopped near one end with platinum wire-gauze, to 
the centre of which a small piece of spongy platinum is fastened, 
performs in this way over an unlighled gas-jet, when started 
by preparatorily healing the platiiuun gauze, for any length of 
time. Although unable to do so over ordinary coal-gas, yet it 
is very probable that over hydrogen (as a heat below redness is 
sufficient to maintain the sound) a tube thus fitted with pieces of 
platinum sponge laid upon wire-gauze would start and continue | 
to sound by itse{r. 

When a glass bulb is blown at the end of a glass tube it fre¬ 
quently happens that in cooling it emits a very clear and distinct 
hamming sound. The note has appeared to me considerably 
graver than what onld be expected from air vibrations in the 
small bulbs in which it occasionally occurs ; thus in blowing the 
small candle-bomb, shown of its proper size on the left hand 
in the figure, a very loud note, of apparently about middle C 
pitch, or even lower,,accompanied its cooling. In drying the 
glass bulb of a broken Wollaston’s cryophorus, shown with its 
bent tube on the right in the sketch, by warming it very gently 
over a gas-flame to expel some adhering moisture, I was startled 
on removing it from the flame to hear the same humming note, 
altlioiigh the bulb was scarcely hotter than could be touched 
with the hand, resembling in pitch (although its softness may 
have had a misleading effect upon the estimate) one of the lowest 
bass notes of an organ. Being familiar with the depth of lone 
obtainable with Helmholtz’s spherical resonators, I am led to 
suppose that the combination of a bulb with a tube may have a 
much lower fundamental note than either of those cavities would 
have alone. But the acting source of the note requires also to 
be considered, and if, as appears evident, low beats and resultant 
tones cannot be reinforced without strengthening their primaries, 
the deep pitch of bulb-emitted notes may possibly arise from the 
nature of the air impulses by which they are produced. These 
appear to be of the same kind as the air-oscillations in the liot- 
gauze harmonicon. As the energy of the sound-waves cannot 
be produced without a corresponding motive cause, in the latter 
it Is the ascending current of the rarefied, and in the former the 
m-draughl of the contracting air, both produced by the dissipa¬ 
tion or appropriation of a certain store of heat. The cold air 
entering the hot bulb or ascending through the heated wire 
meshes, expands in doing so, recoils upon itself, and throws the 
air column of which it forms a part into vibrations, which con¬ 
tinue as long as the flow of air and heat together continue to 
support the motion. The rapid succession of explosions of the 
gas-flame harmonicon are, in fact, reproduced; the expansive 
force of the small puffs or explosions that produce the sound 
being merely derived from a limited stock of sensible heat, in¬ 
stead of from a constant supply of heat of combustion. Con¬ 
sidering the volume and duration of the sound long after the 
wire-gauze has ceased to be visibly red-hot, the energy of the 
effect produced by the heated gauze seems to be out of all pro- 
poition to its magnitude; but the effects of the mechanical 
transformation of heat are, as is well known, always sufficiently 
startling, and sometimes even prodigious when the conditions 
under which it takes place arc at all favourable to the process of 
the transformation. 

I was not aware, when writing this description, that musical 
sounds produced by heating glass bulbs had been examined so 
long ago as the beginning of this century, as described in Prof. 
Tyndall’s work on Sound, by the late G, I)e la Rive, who ob¬ 
tained them by boiling water in thermometer bulbs. The vapour 
in its passage along the tube is condensed, and by the collapse 
that accompanies its contraction throws the air column in the 
tube into vibration; this action is thus exactly the opposite of 
fresh-blown strcmgly heated glass Imlbs are 
allowed to cool, the expansion, instead of the contraction; then 


giving the necessary impulse. I am abo disposed, since reading 
Prof. Tyndall’s description and explanation, to ascribe the low 
note of the warmed cryophorous bulbs to the escape of aqueous 
vapour from it in the manner of De la Rive’s experiment, rather 
than to the influx of cold air into the bulb to which I attributed 
it at first. 

It is well known that at 'a nodal point of a vibrating air- 
column there is no oscillation, but alternate expansion and con¬ 
traction of the air, while in the middle point of a vibrating seg¬ 
ment the opposite is the case. Neither of these places is ac¬ 
cordingly a suitable one for the combined air-pressures and os¬ 
cillations to take place, which in a sounding flame or at a heated 
diaphragm can never occur separately or independently of 
cacn other, the .strength of each little puff or explosion depend¬ 
ing at once upon the direction and amount of the contributing 
oscillation; the position of the heating cause mu.st accordingly 
be between the ventral and the nodal points. It is the same 
with the air-currents that excite the vibrations of a flute, railway 
whistle, common bird-call, or organ-pipe; the oscillations and 
throws of pressure of the air at the embouchures are not only 
simultaneous, but they must also be so related to each other that 
an inward oscillation accompanies increase of pressure, since a 
part of the blast is then thrown into the air-column and com¬ 
presses it. From an easy law connecting together the changes 
of pressure with the motion of the air at any point of a sta¬ 
tionary air-wave, it appears that in these instruments, exactly 
as in the hot-bulb, or in the hot-gauze and gas-flame harmonicon, 
the ventral point (as far as a true one exists) is not at the 
embouchures of the wina-instrument.s, nor at the heating and 
cooling points of the several kinds of heat-sirens orharnumicons, 
but outside of them in such a position as to place the exciting 
air-puffs between the nodal and the ventral point. Prof. Tyndall 
has truly pointed out in his sound lectures that whenever 
stationary undulations are kept up against friction, as when a 
stretched string is kept in uniform vibration by tiie hand, the nodal 
points are not absolutely stationary points, but present a little 
oscillation. It is equally true that the string does not remain 
accurately parallel to itself where it ought to show true ventral 
points, and accordingly resists a hand applied there to keep up its 
oscillations with a certain force; but this resistance is weak, 
and it acts through a wide excursion, while near the nodal 
points the necessary efforts of the hand are greater and exerted 
through very small displacements. In intermediate positions the 
nearer the string is held to a nodal point, and the smaller its 
excursions, the stronger must be the jerks given to it by the hand 
to keep up its oscillations. In air-instruments (including the 
harmonicon and flute) the jerks of the hand correspond to the 
explosive force of the small admitted puffs of air, depending in 
heat-harmonicons on the intensity of the heat or combustion, 
and also on the quantity of the matter burned or heated in the 
successive puffs ; and in wind-instruments no doubt principally 
on the pressure and perhaps to some extent also on the quantity 
of the admitted blasts. According to the position of the em¬ 
bouchure (including a flame-jet or a heated gauze under the ex¬ 
pression] in the vibrating s^ment of a wave of resonance, its 
beneficial action in maintaining the air-wave will be evoked or 
suspended in obedience to the particular conditions that exist in 
the air-wave at that point; the only absolute requirement for its 
activity being that entanglement of a fresh supply of blast must 
coincide with a moment of rising pressure at that point of the 
air-wave. This is easily accomplished in wind-instruments, the 
large excursions of the air at the embouchures ensuring a plenti¬ 
ful introduction of the entering wind-puffs at the proper time ; 
the action in this case is ^uite free from complication, as without 
considering the small gains of pressure periodically given by the 
blast as it flows inwards, and a small suction that it exercises (to 
which I believe that Mr. Hermann Smith is the first to draw 
attention in his excellent communication on this subject in 
Nature, vol. x. p. 161), as it retreats, nothing prevents the to- 
and-fro displacements at the mouth of an oigan-pipe from so 
deflecting the current of the air-blast inwards and outwards as 
constantly to apply its useful energy to the best effect. Inward 
motion of air towards a node is accompanied by rising and 
outward motion by falling pressure, and as the losses of both ot 
these^ kinds of energy are properly renewed by the blast in 
entering or retreating, the resonance of the wind-instrumetU is 
kept up. The friction and loss of energy in high harmonics is 
probably much greater than in graver notes, and, Iheair-excur* 
sions bmngalso smaller, it is perhaps on this account that a 
stronger blast or a nicer direction of it by the mouth-piece 
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is found necessary to produce and to maintain them. In heat- 
harmonlcons the action is less simple, the alternations of 
pressure as well as the oscillations of the air determining the ad¬ 
mission of the entering puffs. To judge from the position in 
which a singing-dame sounds best in a chemical harmonicon, a 
certain lead ” like that used in admitting steam to the cylinder 
of a steam-engine is necessary for the dames to exert their ex¬ 
pansive force, the* gas perhaps not instantly igniting on its 
emergence from the jet; and this “lead ‘the mere oscillations 
of the surrounding air are unable to supply; but in the 
position which the jet occupies in the tube, the air-pressures, 
which return at periods answering to a half stroke of the dame 
before the oscillations, precipitate its development and enable it 
to exert its pressures at the proper times. The proportion of 
lead given to the dame increases as it approaches the middle of 
the tube, where only the variations of pressure act upon it, while 
at the lower end of the tube it is commanded entirely, like the 
air-blast of an organ-pipe, by the oscillations of the air. It is 
perhaps thus that a wire-gauze dame burning at the foot of a 
lamp-glass sounds so vociferously, because stationary alternations 
of pressure in the lower part of the tube cannot affect the 
transmission of gas through the gauze, while the extensive 
oscillations there produced have perfectly free action in extin¬ 
guishing and replenishing the dame. By using a piece 
of thin glass connecting-tube about 4 ft. long, held ver¬ 
tically over an unlighted Bunsen jet, on lighting the gas 
escaping at the top, and carefully raising the tube so as to allow 
the dame to descend very slowly, it may be made to pause in its 
descent at the successive ventral points corresponding to the har¬ 
monic divisions of the tube, sounding the note of the section of 
the tube above it as it comes to each point of rest. On lowering 
the lube it ascends, stopping and singing at some higher point of 
rest, depending apparently upon the less instantaneous indamma- 
bility of the gas. 'With some difficulty, and by shielding the 
lower end of the tube as much as possible from draughts, the 
dame was sometimes made to drop quickly within a few inches 
of the bottom of the tube, stopping always at the same place and 
sounding there for a moment the lowest note of the tube, when 
by the strength of its vibrations it was either rapidly extinguished, 
or else lighted the Bunsen lamp below. The notes sounded by 
these means were, however, not nearly so loud and effective as 
those obtained when the gas-dame was held at its stationary 
points by making it come to rest upon wire-gauze. 

1 am indebted for almost all of the foregoing experiments to 
Mr. Haigh, who was very skilful in suggesting and devising 
modifications of them, leading to the immediate conclusions re¬ 
garding the mode of their production to which they appear most 
distinctly to conduct Other occupations have hitherto prevented 
me from attempting to extend and to examine them as thoroughly 
as they seem to deserve ; but the field of research presented by 
the study of harmonic dames does not yet appear to be nearly 
exhausted, and the repetition of the above experiments by 
others will perhaps throw more light upon the doubtful questions 
with which they are still to some extent surrounded, enabling, 
it may be, the many significant and easily-recognised features 
of singing dames to be produced with even more than their 
present case and certainty.. A, S. Hekschel 


SCIENTIFIC SERIALS 

The Geological Magazine^ July.— In this number Mr. J. Croll 
commences an article On the ph3r8ical cause of the submergence 
and emergence of land during the glacial epoch, which is to be 
continued. As far as it goes it is ccmcerned with the conceptions 
we have of the thickness of continental ice. An attempt is made 
to e.stimate the thickness of the great antarctic ice-cap, about 
which “ observation and experience to a great extent may be 
said to be a perfect blank.” ^e condition of the interior of the 
antarctic continent is inferred from the little^ that we know of 
Greenland. The diameter of the ice-cap being taken at 2,800, 
the thickness at the centre is given at the lowest at 6 miles, 
reckoning a ouarter of a degree only as the slope of the upper 
surface. Mr. Ilopkins has recorded that he found one degree the 
least slope on which ice will move. An ice-cap of cmly 6 miles 
in thickness is to many an unfamiliar idea, and “few things,” 
Mr. Croll writes, “have tended more to mislead geologists in 
the interpretation of glacial phenomena than inadeouate concep¬ 
tions regarding the magnitude ot continental ice.”—The other 
original articles are On uie dawn and development of life on the 


earth, by H. Woodward, F.R.S.—Notes on carbuniferuus mono- 
myaria, by R. Etheridg^ jun.—The geology of the Nottingham 
district, by Rev. A. Irving.—^There are two letters on the glacia- 
tion of the south-west of England, by Dr. Mackintosh and 11 . B. 
Woodward.—Mr. Mallet writes that he does not see how he can 
be charged with “misapprehending ” Mr. Scrope in the discus¬ 
sion on the nature of volcanic heat, and asks that os he has 
reduced his own views to clear definition (Phil. Trans., vol. i. 
1873) Scrope will do the same. 

Bulletin de VAcademie Royale des Sciences^ vSr*r., de Belgique^ 
No. 5.—M. 'Van Beneden contributes the first part (65 pp. in 
length) of a paper entitled “ On the original distinction between 
the testicle and the ovary; the sexual character of the two pri- 
morial layers of the embryo ; the morphological hermaphrodism 
of an entire individual*; an essay on the theory of fecundation.” 
The “ essay ** opens with an introduction in which reference is 
made to Huxley’s first pointing out that the organism of Zoo¬ 
phytes, Medusidae, Polyps, Siphonophora and llydroidex con¬ 
sists essentially of two layers, endoderm and ectoderm, and also 
to other writers who have studied the relationships of cndodeim 
and ectoderm in various aspects. The second part contains the 
history and bibliography of the subject, and the third (50 pp. 
long) describes the author’s researches on Hydractinia echhnita^ 
made during a lengthened visit to Ostend. He first describes 
the characters which the male and female reproductive zooids 
have in common, and carefully details his methods of prepara¬ 
tion. The microscopic description ol the female and then of the 
male zooids or gonosomes is given in much detail, illustrated by 
plates. He arrives at the following conclusions :—^The ovaries 
are developed entirely from the epithelial layer of the endoderm. 
Up to the time of maturity they remain .cnrircly surrounded by 
the elements of the endoderm. The testicle and spermatozoa 
are developed from the ectoderm. The female sporosacs contain 
rudimentary testicular organs, and male sporosacs a rudimentary 
ovary. From a sexual point of view the ectoderm and endoderm 
have an opposite signification. If it is true that special organs 
have resulted from specialisation of function following division 
of labour, then we must believe that originally the whole ecto¬ 
derm performed the male sexual function and the endoderm the 
female. The ectoderm is the animal and male layer, the endo¬ 
derm the vegetation and female. Fecundation consists in the 
union of an egg, the product of the endoderm, with the product 
ot the ectoderm, whi^ brings chemical compounds of “ opposite 
polarity ” into union. The new individual is formed at the in¬ 
stant the elements of “ opposite polarity” unite just as a mole¬ 
cule of water is formed by the union of atoms of hydrogen and 
an atom of oxygen.—M. Henry contributes papers on chloral 
and chlor-ethylic ethers, &c.—M. F. Plateau has sent in a com¬ 
munication on the digestion of insects, which is to be published 
in the memoirs. 

Bulletin de la Sociili dAnthropoloc^ de Parisy t. vii.—In the 
seventh volume of this journal M. Hamy gives us the results ol his 
examination of M. Janneau’s officially conducted investigations 
into the anthropology of Cambodia. He begins by endeavour¬ 
ing to define the meaning attached to the three words, ” Moi,” 
“Kha,” and “Penang, which have hitherto been used in 
Annamite, Laolian, and Kmer almost indiscriminately to indi¬ 
cate the wild tribes of the hills. By the first of these we must 
understand the negro tribes occupying the oriental chain of the 
Cambodian range; in the second a people not unlike the yellow 
races of Laos; and in the third the tribes in whom the Hat-faced 
non-Caucasian type is strongly marked. The Cambodians 
themselves distinguish between races, known as Kuoi, who, 
tliey say, are the primitive people of the land but not savages, 
ana the Rode, the former being employed in the extraction of 
the ores of Kompong Svai, and the latter in the breeding and 
care of horses, while both arc exempt from the yoke of slavery 
which presses heavily upon nearly all the other tribes. In the Cam¬ 
bodian language M. Janneau thinks he can trace evidence of 
identity wi5i many of the primitive forms of the roots of the 
mother-tongue of the Indo-PTuropean languages. The Aryan name 
“Rama” appears among the ancient regal titles of Cambodia, 
and while the Sanscrit “ Ramayana ” includes the Cambodians 
amongst the offspring of the immaculate cow, Cabals^ the 
people themselves have from the most remote antiquity 
made the cow the object of spedal adoration.—The ques¬ 
tion of the depopulation of certain districts, more especudly in 
the Polynesian and other Australaaian insular gcoupsu has lately 
attracted especial attention amcm the membezi of ttie AatiiYo- 
pological Society of Paris. The Gambier Ulaiids, which in 
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1838 had 2,000 inhabitants, had in 1872 only 650. M. Leborgne 
shows, however, that although alcoholistn does not exist in these 
i^nds, where fevers and smallpox are unknown, rheumatic, 
neuralgic and nephritic affections are not uncommon, whilst 
phthisis and scrofulous degeneration are attended by a frightful 
mortality, which seems to point to the injurious results of coii- 
san^incous unions. M, Broca is disposed to attribute the 
gradual diminution of the Polynesian and other analogous 
peoples to the moral action of certain depressing influences to 
which savages are exposed when they And themselves brought 
suddenly in contact with civilised men. The very contact of 
civilisation seems to exert in and for itself a destructive action on 
their physical nature. M. de Quatrefages considers, in a separate 
paper, the same question in reference to the general diflusion 
amongst the Polynesian races of tuberculosis, which was not 
observed by the early discoverers, but has now attained such 
dimensions that its presence could scarcely escape the notice of 
the least observant travellers. In the universality of its destruc¬ 
tive action on all the Australasian islands, M. de Quatrefages 
sees another and most incontrovertible evidence of the unity of 
the entire race. 

Zeitschrift tier Oestej'reichischm Gisellschaft Jiir Meteorologies 
June 15.—In this number is commenced a review by Herr h ritsch 
ofM, Pocy*s ‘‘New Classification of Clouds,” published in the 
Annates IIyd7‘ographi(ines. After insisting on the importance to 
sailors, farmers, gardeners, and others, of a knowledge of clouds 
with a view to prediction, M. Pocy has remarked how few ob¬ 
servers have recorded the kind of cloud, the shape, rate of move¬ 
ment, course, and change of direction or shift, which differs with 
the height at which it floats. The ideas of men who have busied 
themselves with clouds, from Aristotle to Maury, are commented 
upon and criticised. I.amarck was the first to divide clouds 
into classes, and Howard’s system, which follow ed independently 
a year later, dilTcred but slightly in the main from that of the 
French naturalist. The stratus of Howard he regards as nothing 
but a fog, and the cumulo-stratiis os a cumulus. His own fracto- 
cumulus resembles Lamarck’s “ attroupcs,” and his pallio-cirrus 
and pallio-cumulus, determined by observation in the Antilles, 
replace the nimbus of Howard. The sub-divisions of Admital 
Fitzroy, liastd merely upon quantity, lead to error. As to the 
stratus, the first mistake arose from its being described as a mist 
by Howard himself, and the next from his lollowcrs raising the 
thin streak of fog to the dignity of a cloud. For Kamiz says of 
the cirro-stratus, that when seen at the zenith it appears to be 
made up of a number of cloudlets, but near the horizon like a 
long and very narrow streak. Tliis cloud might therefore be 
confined with the stratus as represented, especially as both are 
common at sunrise and sunset. This error, namely, making the 
stratus anything but a fog, has been followed in all publications 
since 1S15, including one of Kdmtz in 1S40, and the plates of 
Schiibler, ol the Smithsonian Institution, of Maury, and of the 
French Ministry of Marine (see Nature, vol, ix. p. 163). 

Reale htituto lAmhardo, Rendiconti; t. vii. fasc. vi., March.— 
The following papers arc contained in this number :—In hy¬ 
draulics there is a paper by M.E. Loinbardini, On floods and on 
the inundation of the Po in 1872.—In experimental physics, 
Pn)f. Rinaldo Ferrin contributes a paper On the reversal of the 
current in Holtz’s electric machine.—Prof. Alfonso Corradi con- 
trilmtes a paper to the history of medicine on certain un¬ 
published writings of Morgagni.—Tome vii. fasc. vi., April, 
contains the following papersIn the section of mathematical 
and natural science there an anthropological paper by Prof. 
Cesare Lombroso, On tattooing amongst criminals in Italy.—-In 
chemistry there is a note by Prof. Egicio pollacci. On tfce action 
of sulphur on earthy carbonates, particularly on calcium carbo¬ 
nate as relating to geology and agriculture.—In mechanics. Prof. 
Giuseppe Bardelli contributes a mathematical note entitled 
“ Researches on the moment of inertia.” 

Ininfzigste %h 7 'eshei icht der Sckksischin GeseUsekaft fur Voter- 
landhc/te Cuitur (1872).—This Society has its head-quarters 
at Breslau, and, accoiding to the present report, numbers 443 
acting, 32 honorary, and 198 corresponding members. It is at 
present under the presidency ol Hr, ubppert. The ac¬ 
count of proceedings, now before us, attests considerable vigour 
and industry during the year. In the dcprrlment of natural 
science, perhaps the most impe^rtant paper is that of Prot 
Cohn, giving the results of his obseivauons on Bacteria, and 
theu relation to putrefaction and contagion.—Dr, Roenur 
reports on some bone-remains of rhinoceros found in the Tra- 


chenbeig; and Dr. Goppert traces the history of the elk in 
Silesia.—^The family of the Cirratulides Is described by Prof. 
Grubc ; and we also find accounts of a collection of Javan 
birds, and Transcaucasian insects in the Society's museum, and 01 
plant-eating Cetacea.—Dr. Foleck discusses the experimental 
bases of tac so-called modem chemistry.—Prof, Cohn’s report 
in the botanical section is of considerable length. We may note 
in it Dr. Stenzel’s paper. On the Riesengebirge as a limit of 
vegetation. He finds that about thirteen species of phanerogam 
and cryptogram vascular plants belong only to the Silesian side, 
and about as many only to the Bohemian side of the range. The 
entire number of plant species in that highland region is esti¬ 
mated at about 200, so that about an eighth finds its limit at 
the watershed of the range.—There is also an instructive paper 
by Prof. Goppert, On the relation of the plant-world to 
weather.—Dr. Schrbler communicates a list of the fungi he has 
met with at Kastatt during a four years’ residence; and Dr. 
Goppert reports on the fungus collection in the museum of the 
Botanical Garden in Breslau.—Descriptions of flora of the 
Griinberg and other localities in Silesia are furnished by various 
observers.—The Society has a section specially devoted to horti¬ 
culture, smd the report on this, presented by M. Muller, contains 
a good deal that will be found of value by ^the practical 
gardener. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, June 24.—John Evans, P\R.S., pre¬ 
sident, in the chair.—The following communications were read : 
— New Carboniferous Polyzoa, by Prof. John Young, and Mr. John 
Young, Hunterian Museum, Glasgow University (see Nature, 
vol. ix., p. 456).--On PaUocoryne and other polyzoal appen¬ 
dages, by Prof. John Young and Mr. John Young, Hunterian 
Museum, Glasgow University.—The steppes of Siberia, by 
Thomas Belt. The author described the portion of the Siberian 
steppes traversed by him as consisting of sand and loam. The 
best section seen by him was at Pavlodar, where he found i ft. 
of surface-soil, 20 ft. of stratified reddish-brown sand, with lines 
of small gravel, tSft. of light-coloured sandy silt, 15 ft. of coarse 
sand, with lines of small pebbles and one line of large ones, and 
6 ft. of clayey unlaminatcd silt, with fragments of the bed-rock 
in its lower half, the bed-rock being magne.sian limestone much 
crushed at the top. The generally accepted marine origin,,of 
the great plain was said to be negatived by the absence of fea 
shells in its deposits, whilst occurs in them. 

The author regards them as deposits from a great expanse 
of fresh water kept back by a barrier of polar ice descending 
far towards the south. In its greatest extension this ice- 
barrier would prmluce the crushing of the bed-rock; and as 
it retreated, the water coming down from the*higher ground in 
the south would cover a continually increasing surface.—On the 
microscopic stnicture and composition of British Carboni¬ 
ferous dolerites, by S. Allport.—Additional remarks on 
boulders, with a particular reference to a group of very large and 
far-travelled erratics in Llanarmon parish, Denbighshire, by D. 
Mackintosh.—Note on the Bingera diamond-fields, by Archibald 
Liversidge.—Remarks on the working of the molar teeth of the 
Diprotodoiis by Gerard Kteffr, F.L.S. ; communicated by the 
president. In this paper the author criticised a figure of the 
lower molars of DiprotodoUs published by Prof. Owen, on the 
ground that the teeth are represented in it in an unabraded state, 
and slated that when the last tooth breaks through the gum the 
first of the series is always worn flat. He also remarked on the 
peculiar modification of the premolar in the genus Diprotodon.— 
Dc scriplions of species of Cheetetes from the lower Silurian rocks 
of North America, by Prof. H. Alleyne Nicholson, F.R.S.E. 
In this paper the author accepted the union of Chmtetes and 
Utenopora m^^t by Milne Edwards and Haime, and stal^ that 
MontkuHpora D'Ob. and Nelmlipora McCoy, also seemed to 
him to belong to the same generic group, for which he proposed 
to employ the name Cheetetes.^-Oxi the composition and tlruc- 
beny palate of CtenoduSs byL. C. Miall; communicated 
by Prof. P, Mai tin Duncan, F. R. S.—Notes on a lailway section of 
the I.ower Lias and lUisetics between Stratford-on-Avon and 
Fenny Compton, and on the occurrence of the Rhoelics near 
luneton and the Insect-beds near Knowle in Warwickshire, and 
on the recent discovery of the Rhaetics near Leicester, by the 
Rev. P, B, Brodie.—resemblances of ichthyosaurian bones 
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to the bones of other animaJs, by Harry Govier Seeley, F.L.S. 
In this paper tbe author endeavoured to give precision to the term 
ichthyosaurian by analysing the characters of the Ichthyosaurian 
skeleton into the resemblances which it presents to skeletons of 
other vertebrates. Ichthyosaurian characters are subdivided into 
Mammalian, Avian, Crocodilian, Chelonian, Lacertilian, Came- 
Ionian, Rhjmchocephalian, Ophidian, Urodelan, Piscine, Plcsio- 
saurian, Dinosaurian, Dicynodont, and Labyrinthodont. By 
thus classifying the characteis it is anticipated that the affinities 
of the Ichthyosaurian type i: ay be rendered evident.—The resem¬ 
blances of Pleiosaurian bones with the Iwnes of other animals, 
by Ilarry Govier Seeley, F.L.S. This paper is an attempt to 
make a similar analysis of the Plesiosaurian skeleton.—On the 
tibia of Mf^iihrnis, a large strulhious bird from the I^ondon 
clay, by Harry Govier Seeley, F.L.S. The author con¬ 
sidered that the skull named by Pi of. Owen Dasornis 
might, if it belonged to a bird, be referred to Megalornis ; 
but he detailed considerations which led him to suggest that 
Dasornis may possibly be a fish.—On cervical and dorsal 
vertebrae of CTOcoiiilus caniabrtgiensis Seeley, from the Cam¬ 
bridge Upper Greensand, by Harry Govier Seeley, F.L.S.—On 
the base of a large l.acerlian skull from the Potton sands, by Harry 
Govier Seeley, F.I^.S. This specimen was interpreted by the author 
as the anchylosed basioccipital and basisphenoid of a Dinosaur. 
The author did not regard the specimen as giving support to 
Prof. Huxley’s hypothesis of the Avian affinities of Dinosaurs.— 
A section through the Devonian strata of West Somerset, by 
Harry Govier Seeley, F.L.S.—On the pectoral arch and fore 
limb of OfhihtxlmoiouruSi by Harry Govier Seeley, F.L.S. 
After some rtmarks on the structure of the pectoral arch in Ich* 
the author described parts of a skeleton discovered 
by Mr. Leeds in the Oxford clay, on which he founded the genus 
Ophihalmosam us ,—The glacial phenomena of the Eden Valley 
and the v^cstern part of the Yorkshire Dale district, by J. G. 
Goodchild; comniunicated by II. W. Bristow, F.K.S. This 
paper is a continual ion, in a northward direction, of the investi¬ 
gation of glacial phenomena which lormcd the matter of 
a pa])er lately read before the Society by Mr. Tiddcmaii, 
and j)ublislicd in the Society’s journal.—Geological observa¬ 
tions made on a visit to the Chaderkul, Thian Shan range, 
l)y the Jatc Dr. 1 ^’. Stoliezka. In this paper the author gives 
an account of the geology of the district traversed by him in his 
journey from near Kashgar to Lake Chaderkul on the Russian 
frontier, a distance of about 112 miles, his route lying among the 
southern blanches of the Thian Shan Range. Three principal 
ridges were crossed. The first, or ** Artush ridge,” consisted of 
newer Tertiary deposits of bedded clay and sand, mostly of a 
yellowish wdiitc colour. These “ Artush beds ” were traced by 
the author for a distance of 22 miles. The southern slopes of this 
range were covered with gravel from 10 to 15 fr. thick, which 
passes inU» a conglomerate with a thickness of about 2co ft. The 
second, or “ Kokan range,” is formed on the southern side of 
old sedimentary rocks, whilst the northern is occupied by newer 
Tertiary deposits and basaltic rocks, the former consisting of 
shales and limestones, in which the author found some fossils, 
inducing him to refer them to the Trias. These are succeeded 
by some dark-coloured shales, slates, and sandstones, dipping at 
a high angle to the north. On the denuded edges of these the 
new Tertiarics rest, consisting of sandstones interstratified with 
basaltic rocks. These latter increase in thickness till just beyond 
Kulja an old somma ” Is scached, with perpendicular walls 
rising to a height of 1,500 ft. above the river. I'he cone of the 
volcano has disappeared by subsidence. The third ridge, “ Te- 
rek-tagh,” consists of old sedimentary rocks, chiefly limestones. 
—Note upon a recent discovery of tin-ore in Tasmania, by 
Charles Goidd.—Note on the occurrence of a I.abyrinthodont 
in the Yoredale rocks of Wcnsleydale, by L. C. Miall ; 
communicated by Prof. Huxley, F.R.S. Tne author briefly 
describes a specimen, discovered by Mr, W. Horne, of Leyburn, 
in the Lower Carboniferous Rocks there, comprising casts of five 
bones. He considers that'these bones belong to an am'mal 
of higher rank than any known fish, and thinks that the Lower 
Coal-measures of Glasgow, yrithZoxommUy nQaybeof earlier date 
than the Yoredale Rocks.—Geological Notes on the route tra¬ 
versed by the Y arkund Embassy from ShahiduUa to Yarkund and 
Kashgar, by Dr. F. Slolickza. The author described the rocks 
observed by him along the course of the Karakash river and 
through the Sanju pass as chiefly metamorphic, and very highly 
inclined, until near Ydm sedimentary rocks rest unconibrmably 
pn the schists. These are probably Palasosoic. Later rocks 


occur near the camp Kiwdz, some resembling the rocks of 
the Nahiin group, and underlain by deposits containing Car¬ 
boniferous fossils. At Sanju coarse grey calcareous sand¬ 
stones and chloritic marls of Cretaceous age occur. True Loss 
occurs in some of the valleys.—The hematic deposits of White¬ 
haven and Furness, by J. D. Kendall.—Notes on the Pliysical 
Characters and Mineralogy of Newfoundland, by John Milne. 
Notes on the Sinaitic Peninsula and north-western Arabia, by 
John Milne.—Giants’ Kettles at Christiania, by MM. W. C. 
Brdgger and II. 11 . Reusch ; communicated by Prof. Kjenilf. 
The authors fiist refer to the popular notices about giants* 
kettles, and describe in detail a number of these pits, which 
were examined and emptied near Christiania. They then 
mention the theory concernin? their origin. From their own 
facts and reading they conclude that many of these lemaikable 
pits were made at the bottom of “ Moulins ” during a glacial 
period, when the locality was covered with ice on the ^icale of 
existing ice in Greenland. Tlie contents of these pits are traced 
to their parent rocks, which are higher up towards the great 
valley of Gulbransd^, in which glacial phenomena abound. 
They are inclined to conclude that moraine matter was washed 
off the glacier-ice from time to lime, and left in the pits at Iasi. 

Geologists’ Association, July 3.—Henry Woodward, F. R.S. 
president, in the chair.—On the deposits now forming in British 
seas, by G. A. Lebour, F.G. S, The author limited his present task 
to a brief description of the principal constituents of British sea- 
bottoms, with particular reference to their distribution and its 
causes. The materials arc of mechanical, chemical, or organic 
origin.— Kock-bottoms. In some places no deposit occurs, the bare 
rock being left. The largest of these bare spots, in British seas, 
occurs in the w^estern half of the Channel Valley. Their distri¬ 
bution is directly connected with that of currents, and this is 
strikingly proved by their being limited to no rela ive depth; 
for, in the Channel, their range extends entirely across the va/ley. 
Another bare area exists at the point where the \tlantic cable 
enters the yet deeper region of the Atlantic ooze in 500 fathoms 
w.ater. The specimens brought up by the sounding instruments 
from such places consist of weathered and rotten stone, pointing 
to chemical rather than mechanical disintegration, even where 
powerful currents are present. --Marinedepo^its, These consist 
chiefly of sand, with occasional islands of clay, mud, giavcl, and 
shell detritus. The broader the sea the greater the proportion of 
sand; thus the North Sea bottom is especially a sandy one, though 
towards the centre the sand becomes muddy over a considerable 
region. Sandy bottoms also largely ])revail in the north-western 
.seas .'md on the west coast of Ireland; but south of Ireland a 
large expanse of pure mud and muddy sand extends 111 a south¬ 
easterly direction,— Organic deposits. In the Channel the shell 
deposits attain their greatest development as regards British 
seas. There they form two long, occasionally broken lines, fol¬ 
lowing at a short distance the English and French shores, and 
forming at the outer mouth of the Channel a vast shell bonk. 
These deposits actually cross the broad sea-valley partly over 
and considerably to the west of the spread of bare rock pre¬ 
viously mentioned. Beyond the ocean valley which lies be¬ 
tween the Hebrides and the Rock-hall reef, there occurs a 
fish bank more than three miles in length, affording us an 
inkling of the manner in which some of our long-fossilised 
fish-beds may originally have been accumulated.— 
marine deposits. The Thames, Seine, and Tay form mud 
banks in a sandy sea. The submarine delta of Iho former 
1 has the shape of a triangle, of which the apex points sea¬ 
wards ; that of the Seine is also triangular in outline, but the 
apex points landwards. Such submarine deltas can only 
be recognised when the materials of which they consist are 
distinct from those forming the prevailing sea-bottom. Al¬ 
though much of the above materials are at present incoherent, 
especially the sands, it is not probable that the larger features of 
the sea-bottoms are liable to important changes, whilst the sur- 
I rounding geographical conditions remain unaltered. The same 
agencies, which sweep certain spots, have heaped-up material 
elsewhere, and the relative form of both covered and uncovered 
portions of the sea-floor is preserved by them. The points of 
the greatest violence of current action are shown by the bare 
rock patches, whilst the intermediate stages of agitation are re- 
I presented by coarse shingle, sandy gravel, 5^, ancTfinally patches 
of mud or clay supervene, which, to a certain extent, indicate 
centres of calm. 

Entomological Society, July 6.— Sir Sidney Smith 
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Saunders, president, in the chair.—Prof. Westwood exhibited 
specimens of HalUca aurata^ which he had found to be veiy in- 
^ 3uriou5 to young rose-leaves. Also, a portion of a walnut at¬ 
tacked by a Lepidopterous larva, probably a Torlrix; but he 
was unable to name the species, as it produced orJy an ichneu¬ 
mon. It Was the first instance he had known of a walnut being 
attacked by an insect in this countiy. Mr. F. Moore stated that 
he had on one occasion reared Carpocapra splmdana (a species that 
usually feeds on acorns) from a walnut.—Prof. Westwood made 
some remarks on the Yucca moth (Protiuba yuccasdla Riley), of 
which some fifty specimens had been sent to him, in the pupa 
stale, by Mr. Riley ; but he had succeeded in rearing only three. 
He exhibited a drawing of a portion of the insect, showing the 
extraordinary form of the pulpi, which was especially adapted for 
collecting the pollen, with which it impregnated the female flowers. 
He directed attention to a full description of the insect and its 
habits by Mr. Riley, in the sixth Annual Report of the Insects 
of Missouri.—Piof. Westwwd also exhibited some bees which 
had been sent to him from Dublin, having been found attacking 
the hives of the honey-bees. They were smaller than the honey¬ 
bee, and black, and he considered them to be only a degene¬ 
rated variety of ApL mdlifica. He suggested the probability of 
their being identical with the black bees” mentioned by Huber. 
—Ml. Champion exhibited Amara alputa and other beetles 
from Aviemore, Tnvcrncsshire.—^I'he Secretary exhibited some 
specimens of a Dipterous insect which had been found in the 
iar\a state in an old Turkey carpet. The larva was very long, 
blender, and serpentiform; it was white and shining, and had 
.<>'omcthing the appearance of a wire worm, but much longer, and 
w ithout tcet. The name of the insect was not ascertained.— 
Mr. Rond exhibited specimens of Argas pipistrcHce parasitic on 
a bat, and also some Acari irom a small species of fly; both were 
from the Isle of Wight.—Mr. Boyd exhibited specimens of 
'J It eel a rubi from St. Leonard's Forest, differing in certain points 
Irom the ordinary type.-—Mr. Wormald exhibited a collection 
of butterflies sent from Japan by Mr. II. S. Pryer.—Mr. W. 
Cole exhibited some galls of a species of Cecidomyia^ found in 
West Wickham Wood.—Mr. F. Smith exhibited some earthen 
cocoons found on wet mud at \Veymouth by Mr. Joshua Brown. 
They proved to belong to a Dipterous insect (Macluerium man- 
iimum)^ one of the Dolichopjdie, S. Stevens exhibited 
specimens of Asopia nemoralis from Abbot’s Wood, Lewes, 
and other Lepidopterous insects.—Mr. Butler exhibited a copy 
of a very rare (if not unique) book, which had recently come 
into the possession of Mr. E. W. Janson, entitled Lee's 

Coloured Specimens to illustrate the Natural History of But¬ 
terflies” (London, 1806). He could not find that it had Ireen 
quoted in any synonymic catalogue, and it contained coloured 
drawings and diagnoses of nineteen species of butterflies.—The 
Rev-. 11. S. Gorham read descriptions of species of Endomycid 
Coleoptera not comprised in his catalogue, ‘^Endomycici reci- 
lati.'' Also, Some remarks on the genus Hdoia (NUidulida)^ of 
wliich he described a new species from Japan.—Dr. Sharp com¬ 
municated a supplementary paper On some additional Goleop- 
tera from Japan.—Prof. Westwood communicated Descriptions 
of new species of Cctoniidce, principally from the collection of 
Mr. Higgins.—The President announced that the library of the 
Society would remain for another year at 12, Bedfoi*d Row, and 
it was hoped that by that time some more permanent and suit¬ 
able place w^ould be obtained for it.—Part HI. of the Transac¬ 
tions of the Society for 1874 were on the table. 

Paris 

Academy of Sciences, July 13.-—M. Bertrand in the 
tliair.—^I'he perpetual secrctaiy announced the death of M. 
Angstrom, and the president made some remarks expressive of 
the regret of the Ac^emy at the loss they had sustained. The 
following papers were read s— Observations relating to M. Tac- 
chini's last note and to tlie recent memoir of M. Langley, by M. 
Faye. The author gave an extract from Langli^’s memoir, 
showing tliat this observer accepted, with certain restrictions, the 
cyclone theory of sun-spots.—On chemical actions other than me¬ 
tallic reductions produced in capillary spaces, by M. Becquerel. 
This is a continuation of the author's researches in electro¬ 
chemistry.—Observations on the subject of the establishment of 
an inland sea in Algeria, by M. de Lesseps.—^Memoir on the 
chronological classification of geological formations, by A. E. 
B. de Chancourtois.—On some applications of Abel's tiieorem to 
^rves of the second degree relative to the elliptic functions, by 
M. It, Leantc^—On the observation of a fdienomenon analogous 


to that of the ^^goutte noire^ by M. Devic.—Observations on 
the obstacles to be opposed to the attack of vines by Phylloxera, 
a letter from M. Bourgeois to M. Dumas. The writer made four 
propositions relating to (1) the direct destruction of the insects; 
(2) the preservation of isolated stocks ; (3) the preservation of a 
field of vines not attacked; and (4) treatment of a field panially 
attacked. Several members made remarks on the same sub¬ 
ject. M. Elie de Beaumont suggested the use of snow. 
—Note relating to the virid of M. Clausius, by M. F. 
Lucas.—Note relating to the theory of osculatory surface^ 
by Mr. Spottiswoode. — Remarks on the pjrrheliometric 
observations of Pouillet, a reply to the criticisms of M. Faye, 
by M. Duponchel. — On chemical achromatism, by M. 
Prazmowski. This was a note descriptive of the construction 
of the photographic objective to be used by M. Janssen for pho¬ 
tographing the solar disc.—Second note on the electric conducti¬ 
vity of ligneous bodies, by M. Th. du Moncel.—On indications 
furnished by conjugate thermometers in vacuo, by M. Mari^- 
Davy.—Qualitative research on arsenic in organic and inorganic 
substances, by MM. Mayen^on and Bergerct. The authors have 
devised a new plan for detecting arsenic (depending upon the 
action of arsenetted hydrogen on mercuric chloride), which pos¬ 
sesses extreme delicacy.—Action of heat on the isomers of 
anthracene and their hydrides, by M. Ph. Barbicr. The author 
has extended his investigations to the following substances: — 
the two ditolyls, ethylene and diphenyl mixed, and benzylto- 
luene. Fritzsche’s pnosene appears to have been a mixture of 
anthracene and phenanthrene.—Newexperiments on human loco¬ 
motion, by M. Marey.—New experimental researches on inflam¬ 
mation and mode of production of leucocytes of pus, by M. J. 
Picot. Action of salts of biliary acids, by MM. V. Feltz and E. 
Ritter.—Observations on the first phases of development of 
bates fuscus, by M, G. Moquin-Tandon. These phases are in 
the main identical with those of the common toad.—Analyses of 
the samples of wine exhibited at the exhibition of the Pavilion 
du Progris, by M. Ch. Mene.—On globular lightning, by M, 
Gaultier de Claubry. This was a description of some of the 
effects of the thunderstorm wliich broke over Paris on Thursday 
the 9th inst. 
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The object of thi.s work, commenced on the occasion of the meeting o'* 
the British Association at Brighton in 1872, is to asLcrlain the thickness o'* 
the Secondary Strata in the Wealden area, and the depth and nature of the 
underlying Palaso/oic Format ton 

These latter, consisting of the Silurian, Devonian, and Carboniferous 
series, rise to the surface in Belgium, where the coal is largely worked ; they 
pass under the chalk in the north of France, and reappear in Somersetshire 
and South Wales. I'hey therefore range under the south-east of England 
at a depth now sought to be ascertained ; and there is reason to believe chat 
they lie at a depth not exceeding 1,500 to 2,000 ft. at Battle. 

This determination, therefore, of the underground .structure of the 
Wealden, is a point of great scientific interest, and one of great natimal 
and economical importance, as it may help to indicate the line taken under¬ 
ground by the coal* measures of Belgium and Somerset. 

A sum of ^3,000 has been collected by private subscription, and spent in 
this research, and a depth of 1,000 ft. reached, but as yet without any posi¬ 
tive result. The beds traversed belong to the Lower Wealden, Purbeck and 
Portland series, Kimineridge day; and ihe boring has now reached the 
Oxford clay. 

It U most desirable that the work should not be discontinued in the pre¬ 
sent stage for want of funds, and the Cemmittee therefore make an earnest 
appeal tor further assistance. 

Hicnky Willett, Ksa , of Arnold House, Brighton, who has so ener¬ 
getically superintended the work, has kindly consented, at the spedal request 
of the Committee, to receive Subscriptions, and to continue to act as Trea¬ 
surer and Honorary Secretary. 

Signed, on behalf of the Cominittee, 

ANDREW RAMSAY, 
JOHN EVANS, 
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borne," and the success which has attended it is sufficient proof that its plan 
is acceptable to " out-of-door naturaliststhose who delight in observing 
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relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 
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London: JOHN VAN VOORST, r, Pate]mo.ster Row. 


TO SECRETARIES OP SCIENTIFIC 
AND LITERARY SOCIETIES. 


It having been suggested that the publication of a weekly Diary 
In Nature of the Meetings, &c. of the various provincial Scien- 
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ievote a portion ot their Advertisement columns to this purpose, and 
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niRES. at the nominal charge ot One Shilling 


insertion. 
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WORKS BY 1. TODHUNTER, M.A., F.R.S. 


Perspicuous language, vigorous investigations, scrutiny of difficulties, and methodical treatment, characterise Mr. Todhunter’s 

works.”— Cjv// Engiftecr, 

ALGEBRA. For the Use of Colleges and Schools. Sixth Edition. Crown 8vo, cloth. 

*]St (id* 

This work contains all the propositions which are usually included in elementary treatises on Algebra, and a large number of 
Examples for Exercise. The author has sought to render the work easily intelligible to students, without impairing the accuracy 
of the demonstrations, or contracting the limits of the subject. The Examples, about sixteen hundred and fifty in number, have 
been selected with a view to illustrate every part of the subject. The work will be found peculiarly adapted to the wants of 
students who are without the aid of a teacher. The Answers to the Examples, with hints for the solution of some in which assist¬ 
ance may be needed, are given at the end of the book. In the present edition two New Chapters and Thiree Hundred miscellaneous 
Examples have been added. **• 

KEY to ALGEBRA for the USE of COLLEGES and SCHOOLS. Crown 8vo., los. 6d. 
An ELEMENTARY TREATISE on the THEORY of EQUATIONS. Second Edition, 

revised. Crown 8vo, cloth, yr. 6f/. 

This treatise contains all the propositions which are usually included in elementary treatises on the theory of Equations, 
together with Examples for exercise. These have been selected from the College and University Examination Papers, and the 
results have been given when it appeared necessary. In order to exhibit a comprehensive view of the subject, the treatise includes 
investigations which are not found in all the preceding elementary treatises, and also some investigations which are not to be found 
in any of them. For the second edition the work has been revised and some additions have been made, the most important being 
an account of the Researches of Prof, Sylvester respecting Newton’s Rule. 

PLANE TRIGONOMETRY. For Schools and Colleges. Fourth Edition. Crown 8vo, 

cloth, 5 j. 

The design of this work has been to render the subject intelligible to beginners, and at the same time to afford the student the 
opportunity of obtaining all the information which he will require on this branch of Mathematics. Each chapter is followed by 
a set of Examples ; those which are entitled Miscellaneous Examples, together with a few in some of the other sets, may be advan¬ 
tageously reserved by the student for exercise after he has made some progress in the subject. In the Second Edition the hints for 
the solution of the Examples have been considerably increased. 

A TREATISE on SPHERICAL TRIGONOMETRY. Third Edition, enlarged. Crown 

8vo, cloth, 4s* 6d. 

The present work is constructed on the same plan as the^ treatise on Pline Trigonometry, to which it is intended as a sequel 
In the account of Napier’s Rules of circular parts, an explanation has been given of a method of proof devised by Napier, which 
seems to have been overlooked by most modem writers on the subject. Considerable labour has been bestowed on the text in order 
to render it comprehensive and accurate, and the Examples (selected chiefly from College Examination Papers) have all been care¬ 
fully verified. 

PLANE CO-ORDINATE GEOMETRY, as applied to the Straight Line and the Conic 

Sections. With numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo., cloth, ys, 6d, 

The author has here endeavoured to exhibit the subject in a simple manner for the benefit of beginners, and at the same time 
to include in one volume all that students usually require. In addition, therefore, to the propositions which have idways appeared 
in such treatises, he has introduced the methods of abridged notation, which are of more recent origin ; these methods, wnich are 
of a less elementary character than the rest of the wonc, are placed in separate chapters, and may be omitted by the student at 
first. 

A TREATISE on the DIFFERENTIAL CALCULUS. With numerous Examples. Sixth 

Edition. Crown 8vo, cloth, iol 6d. 

The author has endeavouied in the present work to exhibit a comprehensive view of the Difterential Calculus on the method of 
limits. In the more elementary portions he has entered into considerable detail in the explanations, with the hope that a reader 
who is without the assistance of a tutor may be enabled to acquire a competent acquamtance with the subject. The method adopted 
is that of Differential Coefficients. To the different chapters are appended Examples sufficiently numerous to render another book 
ttimecessaiy; these Examples being mostly selected from College Examination Papers. This and the following work have been 
translated into Italian by Prof. Battaglini. 

A TREATISE on the INTEGRAL CALCULUS and its APPLICATIONS. With 

numerous Examples. Fourth Edition, revised and enlaiged. Crown 8vo, cloth, 105. 6d. 

This is designed as a work at once elementary and complete, adapted for the of beginners, and sufficient for the wants of 
advanced students. In the selection of the propositions, and in the mode of establishing them, it has been sought to exhibit the 
principles clearly, and to illustrate all their most important results. The process of summation has been repeatedly brought forward, 
with the view of securing the attention of the student to the notions which form the true foundation of the Calculus itself, as wi^ as 
of its most valuable apxdications. Ever^jr attempt has been made to explain those difficulties which usually perplex begiimen, 
especially with reference to the AmiXr of integrations. A imw method has been adopted in regard to the trans&rmation of multiple 
integraL. The last chapter deals with the Calculus of Variations. A large collection of Exercises, selected from CoUege lamina¬ 
tion Papers, has been appended to the several chapters. 

EXAMPLES of ANALYTICAL GEOMETRY of THREE DIMENSIONS. Third 

Edition, revised. Crown 8to, doth, 4r. 
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:ONTRIBUTIONS to SOLAR PHYSICS. 

Ity I. NORMAN LOCKYF.R, F R S. I. A Popular A«««unt of In- 
quincs into the Physical Constitution of the Sun, with especial rcfc- 
iciicc to Recent Spectroscopic Researches. 11 . Cemmunicatious to the 
Royal Society of Lomluii and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithographic Plates and 175 Wood¬ 
cuts. 

“ 'I'he first part of the work, presenting tlie reader with a continuous 
ketch of the history of the v.irious inquiries into the physical constitution 
f the sun, cannot fad to be of interest to all who care for the revelations of 
lodern science; and the interest will be enhanced by the excellence of 
lie numcrou.s illustrations by which it is accompanied.”— Athenttum, 

“The book may be taken as an authentic exposition of the present state 
f science in connexion with the impoitant subject of spectroscopic analysis. 

. . Even the unscientihc public may derive much information from it.” 

-Daily Netus. 

London: MACMILLAN ^ CO. 


THE GARDEN ** is conducted by William Robinson. F. L.S., Author 
of “Hardy Flowers,** **Alpine Flowers for English Gardens,” **The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers hi 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages <— 
The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 

Notes and Questions. I'he Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitclien Garden. 

** THE GARDEN” may be obtained through all Newsagents and at the 
Railway bookstalls, at 4<l. per Copy. It may also be had direct from the 
Office at 5.r. for a Quarter, gs. gd. for a Hali-year, and lOJ. 6d, for a Year, 
p^able in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W. 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO^ 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter 011 Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 

NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Eniomalogist are to give every information about In¬ 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offiering a ready medium lor the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 
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“ Such Manuals, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 

price.*'— Spectator. 

rhe WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 

E. C. Wickham, M.A., Head Master of Wellington College. Vol. I. Odes and Epodes. 8vo, 12s. 

:OWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 

Edited, with Life and Notes, by H. T, Griffith, M. A. Extra fcap. 8vo, 

SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 

and C. L. Shadwell, B.C.L. Part I. Introductory Titles. 8vo, 2s. 6 ci, 

\ CONSTITUTIONAL HISTORY of ENGLAND, Its Origin and Development. By 

W. STUBBS, M.A., Regius Professor of Modem Ilistoiy at Oxford. Vol. I. Crown 8vo, 12s. 

jENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B. 

GEORGE, M.A. F.R.G.S. 4to, t2s. 

Ovfnrii • Pn'nf./) a. << n.imdnn Press.” and PuMished bv MACMILLAN & CO.. London. Publishers 
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Will Remove on the ist August to his New Factory, 
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NEAR PARRINGDON STREET STATION. 

Now ready, royal 8vo, 764 pp., cloth, with over aop Illustrations, price 341. 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

Ancien Elive de TEcole des Mines, Paris 
“The value of the work is almost inestimable ."—MiningyoutnuL 

London: CHARLES GRIFFIN & CO., lo, Stationers’ Hall Court. 
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A NEW WORK BY SIR SAMUEL BAKER. 

ISMAILIA 

A NARR.'ITIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIR SAMUEL BAKER, PASHA, M^A., F.R.S., F.G.S., 

Major-General of ihe Olloman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal Geographical 
Society, Grande Medaille d’Or de la Soci^t^ de Geograplnede Paris, Honorary Member of the Geographical .Socieiies of l*ari.s and 
Berlin, Author of the “Albert N'yanza Great Basin of the Nile,*' the “NileTributaiie.'? of Abyssinia,’* “ Eight Years* Wanderings 

in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 

MACMILLAN & CO., LONDON. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

PATEKT CISTFBEFILTEKS, CBABOEB (SOLELY WITH ANIMAL CHABCOAL. requiring, when once fixed, no attention whatever. 
House Cistern, filted And superior lo ull others. Fir/ir Professor Fratikland's reports to the Kegistrar^Geiieral, July 1866, November Portable Cutera 
with aCiatem Filter. 1867, and May 1870. See also the Lancet^ January 12, 1867. Also Te.stimonials from J>r. Hassall, September Filter. 

*8^3 • Lankc>tar, September ho, 1867 ; Dr Letheby, February 15, 1865, and December 187a. 

Price j^x xor. and upwards. Portable Filters on this system, j^x sr. to ^h- 
Patronised and used by Her Majesty the Queen, at 0 .sborne; by H.R. H. the Prince of Wales, at Sandririg- 
ham; by Jfi.R.H. the Duke of Cambridge: the itiu of the Medical Profession; and at the London, St. yUMMI 

George's, Fever, and fierman Hospitals, and at Government barracks and lunatic asylums, and numerous 111- 
stitutions, breweries, Ac. Water Testing Apparatus, (ox. ixt, and air. each. ji 

Danchell's “Testing Apparatus for Discovering the Presence of Impurities in Water" is a most convenient 
and portable one—F/dkDvKK on the Preliminary Duties of Health Officers. 

^ Pocket i* liters from 6d to 6*. each. Household and Fancy Filters from lar. 6</. 

The Filters may be seen in operation and fuU particulars obtained, on application to the Secretary, at the Office, iLmnini iii 'li ,, f 

157, STRAND, W.C. (Pour Doors from Somerset House), LONDON, 

-. . f •• ni»r nnsf o/i? 
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BRITISH ASSOCIATION for the AD¬ 
VANCEMENT OF SCIENCE, 

22, Albemarle Street, London, W, 

The NKXT ANNUAL GENERAL MEETING will be held at BEL¬ 
FAST, commencing 011 WEDNESDAY, August 19. 

Presideni'Electt 

Professor TYNDALL, D.C.L. LL.D. K.R.S. F.C.S. 

NOTICE TO CONI'RIBUTORS OF MEMOIRS.—Authors are re- 
niiided that, under an arrangement dating from 1871, the acceptance of 
Vlemoirs, and the days on which they are to be read, are now, as far as 
>ossible, determined by Organising Committees for the several ScctiOLis 
icfove the beginning of the Mceling. It has therefore become necessary, in 
irdcr to give an opportunity to the (.'ommitt' cs of doing justice to the seve- 
al coinmuiiications, that each Author should prepare an Abstract of his 
Vlemoir, of a length suitable for insertion in the published Transactions of 
he Association, and that he should send it, together with the original Me- 
noir, by book-post, on or before August i, addressed thus:—“General 
>ecretaTic.s, British Association, 22, Albemarle Street, 1 -ondon, W. For 

Section.” If it should be inconveiiitiit to the Author iliat 

lis paper .should be read on any particular day, he is requested to .send in- 
brniaiion thereof to the bccrciancs in a separate note. 

G. GRIFFITH, M.A., 

Assistant General Secretary, Harrow. 


GEOLOGICAL MINERALOGY.—SIX 

ELEMENTARY LECTURES on ROCKS and METALLIC MINE¬ 
RALS, adapted to a Juvenile Audience, will be given by Professor 
TJiNNANT, at his residence, 149, Strand, W.C., on AUGUST, 1. 4. 
5, 6, 7, and 8, at 10 a.m. and 3 p.m. Terms—Half a Guinea for the 
Course. 

Professor TENN ANT will probably afterwards repeat the Elementary 
[ieciures on Mineralogy and Geology given during last Easter and Christ¬ 
mas Holidays. 


PROFESSORSHIP'IN BIOLOGY. 

DURHAM UNIVERSITY COLLEGES of 

MEDICINE and PKYSICAT. SCIENCE, NewcMtle-tiiwn-Tytie.- 
It is proposed to establish a Chdr of Ibolt^ combined with Physiology, 
incoiinection with the above liistituiiotis. in October next. Salary ^45^ 
with a portion of fees Candidates for the office are invited to apply 
(with testimonial.) to Tl.eo Wood BnniunR, Secretary to the CoHege 
of Physical Science. Newcastle, before the >5th August next, from 
whom full particulars as to duties, &c , may be obtained. 


TWO SCHOLARSHIPS and an EXHI¬ 
BITION in Natural Science, and ». SCHllLARSHTP and EXHI- 
VITION in Classics and Mathematics, will be awaited by 
^^iUoIt in thTRrst Week of October ncxb « St Mat y . fao spttal 
M«di^ School. For partioulars apply to the Dean of the School, 

A. B. SHEPHERD, M.B. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education or Boys. 

Special attention to Science, p.^rtiiciilarly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus. F.R.S.; Dr. Frankland, F R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Vocickcr, 
F.R.S. : Dr. Williamson, F.R.S. 

C. WILLMORE, Priacipal. 


BIRKBECK LITERARY and SCIENTI- 

FlC IN.S riTUTION, Southampton Buildings, Chancery Lane.— 
Evening Classes are heldin the lollowing Scientific Sulijects :—*11100- 
retical Mechanics, Chemistry, Exper mental Thysicn, Mathematics, 
Geology, Mineralogy, Botany, Physiology, Biology, Microscopy, Physi¬ 
cal Geography, Ajiplied Mcch.uiics, Ste.im, Pr.ictical Geometry, and 
Machine and Ibiildiiig Construction Classes are al.so foimcd f*r Lan¬ 
guages, Literature, History, L'lw, J.oglc, Political hconomy, Drawing, 
Miorihand, &c. Library of 7,000 volumes. Quarterly Subscripiion, 6.1. 
Prospectus gratis on ajkplication. 


8UB-WEALDEN EXPLORATION 

At Netherfield, near Battle. 


The object of this work, commenced on the occasion of the meeting of 
the British Association at Brighton in 1872, is to asicruin the lliickncss of 
ihe Secondary Strata in the Wealden area, and the dejuh and nature of the 
underlying Paimozoic Formations. 

Th determination of the underground struciiire of the Wealden, is 
a point of great scientific interest and one of great nathutil and econo 
mica I importaiue^ as it may help to indicate the line taken underground by 
the o^al measures of Belgium and Somerset. 


A sum of ^1,000 has been collected by private subscription, and spent in 
this research, and a depth of 1,000 ft reached. biit.is y»t w iboul any posi¬ 
tive result. 'The beds traversed belong to the Lower ealdrn, 1 urheck and 
Portijnd .senes, Kimmeridge clay; and ihe boring has iioiv reac'ed the 
Oxford clay. 


It is most desirable that the work should not be discontinued in the pre¬ 
sent stage for want of funds, and the Committee therefore make an earnest 
appeal for further a.ssibtance. 

Subscriptions may be sent to Henry Willett, Esq., Hon. Sec. and 
Treasurer, Arnold House, Brighton. 


Signedi on behalf of the Committiee, 

ANPREW R 4 MSAY, 
JOHN EVANS* 

JOSEPH PRESTWICK. 
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ROYAL COUNCIL OP EDUCATION.— 

The Laboratory and Class-roomi of Bemen College are open for 
PupUs EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations coDducted.>**Apply to Prof. 
E. V. GARDNER, F.S.S., F.S.A., 44* Berners Street, W 


MATHEMATICS and PHYSICS.—Mr. F. I 

HUME TALBOT, M.A.,latp Junior Student of Christ Church, Ox- | 
foni, First-Cfass in Mathematics and Natural Science, receives a few | 
PITPILS, in a country home, and prepares them for the Army and . 
Military Colleges, the Universities and the Scientific Professions. For | 
further particulars apply to Mr. F. II. Talbot, Speeri, Newbury, Berks. 


SCIENCE TUITION by CORRESPON- | 

DENCL.—.Subjects: Botany, Elementary Chemi-^try, and Practical j 
Use o! llie Microscope. Piipil.s will have the use ol a large Scientific ; 
Library, Apparatus, &c.—For Terms, address H , care of Macmillan j 
& Co., 39, Bedford Sticct, Strand, London, W.C. | 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities. 


t 

To ASTRONOMERS and OTHERS.—A j 

Wilful Photographer, who i.s a Chemist and Amateur Astronomer, and ■ 
possesses abo seme Literary Ability, wishes for an ENGAGEMENT j 
m which these epialifications would be of service.—D.W., Uoclur's Cot- \ 
tagcB, South Shore, Blackpool. ' 


A GENTLfEMAN who contemplates going 

to South Africa, sheei^fartning, wishes to meet with a Companion with ' 
some knowledge of Natural .Science and Veterinary Surgery, who I 
would join him on mutual terms to be agreed upon.—Address I 
Farmer/’ care ot the I’ublisher of Naiure, 29, Bedford Street, 1 
Strand, London, W.C. j 


A LARGE FARMER in one of the Southern I 

Counties of Ei>gland has a VACANCY for an Articled Pupil. Could 
live wiih the family.—Apply by letter to Mr, William Rutherford, care } 
ol the Editor of Nature, Bedford Street, Strand, W.C. ; 

i 

-- I 

I 

The HEAD-MASTER of a Grammar School, '< 

who i. . Graduate of Cambridire, wisliea to take two or three Pupils | 
with him on a Continental Tour during the month of August.—For j 
terms and further particulars apply to Head-Master, cate of Nature, j 
aq, Bedford Street, Covent Garden, Loudon. j 


TRUSSES (Self-adjusting), in use for the 

but sixty years, and same as worn by his late Msgesty William IV. 
From loi. each. SALMON ODV & CO , by appointment to the Army 
and Navy, aqsi Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8 r. ; Ladies' Chest Expanders from sr. Cd, SAL¬ 
MON ODV & CO, 39a, Straud, London. Established x8o6. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO.. 393, Strand, London. 


NOTICE.— To Science Classes. — MOT- 

TERSM£AD AND CO., LABORATORY FURNISHERS, EX- 
change STREET, MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electricity, Magnetism, &c.), and will be happy to show intending pur¬ 
chasers specimens of the various Instruments, or to forward Estimates 
on application. Orders exceeding in value delivered free to any 
railway station in England. 


NORFOLK AND NORWICH NATU¬ 
RALISTS’ SOCIETY. 

The TRANSACTIONS for 1873-74, containing, with other original 
Papers, a l.i.st of tlic FISHES of Norfolk, with lutroJuction and Remarks 
by Dr. Jno. Lowe, i^rice 7 S. to non-members. 

Also a Supplement containing a List of the LEl’IDOPTER A of Norfolk, 
with Uell1ark^ on the rarer Speues, by ClMS. G. Barrbu. Pp. 80. Price 
as. to nou-members. 

Sent p'lst-fice bj'the Assi-stanl-Secretary, Mr. Jno Quinton, jun , Lite¬ 
rary lu.»tilution, St. Atu 1 i'cw.s, Norwich, on receipt of postage stamps. 


CHEMICAL SOCIETY. 

An INDEX to the JOURNAL of the CHE- 

MICAL SOCIETY, 1841-1873, is now ready, including both Authors 
Names and Subjects. It may be obtained bv Frllow.> -it the Society's 
Rooms, price 55., by post 51 4//.; and by Non-Fellows at the PubliJier’s, 
J. Van Voorst, i, Paternoster Row, price lor. 

The JOURNAL of the CHEMICAL SO- 

CIETY now contains Abstracts of all Papers cn Chemistry, and its 
relations to Phy.siology ami the Arts, published in British or Foreign 
Journals. It is tssiicd monthly, and may be obtained by Non-Fellows 
of Mr. Van Voorst by a r.iibscription of Zi is. 


BEES, Four Hives of, for Sale, in Glass- j 

backed Observatory Hives, aor. and 25^. each.—A.B., 17, Bellamy [ 
Street, BaJham. 1 


TO NATURALISTS and GEOLOGISTS. 

—The ORFORD CASTLE COLLEC'J’ION OF CRAG FOSSILS. 
(Sec Advertisement in Nature of June i8th ) For particulars of these 
Collections address Frcdc. Collingwood, F.sq., F.G S., 4, St. Marlin's | 
PJace« Trafalgar Square, superscribed "Okford Castle Fund/’ ; 

July 8tb. I 


FOR SALE* 

AN AMATEUR’S COLLECTION of FOS- 

SILS (stratigraphically arranged) Precious Stones, Agates, Se^ Land, 
and Freshwater Shells. Suitable for a student of Primeval and Progres¬ 
sive Natural History. For particulars apply to X Y.Z., caro of the 
Publisher of Nature, 29, Bedford Street, Strand, W.C 


TELESCOPE FOR SALE.—A Six-inch 

EQUATORIAL by Messrs. Cooke and Sons.—For full particulars, 
apply to Cktpi. fi. Bames, Bridliogtoxi-Quay. 


HOLLOWAY’S PILLS.—Palpitation of the 

heart i.s frequently not only felt but heard ; prevents sleep, and begets 
the utino.st dread of impending i»tiflbcatioii. 'Ihcsc PilL are particularly 
recommended lor removing this aifection, because they strengthen the 
nervous and the debilitated, who are much more lisble to this malady 
than other persons. Holloway's Pills ro improve the digcittion, iucrease 
the a^'ilon of the liver, and give activity to the bowels, that giddiness, 
headache, and nausea depart as the palpitation diminishe.s, and the suf¬ 
ferer at once (f^pcfienccs the most indescribable relief from anxiety. 
Holloway's PiUs form the best alterative and aperient in all cases of 
convalescence from fevers, inflammations, neurulgin, and all chronic 
disca-ses which have impoverished the blood and brain. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointntfnt io the Royal JnsHiution 0/Groat Briiain)* 

Spectroscopes, Microscopes, Polariscopei, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

Am 

199, BROMPTON ROAD, S.W. 


NATURE.—Wanted clean Copies of Nos. 

>0,13, and 11& HATVHt Office, af, B*dioni Street, Stnnd, W.C 


SSTABUSHJSD >843. 






NATURE 


Cl » 


July 30, 1874J 


THE QUARTERLY REVIEW, No. 873, 

IS JUST PUBLISHED. 

CONTENTS, 

T. The Isle of Wight. 

II. Primitive Man—Tylor and Lubbock. 

III. The Countess of Nithsdale. 

IV. English.VersdeSoci6t6. 

V. Motley's John of Barneveld—Diplomacy in the i6ih Century. 

VI. The Labour Movement at Home and Abroad. 

VII. Japan as it was and is. 

VIII, Victor Amadeus: a Reversal of History. 

IX. The Stale of the Church. 

JOHN MURRAY, Albemarle Street. 


THE BRITISH QUARTERLY REVIEW 

For July, No. CXIX., is now ready, price 6r., containing 

1. The Depths of the Sea. 

David Friedrich Strauss. 

3. Lord Ellenhorough’s Indian Administration. 

4. Science. Philosophy, and Religion. 

.•j. 'I’he Primaeval Archaeology of Rome. 

6. Far Russia. 

7. The Tory Administration. 

8. Finger Kings. 

Coutemporary Literature. 

London: HODDER & STOUGHTON, 27 and 31. Paternoster Row. 


SCIENTIFIC WOEKS. 


The Principles of Scieiue. By Prof 

JEVONS, F.R.S. A Treatise on Logic and Scientific Method. Two 
vols. 8vO| 251. 


Elements of Physical Manipulation. By 

EDWARD C. PICKERING, Professor of Physics in the Massachu¬ 
setts Institute of Technology. Part I. 8vo, lor. 6^. 


The Beginnings of Life: being some Ac- 

count of the Nature, Modes of Origin, and Transformation of Lower 
Organisms. By H. CHARLTON BASTIAN, M D. F.R.S. With 
upw.'irds of zoo Illustrations, a vols. crown 8vo, 28r. 

First Principles of Chemical Philosophy. 

By J. P. COOKE, jUN., Ervine Professor of Chemistry and Mine* 
ralogy in Harvard College. Crown 8vo, lar. Third Edition• revised 
and corrected. 


Acadian Geology. The Geologic Structure^ 

Organic Remains, and Mineral Resources of Nova Scotia, New 
Brunswick, and Prince Edward Island. By J. W. DAWSON, 
LL.D. F.R.S., Principal of McGill College and University, Montreal. 
Second Edition, revised and enlarged. With Geological Map and Illus¬ 
trations, 8vo. i8;r. 


The JOURNAL of the ANTHROPOLOGI¬ 
CAL INSTITUTE of GREAT BRITAIN and IREI.AND, No. 9, 
January 1874, Illustrated, price 6 s. contains :»Paperson Anthropological 
Statistics from Schools: Ancient Burial Ground of Peru; Anthropology at 
Bradford ; the Siah Posh Kafirs ; Hieroglyphics of Easter Island ; Ex¬ 
ploration of Caves Ha and Pontnewydd ; a Human Fibula from Victoria 
Cave; Translation of the Han Annals ; Westerly Drifting of the Huns: 
the Nagas; Monuments of the Khasi Hills: Description of a Samoiede 
Skull, Skulls from the Peat of Ely.—The Annual General Meeting and 
Presidential Address of Prof. Busk, with Discussion and Anthropologi¬ 
cal Miscellanea. 

TRUBNER & CO., Ludgate Hill, London. 


MACMILLAN'S MAGAZINE. 

No. 178. FOR AUGUST. 

Pmcb m. 


Hereditary Genius: an Inquiry into its 

Laws and Consequences. By FRANCIS GALTCN, F.R.S. 8vo. 
121 , 

The Theory of Evolution of Living 

Things, and the Principles of Evolution applied to Religion, con¬ 
sidered as illustrative of the Wisdom and Beneficence of the Almighty. 
By the Rev. GEORGE HENSLOW, M.A. F.R.S. Crown 8vo, 65. 


The Student's Flora of the British Islands. 

By J. D. HOOKER, C.B. F.R.S., President of the Royal Society. 
Globe 8vo, lor. 6 d* 


Professor Huxl^'s Lay Sermons, Ad- 

dresses, and Reviews. New'and cheaper Edition, ^s, 6 d. 


CONTENTS^ 

1. —Victor Hugo's Dramas.” By Camille Barrire. 

2. —'* Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap< 

ters XVII.—XVIII. 

3. —“ Addresses at Cheshunt College.” By the Dean of Westminster. 

4. —■< The Convent of San Marco.” II. The Prate. 

5. —“ Church Reform: Local Government.” 

“ On the Perception of the Invisible.” By G. F. Rodwell. 

7, —'* Foundling Hospitals in Italy.” By Lady Amberley. 

8. —" The Grouping of Plants.” By IL Evershod. 

0.—“ Pictura Pocsis.” 

zo.—” The Civil Service of India.” By W. B. Scoones. 

MACMILLAN ft CO.. London. 


THE ONLY CHEAP FARMERS* MEWSPAPBIU 

THE CHAMBER OP 

AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by Jokm Algibmon Claki^ SMNtuy *» Ike Ceolnl Owmb w el 
Agriculturif 

Devotes specialattention to the discussions ud proceedings of the Chnm- 
bers of Agriculture of Great Britain (which now nuinber upwards ol 
18.000 members), besides giving origiiul pepw on prw^ faimiag, 
a mwsof intelligence of OMticuTar vslue to the ^^turisb 
The Loudon Corn, Seed, C.ttie,and other Mmhet^ofMeadey 
mo specially reported in this Jownal. which w d espn tehed ^o Mme 
SSniSTto « to We deUverv to counu r Vm 

on Tuesday momuige Puce prepaid, sst* ayear post freoe 

PaUMMd hy W. PICKEWNO, it. Anindei Stnet, Stand. W.C 


Professor Huxley's Critiques and Ad- 

dresses. 8vo, zor. 6 d. 


On the Genesis of ^ecies. By St. George 

MIVART. F.R.S. Second Virion, with Notes in reference and reply 
to Darwin's ” Descent of Man.” With numerous Illustrations. Crown 
8vo, pr. 

Habit and Intelligence, in Connection with 

the Laws of Matter and Force. By J. J. MURPHY, 2 vols. 8vo, i 6 s. 


The Scientific Bases of Faith. By f. f. 

MURPHY. 8vo, us. 

Sound and Music: a Non-matheniatical 

Treatise on the Physical Constitution of Musiral Sounds and Har- 
mony. including the chief Acoustical Discoveries of Professor Helmholtt. 
By SiDLEY TAYLOR, M.A. Crown 8vo, 8r. 6rf. 

Contributions to the Theory of Naturccl 

SELECTION. A Series of Essays. By ALFRED RUSSELL 
WALliACE. Second Edition, with Ckirrections and Additions. Crown 
8vo, 8f. 

MACMILLAN & C 0 „ LONDON. 
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Now ready, royal 8vo, 764 pp., cloth, with over aoo Illnstratiotifi, price 34^, 

ELEMENTS OF METALLURGY. 

A PRACTICAL TREATISE ON THE ART OF EXTRACITNG METALS FROM THEIR ORES. 

By J. ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &c. 

r Ancicn Eltive de I’Ecolc dcs Mines, Paris 
“The value of the work is almost inestimable .*'—MinhtgyourtwU 

London: CHARLES GRIFFIN & CO., lo, Stationers’ Hall Court. 


Will be published shortly. 

NEW VOLUME OK “ KATVKR SERIES. ’’ 

THE TRANSIT OP VENUS. 

BY GEORGE FORBES, B.A., 

VROVESSOR OF NATURAL PllU^OSOPlIV IN THE ANDERSONIAN UNIVFRSITN , (HASiiOW. 

With iiunii roHs Illnsiralions, C?'ow/t 


Now ready. 

A New and thorouj^hly Revised Edition of 

J. Sk A. CHURCHILL’S CATALOGUE OF 

560 MEDICAL ud SCIENTIFIC WORKS. 

This Edition possesses the following New Features ; — 
s. The Enlargement of the Catalogue to 84 pages. 

a. The Jn.sertion of several Works which, for want of space, had been 
omitted from recent Editions. 

3. The number of Pages contained in each Work. 

4. The Dale of Publication of each Work 

5. A full Index to Titlcb and Subjects 10 facilitate Reference. 

A Copy will be sent on receipt of one stamp for postage, 

11, New TStolnigton Street 


The BIRDS of SHETLAND, with Observa 

lions on their Habits, Migration, and Occasional Appearance, liy the 
late HENRY L. SAXBY, M.IX Edited by hLs Brother, Rev. Ste¬ 
phen H. Savuy, of East Clevedon. 

Edinburgh: MACLACHLAN & .STEWART. 

London: SIMPKIN, MARSHALL, & CO. 


Ju.st published, in i vol. royal 8vo, Revised Edition of 

JERDON’S MAMMALS OF INDIA: a 

Natural History of all the Animals known to inhabit Continental India, 
Price 2ii. 

J. WHELHON, 58, Great Queen Street, I,ondon 


** nature:* 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller^ or of the Publishers, at the Officci 29, 
Bedford Street, Strand^ W.C., to whom all communications re* 
lating to Advertisements sliould likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price los, 

Cloth Cases for binding all the volumes, price ts. 6d, each. 

Reading Cases to hold 26 numbers, price 2j, 6d, 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


TISLEY'S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous* Curveis om Cards, or 
blackened Gla.ss for the Lantern : packed in Deal Cabinet (3 ft. 

X I fi. square), which serves as a Stand for the iastrument to 

work on. £17 o o 

j Reflectors for projecting the Figures on the Screen ... ... a X2 6 

j N.B.~Spe6meii Curves, on card, po.st free ... per dozen... 030 
J A Set of 30, including the principal Figures from x : x to 1 : 3... 076 

I Ditto traced on blackened Glas.s, for the Lantern ... per slide... 036 

I EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

j For perfoi-miiig many of the experiments, included in the Christ¬ 
mas I,iCCtures given by Dr. Tyndall at the Royal Jn.<ititution 5 o 

TISLEY AND SPILLER, 

OPTICIANS, &c., 

17 S, BROMPTON ROAD, S. VV. 

(Three minutes* walk irom South Kensington Museum). 


HENRY CROUCH’S 

NEW CATALOGUE OF 

MICROSCOPES, OBJECTIVES, &c. 

With Practical Hiniv ut<on the Use of the Accessory Apparatus, fully illus* 
Irated, forwarded on receipt of 6 Stamps. 

HENRY CROUCH, 

66, BARBICAN, LONDON, E.C., 

Nearly iqipMitc Aldersgate Streel Sution, MetropoliUn Kailway, near 
the General Post Office. 


: THOMAS D. BUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(I.ate of Arundel Street.) 

British Rocks^ioo Specimens ••• One Guinea. 

British Fossils-" 100 „ . One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive, 

Vtiailed Catahjf^ttes 
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JOSEPH PRIESTLEY 

URING the present week the centenary of the birth 
of Modem Chemistry, as the discovery of oxygen 
on August I, I774> justly be called, is being cele¬ 
brated both in this country at Birmingham and Leeds, 
and in America at Northumberland, Pennsylvania; we 
have therefore thought it would be acceptable to our 
readers to be reminded of the principal events in the 
life of the author of this all-important discovery. 

Joseph Priestley was born on March 13, 1733, at 
Fieldhead, near Leeds. At the age of six years he lost 
his mother, and his education was superintended by 
Mrs. Keighley, his aunt, a woman apparently of unusually 
wide sympathies. At an early age young Priestley dis¬ 
tinguished himself at school by his great aptitude for 
learning languages; he was familiar with Chaldean, 
Syriac, and Arabic, and without the aid of a master 
acquired some knowledge of German, French, and 
Italian. A pupil of Maclaurin taught him mathematics. 
He took great interest in theological controversies, and 
his aunt’s tastes provided him with many opportunities 
of gratifying his liking in this matter. Having studied 
for the Dissenting ministry, fee was called to be minister 
of a small Unitarian congregation at Needham Market, 
in Suflolk, in 1755. Here he remained until 1758, when 
he went to occupy a similar post at Nantwich, in Cheshire. 
Here he opened a school, and by dint of rigid economy 
was able to buy some physical apparatus, with which he 
made, to his young pupils, a series of experiments that 
drew upon him the notice of the authorities of the 
Warrington Academy, so well known in connection 
with the name of Aikin. In 1761 he went to this | 
Academy to take Dr. Aikin’s place as teacher of 
languages and literature, and soon after married the 
daughter of a Welsh ironmaster. While at Warrington 
he published a number of works on various subjects, in¬ 
cluding the ‘‘Theory of Language and Universal Lan¬ 
guage ’’ (1762-68), “ Essay on a Course of Liberal Educa- 
cation for Civil and Active Life” (1765), “Chart of 
Biography” (1765), Chart of History” (1769), &c. A visit 
which he made to London during this period gave him 
the opportunity of forming a lasting friendship with 
Franldin and Price. He communicated to the former his 
intention of writing a history of discoveries in the depart¬ 
ment of electricity; and not only did he receive from 
Franklin a warm approval of the scheme, but also all the 
books and memoirs he required ; and before the end of 
the year, by dint of persevering work, the first Volume 
was published, under the title of “ The History of Elec¬ 
tricity” (London, 1764,4to)* Three editions of this were 
published by 1775 ; hears evident marks of having 
been written in haste. 

Previous to the publication of this work, in 1766, 
Priestley was chosen a Fellow of the Royal Society, and 
about the same time the University of Edinburgh con¬ 
ferred upon him the honorary degree of LL.D. In the 
same year as the above-mentioned work was published, 
Priestley left Warrington and* became pastor of Mill-hill 
Chapel, in Leeds. While here he was much occupied 
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with theological controversies, but by no means neglected 
his scientific studies, as about 1768 his attention was 
drawn to chemistry, the result being that in 1772 he com¬ 
municated to the Royal Society a paper entitled “ Ob- . 
servations on different kinds of Air,” for which the Copley 
Medal was awarded to him. 

Meantime, Priestley had received an offer to accompany 
Capt. Cook on his second expedition to the South Seas ; 
this he accepted gladly, but received an intimation that, 
his nomination had not been confirmed by the Board of 
Longitude on account of his advanced theological opinions. 
In 1773, however, at the recommendation of his friend 
Price, he was appointed librarian to the Earl of Shel¬ 
burne (afterwards Marquis of Lansdowne) at a compara¬ 
tively liberal salary. In the following year, he accom¬ 
panied this nobleman into.France, Germany, and the Low 
Countries. At ^ Paris his scientific reputation easily pro¬ 
cured him the acquaintanceship of well-known men of 
science. Besides his salary. Lord Shelburne allowed him 
expenses for a laboratory, and it was on Aug. 1, 1774, 
that he made the discovery which marks so important an 
ef»Och 4 n the progress of chemical science, and the cen¬ 
tenary of which is being celebrated both in England and 
in America during the present week. The discovery was 
that of oxygen gas, which he announced in his “ Experi-^* 
ments and Observations on Air,” the first volume of which 
was published in 1774. 

For some unexplained reason, Priestley and Lord 
Shelburne parted in 1780, the latter covenanting to allow 
the former till his death a pension of 150/. Priestley 
then settled in Birmingham, to which he was attracted, 
no doubt, by the prospect of meeting with men of kindred 
scientific tastes. Here he was chosen pastor of one of 
the principal Dissenting churches, his friends subscribing 
to defray the expenses of his scientific experiments and 
his theological controversies, for he was regarded as one 
of the greatest controversialists of his age. His opinions 
both on ecclesiastical and political topics were much 
ahead of his age; but this is not the place to enlarge on this 
aspect of the character of this remarkable man. We may 
only mention that he was brought forward as a can¬ 
didate for the French National Convention, and was 
nominated a French citizen, a title of which he was 
very proud. For his unconcealed liberality and ad¬ 
vanced opinions he was doomed, however, to suffer, 
as the populace of Birmingham, roused to a state 
of blind fuiy by the partisans of Government, rushed 
to Priestley's house, July 14, 1791, and set fire to 
it, reducing it and nearly all it bontained to ashes. How¬ 
ever, as the result of an examination, Priestley subse¬ 
quently received an indemnity of 2,000/. for this mad act, 
this sum being considerably increased by the liberality of 
his private friends. 

Although no word of complaint escaped Priestley con* 
ceming this misfortune, it no doubt influenced him to a 
considerable extent in deciding him to quit his native laiid 
for republican America. After spending three years in a col¬ 
lege at Hackney, as Professor of Chemistry and ministar, 
he embarked on April 7, Z 794 » ^ his residence at 
Northumberland, in Pennsylvania. Even here, it wais 
some time before he was allowed to remain at p^e, as 
a spiteful rumour had been circulated that he was a secret 
agent of the French Republic. Here he lost his wySe and 
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bis youngest son^ and here he himself died on Feb, 6, 
18&4, 

Turning now from the external aspects of Priestley^s life, 
let us consider the position he held as a philosopher and 
the influence that his discoveries had on the science of his 
time. The ever-memorable discovery of “ dephlogisticated 
air" on Aug. i, 1774, marks an epoch in the annals of 
chemistry with which the name of Dr. Joseph Priestley 
will be always associated. He obtained it by exposing a 
quantity of red precipitate of mercury to the action of the 
sun’s rays concentrated upon it by a lens ; the red preci¬ 
pitate was contained in a flask filled up with mercury and 
inserted in a basin containing the same metal. I pre¬ 
sently found,” he says, that by means of this lens air 
was expelled from it very readily. Having got several 
times as much as the bulk of my materials, 1 admitted 
water to it, and found that it was not imbibed by it; but 
what surprised me more than 1 can well express, was that 
a candle burned in this air with a remarkably vigorous 
flame, very much like that enlarged flame with which a 
candle burns in nitrous air exposed to iron or lead of sul¬ 
phur ; but, as 1 got nothing like this remarkable appear- 
. ance from any kind of air besides this particular modifica¬ 
tion of nitrous air, and 1 knew no nitrous acid was used 
in the preparation of merciirius calcinaiusy 1 was utterly 
at a loss how to account for it." He then goes on to 
show that red lead and nitre also afford oxygen at a red 
heat, and calls it, consistently with the theory of combus¬ 
tion which was then prevalent, tkphlo^isticated ah-f 
regarding it as common air deprived of phlogiston, and 
consequently possessed of a powerful affinity for that 
imaginary principle. 

This discovery, however, though unquestionably bril¬ 
liant, must not be allowed to eclipse those other 
numerous and valuable contributions to science with 
which this indefatigable worker enriched the stores of 
natural knowledge during a period ranging from 1768 to 
1800. There are indeed few branches of natural science 
which did not reap some benefit, direct or indirect, from 
the discoveries of the experimenter whose memory we 
now recall. 

On the i 7 th of August, 1771? Fricstley enclosed a sprig 
of mint in air in which a taper had been allowed to burn 
out, and he found on the 27th of the month that the same 
air then permitted tlie combustion of another tax^er with 
perfect facility. TJius was the secret of vegetable respira¬ 
tion first made known. In the discoverer’s own words ; 

This restoi-alion of air 1 found depended upon the vege¬ 
tating state of the plant, for though! kept a great number 
of the fresh leaves of mint in a small quantity of air in 
which candles had burned out, and changed them fre¬ 
quently for a long space of time, I could perceive no 
melioration in the state of the air." In pneumatic 
chemistry (of which the germs had been originated by 
Black, Mayow, Hooke, and Hales), Priestley found a new 
engine of research, and in his hands this Opyavop yielded 
vast results. His productions in pure chemistry are too 
well known to be discussed fully here, even did space 
permit. In addition to oxygen he discovered nitrous 
oxide (1776)? sulphurous anhydride (1774)3 ammonia gas 
(1774), carbonic oxide and hydrochloric acid gas (1772) : 
he was also the first to investigate the properties of nitric 
oxide. We may point to nitrous oxide en passant as one 


of the many instances in which pure science has furnished 
a substance of practical utility to man : the discoverer of 
“dephlogisticated nitrous air" little dreamt that the lapse 
of a century would see this substance used as att anaes¬ 
thetic for the purposes of dentistry. The pneumatic’*and 
mercurial troughs, now indispensable parts of oiu- labora¬ 
tory “plant," were also bequeathed to us by the philo¬ 
sopher of Fieldhead. Although chemistry received the 
greater part of Priestley’s attention, other branches of 
science, as before stated, received the benefit of his 
thoughts. Thus we find a work by him bearing the date 
1772, entitled “The History and Present State of Disco¬ 
veries relating to Vision, Light, and Colours,” and we have 
already referred to his “History of Electricity." From 
a catalogue of Priestley’s works, printed at the end ot 
his “ Experiments and Observations relating to various 
branches of Natural Philosophy,” we find that this extra¬ 
ordinary man was the author of no less than thirty-six 
volumes on various subjects ; among others, the theory 
and practice of perspective, charts of history and bio¬ 
graphy, rudiments of grammar, observations on educa¬ 
tion, a course of lectures on oratory and criticism, an 
essay on the first principles of government, and on the 
nature of political, civil, and religious liberty, together 
with large numbers of works on metaphysical subjects 
and on theology. 

But it is with the chemical aspect of Priestley’s life that 
we are more particularly concerned at present. The 
anniversary about to be celebrated is that of a purely 
chemical discovery, and one which to us appears doubly 
important, first, from the great flood of light which it shed 
on the processes of combustion and of respiration, both 
animal and vegetable, aerial and aquatic ; and secondly, 
from the powerful illustration which it affords of the value 
of a new method in scientific investigation. The purely 
practical results which in after years flowed from the dis¬ 
covery of oxygen, such, for example, as the oxy-hydrogen 
blowpipe, which enables large quantities of platinum and 
of the most refractoiy metals to be smelted with ease, are 
at present of minor interest. Is it not this over-anxious 
regard for “ practical results ” that has led to the com¬ 
plaints, too frequently made, about the decline of chemical 
research in England } The spirit of the old investigators 
of the school of Priestley, Cavendish, and Black seems to 
be forsaking us, and, with certain exceptions, our most 
efficient workers are devoting their time and energies to 
effecting permutation! and combinations among the ele¬ 
ments—in seeing in how many ways certain atoms of 
carbon, hydrogen, and oxygen can be combined, or in 
locating atoms to certain imaginary positions in space. 
It must not be for a moment supposed that we ad¬ 
vocate the entire cessation of this kind of work— 
it is useful in its way as supplying facts, but by itself it is 
not sufficient to lead us to hope for any great advance¬ 
ment in our knowledge of chemical laws. The greatest 
advancements in chemistry have been the results of the 
application of physical discoveries-—witness the vapour- 
density control for the formulae of compounds and the 
atomic weights of the elementary gases ; or the determi¬ 
nation of specific heat as a means of controlling the 
atomic weight; or turn again to that great engine of 
modern research, the spectroscope, which has enabled as 
to extend our list of known elements, and which reduces 
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the chemistry of this globe and of suns infinitely remote 
to one common basis. So also is isomorphism an essen¬ 
tially physical phenomenon and one for the explanation 
of which wc shall doubtless be hereafter indebted to 
physics. The Newton of chemistry may be looked for in 
the ranks of physicists. In the meantime let us only 
hope for “new methods” of research—let investigators 
seek for some method bearing the same relation to our 
chemistry that the “pneumatic chemistry” of Priestley 
did to that of his time. 


ON TKSTIMONIALISM 

J U ST now, there must be several scientific men asking 
themselves what can be the conceivable value of 
testimonials in determining the relative fitness of a number 
of candidates for any appointment of such importance as 
a Professorship of a most important branch of natural 
science in a great scat of learning. 

It is not a point of any great difficulty to determine, to 
one’s mental satisfaction, in what cases testimonials are of 
value -for they are sometimes most useful—and when they 
are worthless in comparison to other methods for testing 
the relative efficiency of different men. 

Testimonials, or an examination, or the two combined, 
are no doubt necessary, when the post to be competed 
for is one, the qualities required for which arc not capable 
of being exhibited to an electoral body by the competitors 
in any other way. For minor appointments, therefore^ 
such as clerkships, smaller educational posts and the like, 
they are indispensable; as they arc in cases where the 
intimacy of the relationship between the holder of the 
post and those he is placed above is close. But for 
appointments so honourable and responsible as the Pro¬ 
fessorship of Physiology in the University of Edinburgh, 
or that of Chemistry in the University of Glasgow, we 
cannot help thinking that testimonials are a farce. Can¬ 
didates for such cha:rs are not youths; they must have 
had the opportunity of maturing their minds by careful 
training, during which time frequent opportunities must 
have occurred for them to take up some fresh branch of 
their subject and work it out independently, with some 
originality in the methods they employ. Their confidence 
in their methods and results ought to have been sufficient 
to make them publish them, and so expose them to the 
criticism of the scientific public, who do not generally 
take long to form a fairly correct estimate of the abilities 
of authbrs. If all candidates for important posts were 
compelled to rely for their election on their works alone as 
testimonials, we are sure that the electors would be less 
trammelled, and more in a position to make judicious 
selections* 

By some it may be remarked that what is wanted in the 
cases above instanced is good teachers, and that if men 
with original power can be obtained at the same time, so 
much the better; this requirement makes the general ability 
of the professor a secondary consideration in compari¬ 
son with his teaching powers. We are of opinion that 
this is a mistaken view rf the subject. Very frequendy 
the most talented followers of scientific inquiry are not 
such effective lecturers at first sight as their less-gifted 
colleagues; still, we never knew a case in wkich 
there was not a peculiar charm about the teaching of a 


master-mind that gives an impulse to study on the part 
of the student, producing in the long run more bene¬ 
ficial results than the routine discourses of a mere 
expositor of other people’s work. Another thing is that 
the connection of great names with a seat of learning in 
itself gives a stimulus to younger workers, raising suc¬ 
cess in mental work to a position which it is not easy 
for it to attain, on account of the fact that its results 
have frequently no immediate practical bearing. 

In one at least of the cases we are referring to it is unfor¬ 
tunate in some respects that the electors have no special 
interest in the science they have so great a power indirectly 
to advance. In consequence of this their knowledge of 
the respective merits of the candidates must be uncertain, 
and we do not think that it will be much increased by the 
showers of testimonials which it is evidently the intention 
of more than one of the candidates to submit. One candi¬ 
date has sent broadcast a lithographed form, sometimes 
even to men his junior in position and age, courting testi¬ 
monials. What possibly can be the value of the pound’s 
weight of paper he will probably thus accumulate ? He 
ought to remember that no number of shots irom a 
smooth-bore gun will send a ball as far as a single one 
from an Arfiistrong, and on that principle reduce the 
number and endeavour to increase the quality of the tes¬ 
timonials he sends in ; by which means he will save the 
adjectives as well as the temper of his acquaintances. 

Another candidate sends us the printed list of his pub¬ 
lished works, and to that we see no particular objection. 
But appended to each is a selected series of reviews, from 
which al] the unfavourable ones are carefully omitted. It 
is, no doubt, unpleasant to print adverse criticism, but 
how can the electors be expected to form a correct esti¬ 
mate of the value of the works reviewed, if those in their 
favour only are introduced ? The reviews, as one-sided, 
had been much better omitted, or, if printed, had much 
better have been inserted without selection. It is this 
extreme mode of action thus adopted which has called 
our attention to the subject. 

On the whole, we think that the electors for the 
Scotch Science Chairs have a by no means easy task 
before them, and we sincerely hope that in their selection 
they will lay stress on soundness of judgment and scien¬ 
tific thought rather than on quires of testimonials wrung 
out of acquaintances and friends, who would much rather 
have been otherwise employed than in putting pen to 
paper for the purpose. 

Moreover, we are of opinion that not only should a 
man’s researches be taken into account in making an 
appointment to any science chair, but also that no election 
should be made without taking the opinion of those com¬ 
petent to form an estimate of the value of these re¬ 
searches. 


THE RAINFALL OF BARBADOS 
Report ttpon the Rainfail of Barbados^ and upon its 
fluence on the Sugar Crops, 1847-1871., With two. 
Supplements, 1873-74. By Governor Rawson, C.B, 

HIS Report gives the result of observations 
since 1847, at a large number of stations 
distributed over the island. The total area of Baihstdos 
s 166 square miles; in 1847, only three staiiMt had 
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been ettablidied, in 1873 there were 178, so that at 
sent thete is more than one gauge to every square mile. 
By this system the conditions of local rainfall have been, 
as it were, put under the microscope; and the store of 
information obtained after the suggestive manner in which 
it has been analysed in this Report, will be not only 
valuable to the sugar-planter, but interesting to the 
meteorologist 

The north-east trade-wind prevails at Barbados during 
three-fourths of the year, and most of the tain comes 
from that quarter. Heavy showers come at certain sea¬ 
sons from south-west and north-west, but generally fail to 
reach the eastern districts. Indeed it very rarely happens 
that rain falls at the same time, or in equal proportions, 
over the whole island; it has, therefore, been divided 
into two main districts, the windward, and chiefly high¬ 
land, and the leeward, or lowland section. 

With regard to the yearly rainfall of the whole island 
from 1847 to 1871, it has been found, among other results 
(1), that the nunfall of fifteen years was above the 
mean, that of ten years below it; (2) that the deficiencies 
were generally greater than the excesses above the mean, 
that is, droughts, when they happen, are heavy ; (3) that, 
taking the thirty years 1843-72, no succession of wet or 
dry years in cycles can be traced, but rather an alter¬ 
nation of wet and dry years. No more than two dry 
years have occurred together, but as many as three and 
four wet years. 

With regard to the monthly rainfall: the mean of all 
the months is under 5 in.; March is driest, October 
wettest. In wet years May contributes most to the ex¬ 
cess, March least. March is the only month of which 
the mean rainfall in dry years has exceeded the average. 
In dry years the deficiency is generally spread over the 
whole'year; in wet years the excess is generally confined 
to the rainy season (autumn). On the other hand, taking 
the seven wettest and the seven driest years of the period, 
we observe that in the wet years two-thirds of the excess 
proceeds from heavy rains in the dry season, and that in 
the dry years more than two-thirds of the deficiency is 
caused by three out of the same four months, viz. June, 
July, and May, and by October and May. 

A comparison between the three highest and the three 
lowest rainfolls belonging to each month during the 
whole period of twenty-five years shows a remarkable 
uniformity of the relation between the percentages of the 
extremes; thus the difference between each average of 
the lowest months and each average of the highest 
amounts in none of the twelve months to more than 90 
(May) or less than 65 per cent (August and September). 

Of the two stations, Binfidd and Halton, lying respec¬ 
tively at 1,065 and. 280 ft. above the sea, the former 
received on an average nearly 11 in. more rain in the year, 
and showed a greater monthly variability. The influence 
of elevation is interesting. A table of rainfall in 1870 and 
1871, at various heights from 100 ft up to 1,000 ft, shows 
an increase at every step of 100 ft. but one, and the total 
increase at 1,000 ft. amounts to 2073 in. on the mean of 
two years. Two exceptions to this regular increment in 
the means for 1871-73, in supplement No. 2, are ascribed 
to the lower stations catclung the we^erly rains, which 
do not penetrate far inland. 

In March, one-half mereiain fell at night than by day. 


From June to November, the days are slightly the wetter, 
from December to May, the nights. 

One of the objects of this inquiry is to assist those who 
are interested in calculating the character of coming 
seasons. For such a purpose the annual averages of, 
each month are taken, after eliminating the exceptional 
months of very great or of very slight rdnfalL The 
original averages are not affected more than 6 per cent, by 
this removal Having the ordinary limits of monthly 
rainfall tabulated, and observing the general appearance 
of the weather, every planter can form some conjecture 
whether the coming month will be wet or dry. 

Appendix No. 36 shows the influence of each month 
according to the rainfaO, upon the crop of the same year, 
and upon that of the following year. Thus a man might 
fairly bet 9 to 3 that a wet February will be followed by a 
bad crop, and 8 to i, the highest odds of all, that a wet 
September will give a good crop next year. 

A wet year is followed almost invariably by a good crop 
in the following year ; and it is found that by multiplying 
the total rainfall of the preceding year by 800 and adding 
7^ per cent, if that year was a dry one, or subtracting 7| 
per cent if that year was a wet one, the crop may be 
calculated in most instances within 3,000 hhds., the 
average yield of the island being 45,000 hhds. The 
good chance of predicting so nearly the total exports of 
Barbados for the coming year cannot fail to be of value, 
and further experience will no doubt reduce the proba¬ 
bility of error. Let us hope that other States may be led 
to undertakings of the same^kind by this example. 

F. A. R. Russell 

OUR BOOK SHELF 

Manual of British Botany, containing the Flcnoering 

Plants and Ferns arranged according to Natural 

Orders. By C. C. Babin^n, M.A, F.R.S., F.L.j). 

Seventh Edition ; corrected throughout. (London : I. 

Van Voorst, 1874). ^ 

We cordially welcome this new edition of a “Manual 
of British Botany " which continues to hold its ground 
against all its competitors. We do not propose to rt;crn«.f 
the rival merits of Hooker’s, Bentham’s, and Babington's 
hand-books; each has specialities in which the othen are 
wanting; and each will, no doubt, long have its advocates 
and admirers. A special claim to popularity as a feld- 
book is advanced by the present work on the groii^ of 
its portability; and a great advantage is alleged by those 
who use it to be presented by the practice of pla.-i’ng in 
italics a few words in the description of each species 
referring to the character by which it is more readily 
distinguished from its nearest allies. Comparing the 
work with the most recent of the earlier editions whi^we 
have at hand—the 4th, published in 1856—we find that it 
extends only to twenty-six pages more, notwithstanding 
the numerous additions made since that time to Biitiw 
botany, of which ample accouitt has been tay^n in the 
present edition. The only alteration made in the primai y 
classification (comparing these two editions) is the sepa- 
ration of Cannabinacea from Urticaceae. The number of 
natural orders is six more than in Hooker’s “ Student’s 
Flora,” notwithstanding the union of .SaliVaf^ ^ Myri- 
cacea, Betulacea, and Cupulifera into the somewhat 
artificial group of Amentifera. The location of indi¬ 
vidual genera has also been in some cases revised, as the 
lenu^of Narthecium from Juncacea (Babington.4th ed.) 
or Uiacea (Hooker) to Mrianthacea. RefeiTing to s^e 
of the more difficult genera, in which Prof. Babingten is 
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an acknowledged authority, we find the number of mcies 
of Rubus increased from 41 to 45, while that of Rosa is 
reduced from 19 to ii, and of Salix from 32 to 29. We 
have never been able to understand on what principle 
Characeae find a place in a work devoted to Flowering 
Plants and Ferns,’’ by the latter term being apparently 
meant Vascular Cryptogams. Prefixed to the work is a 
useful Glossary not found in. the earlier editions ; but the 
author has wisely refrained from acceding to the wishes 
of some young botanists by prefixing a short Introduction 
to Botany.” With the numerous admirable works now 
at their disposal, students ought to have no difficulty in 
making themselves acquainted with the Flora of the 
British Islands. A. W. B. 

Eclipses, Past and Future, with General Hints for 
obsefvin^ the Heavens, By the Rev. S. J. Johnson, 
M.A., F.R.A.S., Rector of Upton-Helions, Devon. 
(Parker, 1874). 

This little book is a combination of two distinct treatises; 
one a description of past and future eclipses; the other, 
a catalogue of celestial objects falling within the range of 
such small telescopes as amateurs frequently possess. 
Each of these, it seems, was originally of greater bulk, 
and intended for separate publication, but they have now 
been condensed into a single small volume. This has the 
merit, not very common in these days, of being more 
than a mere compilation ; the ancient eclipses, including 
those in the “Saxon Chronicle” (of which the author 
tells us no description has hitherto been published), 
having been approximately computed for the purpose 
from the tables in the “Encyclopaedia Britannica;” and 
the notices of the planets, double stars, &c., being derived 
from actual observation. The book is pleasantly written, 
and without professing to go deeply into the subject, may 
well find readers among those who feel a general interest 
in astronomy, but have no intention of making it matter 
of serious or accurate study, or of going much beyond 
the limits of a 2 \ in. telescope. It would have been im¬ 
proved (without departing from its sketchy character) 
by a little more fulness and explicitness of treatment in 
some places ; for instance, in the description of the belts 
and satellites of Jupiter, and where the abbreviated sym¬ 
bols of the Palermo Catalogue are left unc^xplaincd. Some 
misprints, too, have escaped in the revisiq^ The follow¬ 
ing extract may interest our readers :—“ those who 

have very large telescopes, and who are nov disposed to 
take them to oriental climates, it would be useful to have 
records of the number of clear nights in different parts 
of the kingdom. By clear nights, let us understand nights 
cloudless, or nearly so, till ii p.m., or else clear for a full 
hour or two. Formerly my observations were taken in 
South Lancashire, but since the early part of 1870 in 
Devonshire. In 1859, the number of nights clear, partly 
or throughout, was ^ ; in i860, 43 ; in 1861 and 1862, 
46 each ; in 1863,47 ; in 1864, 83 ; in 1865, 82 ; in 1866, 
77 ; in 1867, 55 ; in 1868, 62 ; in 1869, 58; in 1870, 112; 
in 1871, 98 ; in 1872, 90 ; in 1873, 82.” 

I'lie Human Eye, By W. Whalley. (London : I. & A, 
Churchill.) 

In this small work the author tells us that he has incor¬ 
porated the substance of a lecture on the subject, together 
with additions in various directions. He discusses, in a 
popular manner, the eye in man, and adds many facts 
with regard to its structure in other animals. His remarks 
are mostly anatomical, and we are disappointed to see so 
little notice of many physiological phenomena connected 
with the power of sight, which bring out the beauty of the 
organ of vision in a way which can be understood by the 
most amateur of readers. There is a want of consecutive- 
ness in many of the paragraphs and chapters, though as 
a whole die book is a very readable one. Many of the 
instances given are wanting in grasp; for instance it lii 


remarked that “ In some of the ichneumons or * Pharaoh’s 
rats,’ as the Egyptians call them, in the coatimundi, which 
somewhat resembles the racoon, and in the mangre, the 
osseous orbital ring is incomplete, and in a group of minor 
quadrupeds^ entidra the Hyracidse, the malar, or cheek 
bone, constitutes a perfect orbital ring.” It is well known 
that the orbital ring is complete in ml the Quadrumana 
and many Ungulata, and that it is absent in most other 
mammals ; why then take the particular examples, which 
are not particularly good ones, and lay special stress on 
them. The deductions drawn are of a strongly teleological 
nature, and we cannot do better than recommend the 
authors reperusal of his work for the refutation of one of 
his concluding remarks, namely, that “ In reviewing this 
very imperfect and disconnected sketch of the structure 
of the eyes of the different classes of animals, we cannot 
fail to recognise the fact that the human eye far trans¬ 
cends, both in mechanism and power, that of every other 
animal.” We however deduce that the condor can see 
further, that many animals have an extra eyelid, and 
some bigger eyes than man himself, showing that his is 
inferior instead of superior in many respects. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Early Contributions to Spectrum Photography and 
Photo-chemistry 

1. My first attempt at photographing the fixed lines of the 
spectrum wus made in 1834. It was on ]>aper covered with silver 
bromide. As mentioned in the Philosophical Magazine, May 
1843, it proved to be a failure. In the summer of 1842, simul¬ 
taneously with M. Becquerel, by using daguerreotype plates, 1 
succeeded, and in the following March sent a drawing of the 
photograph to the Philosophical Magazine^ which was publidied 
in May. At that time 1 did not know that M. Becquerel was 
experimenting in the same direction. 

The great lines a, 7, less refrangible than the rest, and 
which M. Lamansky has recently re-detected by the aid of the 
thermo-multiplier, are given in that drawing. These in the 
diffraction spectrum must be bands of very considerable width. 

2. Sometimes a person is deprived of fair credit for his labour 
by what may be teimcd public perversity. I experienced this in 
the case of the chlorine and hydrogen photometer. The principle 
of this instrument is, that chlorine and hydrogen obtained in 
equal volumes by the electrolytic decomposition of hydrochloric 
acid, are made to reunite by exposure to light. X described a 
simple instrument of the kind in the Philosophical Magazine for 
December 1843. It still remains the most sensitive f all photo-o 
meters. Twelve years subsequently, Professors Bunsen and 
Roscoe modified it, and used it in their photo-chemical re¬ 
searches. In their memoirs, published in the Transactions of 
the Royal Society, they give full credit for the invention to me, 
and remark that by its use I had ** succeeded in establishing 
experimentally some of the most important relations of the 
chemical action of light/’ They did justice in the matter, but 
not so the public. The instrument currently passes as their 
invention, not mine. 

While speaking of photometers there is another to which I 
may allude. It depends on the principle that a solution of ferric 
oxalate is decomposed with evolution of carbonic acid on expo¬ 
sure to light. The carbonic acid may be measured or weighed 
by any ot the ordinary methods. 1 described such an instru¬ 
ment in the Philosophical Magazine, Sept. 1857. Quite recently 
M. Mardhand has published in his Annates de C/iemie several 
experiments by its use, evidently unaware that it had been em¬ 
ployed by me many years ago. 

3. In 1843 I made photographs of the diffracdon spectrum 
formed by a grating both by reflection ar.d transmission, and 
published drawings of them. An account of this may be seen 
in the Philosophical Magazinc'^xsa^ 1845 and Match 1857. These 
were the first diffraction photographs ever made. They tbete- 
fore preceded those of M. Mascart by many yeara. Of eonrse 
thqr were not at all oompanble with the very fine <mes c^tned 
lecently by my son, Dr. Hemy Diaper, 
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4. In my memoir ** On the production of light by heat” (Phil. 
hfag.| May 1847), 1 established experimentally the following 
facts:— 

(x) All solid substances and probably liquids become incan¬ 
descent at the same temperature. 

iz) The thermometric point at which some substances become 
red hot is about 977 Fahrenheit degrees. 

(3) The spectrum of an incandescent solid is continuous ; it 
contains neitner bright nor dark fixed lines. 

(4) From common temperatures nearly up to 977 F., the rays 
emitted by a solid are invisible. At that temperature they are 
red, and the heat of the incandescing body being made conti¬ 
nuously to increase, other rays are added, increasing in refrangi- 
bility as the temperature rises. 

(5) Whilst th^ addition of rays so much the more refrangible as 
the temperatuie is higher is taking place, there is an augmenta¬ 
tion in the intensity of those already existing. 

This memoir was published in both American and EuropCian 
journals. An analysis oi it was read in Italian before the Royal 
Academy of Sciences at Naples, July 1847, by M. Melloiii, 
which was also translated into French and English. 

Thirteen years subsequently M. Kirchhoff published his cele¬ 
brated memoir ** On the relations between the coefficients of 
emission and absorption of bodies for light and heat.” A trans¬ 
lation of this memoir may be found in the Philosophical 
Magazine^ July i86o. 

In this memoir, under the guise of mathematical deductions, 
M. Kirchhoff, taking as his starting-point the condition discovered 
by Angstrom in 1K54, respecting the relations between the 
emitting and absorbing powers of different bodies for light and 
heat, among other things deduces the following facts. I give 
them as they are succinctly stated by M. Jamin in his ** Cours 
de Physique de Tecole Poly technique ” (1869). 

(1) All bodies begin to be red-hot at the same moment in the 
same space, and become white-hot at the same time. 

(2) Black bodies begin to emit red rays near 525 C. (977 F.) 

(3) The spectrum of solids and liquids is devoid of fixed lines. 

(4) The rays first emitted by black bodies are red ; to these 
are added successively and continually other rays, increasing in 
rcfrangibility as the temperature rises. 

In his celebrated memoir, and in subsequent publications on 
the history of spectrum analysis, M, Kirchhoff abstains from 
drawing attention to the coincidences 1 am here pointing out, 
except that in a foot-note to his memoir he makes in a single 
word allusion to mine. But from this no one would infer what 
were really the facts of the case, and accordingly in the biblio¬ 
graphical lists subsequently published, in works on spectrum 
analysis, such as those of Prof. Roscoe and Dr, Schellen, my 
memoir is not noticed. 

I earnestly solicit those who take an interest in the history 
of spectrum analysis to compare my memoir in the Philo¬ 
sophical MagazinCy May 1847, with those published by M. 
Kirchhoff thirteen years subsequently, on the radiating and ab¬ 
sorbing powers of bodies (Phil. Mag., July i860), and on the 
history of spectrum aaalysis (Phil. Mag., April 1863). 

John William Draper 

University, New York, July 8 

Sounding and Sensitive Flames 

In Nature, vol. x. p. 223, Prof. Hcrschel describes some ex- 
periments recently made the Newcaistle College of Science, 
whereby sonorous vibrations are produced in tubes by means of 
heated wire-gauze instead of the ordinary gas flame. Interesting 
as aie these experiments, they arc, however, by no means new. 
The influence of heated wire-gauze in giving rise to vibrations of 
air within tubes was, I believe, first published by Prof. Rijke of 
Leyden. In Koenig’s catalogue for 1865, Rijke’s tube is adver¬ 
tise (No. 27) and the meth^ of experiment described. The 
readiest way of making the experiment is to cut a piece of the 
oidini^ fine iron-gauze to the size of a sixpence or shilling, and 
press it some three inches up a glass tube of corresponding bore. 
Almost any length of tube over one foot may be emplc^ed, so 
that notes of varying pitch con be obtained. The gauze is ei^y 
heated by a little alcohol flame at the end of a bit of quill tubing. 
Employing platinum-gauze hcftcd an electric current, or a 
gas flame resting above the gauze, the sounds can be rendered 
permanent By one or other of these methods no doubt many 
of your readers have, like mys^f, often repeated this experiment 
dunng the last six or seven ycam; : i 


I notice also that Prof. Herschel has kindly attributed to me 
a modification of the ordinary sensitive flame ; the credit of this 
belongs to Mr. P. Barry, of Cork. This arrangement simply 
consists of a sensitive flame burning on wire gauze, insteacl o 
directly from the gas jet. It was described in Nature, vol. v. 
p. 30, and some further experiments on this kind of flame are 
to be found in the journal of the Franklin Institute for April 
1872. 

Perhaps it is not out of place to add here that when a sensitive 
flame under the influence of sound is viewed in a moving mirror, 
the state of its vibration, thus seen, reveals some interesting 
facts. Under such circumstances, the flame is capable of show¬ 
ing the nature of the different vowel sounds, and further, by the 
broken appearance of the flame one is able to detect sonorous 
vibrations too faint to be heard and too feeble otherwise to affect 
the flame. 1 have given a representation of the flame seen in a 
moving mirror on the plate appended to an article in the Popular 
Science Pcvmu for April 1867. The flame that is most suited 
for the vowel experiments hapj^ens to be the parent of the family 
of sensitive flames, and is described in a little paper of mine in 
the Philosophical Magazine for March 1867. 

W. F. Barrett 

Science Schools, South Kensington, July 27 


Aid to Private Research—Circulation of Scientific 
Memoirs 

There arc many scientific students scattered through the 
country, as science-masters in schools, and in other capacities, 
who are willing and competent to undertake original researches 
in their special branches of science. The great obstacle to their 
attempting it is, in most cases, the cost of the necessary instru¬ 
ments. It is of course impossible to expect such apparatus 
as is required fur original work to be supplied from the 
science lands of a school, these being properly applied 
to provide only what is requisite for teaching the pupils; 
so that if an investigation is to be attempted, the whole 
cost falls upon one who is probably just beginning life, and 
is quite unable to afford it. The work is therefore postponed 
for a considerable period, and perhaps is given up altogether. 
Now the Department of Science and Art grants aid in fitting up 
the schools which are under its control. If the Department 
would give similar aid towards purchasing expensive apparatus for 
research, or would allow competent workers to hire such instru¬ 
ments for the period they require them, much of the difficulty to 
which I have alluded would be removed. Many, I am sure, would 
be glad to avail themselves of the opportunity, and would willingly 
fulfil the conditions necessary to ensure the safety and proper use 
of the apparatus. 1 may remai-k that by this means it would 
probably be easy to organise to a certain extent the investigations 
to be carried on, and thus render the results far more valuable 
than they would be if isolated. Looking to the national import¬ 
ance and the unremunerative character oi this kind of work, few 
will think that this appeal is exorbitant. 

I wish to allude to another point, to which attention has 
already been drawn in your correspondence columns (Nature, 
vol. viii, pp. 506, 550). A scientific man, unless he is fortunate 
enough to be within casv distance of a large scientific library, 
is practically debarred from reading even the most valuable 
memoirs tlial are published. Abstracts, indeed^ he may see; 
but these only serve to remind him that if he would get the 
original memoir for himself, he must purchase with it matter 
which is useless to him, but perhaps of the highest value to a 
worker in another branch. If these memoirs could be purchased 
In a separate form—or even if collections of papers bearing upon 
closely related sul^ccts could be obuined—another cause of the 
costliness of science would be removed. 

It has occurred to me that something ought to be done 
amongst ourselves to remedy our position as regards the transac¬ 
tions of the learned societies and the scientific periodicals. Could 
not a book-club be instituted, the members of which, upon paying 
a small annual subscription, should receive in turn the chief saen- 
tific periodicals? Or would it be more easy for a number of us 
who happen to take in different journals, to exchange them ? 
If any of your readers should be inclined to co-operate with me 
in initiating either of these schemes, or to furnish any suggestions 
on the subject, 1 should be glad if he would communicate with 
me. 

Sharbone, Dorset, July ix H, W, Lloyd Tanner 
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Photographic Irradiation 

As the question of whether irradiation is due to the imperfec¬ 
tion of the instruments^ or to an action taking place within the 
thickness of the collodion dim, is a matter of considerable im¬ 
portance in all cases in which photography is made use of for 
the purposes of accurate measurement, I have repeated and some¬ 
what varied the experiments which have lately been described in 
Nature, voh x.pp. 205, 223, by Mr, Ranyard. 1 therefore laid on 
a uranium dry plate a piece of platinum foil, and with full aperture 
of lens took, with an exposure of twenty-five minutes, a photo¬ 
graph of a piece of cardboard, in which were four parallel slits, 
hung against a background of bright sky. In spite of the long 
exposure, the images of the slits are sharply cut off at the place occu¬ 
pied by the edge of the platinum foil, though at the same time 
there are very marked traces of the outer hazy irradiation arising 
from reflection from the back of the plate. I then took with 
the same exposure, and underVhat seemed to be similar con¬ 
ditions of illumination, a photograph of the same cardboard 
sheet, on an extra-sensitive Liverpool plate, and again found that 
the images of the slits were sharply cut off. This seems to me 
to decisively show that the irradiation cannot be due to a spread¬ 
ing within the film, caused by the light dispersed from the 
highly illuminated particles in the collodion, as suggested by 
Mr. Aitken ; and I feel inclined to agree with Lord T.indsayand 
Mr. Ranyard that it must be due to some cause that has its seat 
of action in front of the collodion film. 

Bedford W. C. Crokts 


Feathering in Flint Weapons 

It is now some years since I first noticed the fact that in a 
number of flint weapon heads in my possession a distinct spiral 
could be traced in the form, this being evidently due in part to 
the direction of the line of fracture in the flint, but also in part 
to an exaggeration of this by the hand of the workman. In the 
last number of the Scientific American is d picted an arrow-head 
with the edges very distinctly feathered, so that if the weapon 
with which it was armed was propelled with any great rapidity, its 
revolution would be a matter of necessity and would result in a 
greater steadiness in its line of trajectory. 

After having ascertained that my own weapons were all twisted, 
I examined a number of others with the view of ascertaining if 
the same spiral existed in them, and in all I found that there was 
something like it, and the more finish they presented the more 
twisted they were. 

A very simple method enabled me to show the twist well. I 
pressed a flint between two pieces of greased pipeclay, then re¬ 
moved it carefully and filled its place with liquid plaster of Paris. 
Cross-sections of this cast in various directions showed the twist to 
perfection, and I found that the two wings of the flint were 
twisted in opposite directions though identical in relation to the 
axis of rotation), and that the curvatures were identical with those 
seen in the iron arrow-heads provided with wings which are used in 
many savage countries to this day, and were till lately, if indeed 
they are not still, made in large quantities in Birmingham. The 
most perfectly twisted stone arrow-head which 1 have yet seen is 
one made of quartz, where the line of fracture could not help the 
manufacturer m the least, and where it must have been the result 
of deliberate workmanship. It was an American weapon. The 
line of fracture of flint always gives a more or less pronoun^d 
spiral, and this may be one of the many reasons for its having 
lieen almost universally selected as the material for arrow-heads 
when it could be got. In fact, it is a difficult thing to find a flint 
flake of any size which has not a very evident spiral form, and I 
have a photograpli in my possession of two weapons which I 
have examined and which are almost identical, one found without 
its shaft near Bridlington, in Yorkshire, and one with its shaft 
found in the hands of a native of New Zealand ; and it would be 
impossible to tell, from the style of manufacture, which weapon 
belonged to which country. It is impossible to regard this as 
mere coincidence, but we must look on it, in each case, as 
an independent discovery of the principle of the rotation of the 
rifled projectile. Lawson Tait 

OF FUNCTIONS IN THE 
BRAIN 

A t obe of the last meetings of the Royd Society, Dr. 

Burdon-Sanderson related the results of experi¬ 
ments he had recently made with a view to Ae Jiirthw 
investigation of the important discovery of Hitaig and 


Fritsch, that there are certain spots on the surface of the 
cerebral hemispheres by the excitation of which the 
muscles of the opposite side of the body can be thrown 
into combined action. 

It is well known that Dr. Fcrricr, of King's College, 
who has studied the topographical distribution and limita¬ 
tion of these active spots or areas with great minuteness 
on a considerable variety of animals, has founded upon 
his experiments a theory that these spots correspond to 
organs situated at or near the surface of the hemispheres, 
and that it is the function of these organs to originate 
combined voluntary movements. Dr. Ferrier has accor¬ 
dingly proposed to call them “ motor centres.’* 

As, however, the facts appeared to Dr. Sanderson to 
be quite as consistent with the view previously entertained 
by physiologists that the function of co-ordinnting volun¬ 
tary movements is localised lower down in the cerebro¬ 
spinal centres, he thought it necessary to ascertain, with 
reference to some of the most characteristic combined 
movements produced by stimulation of the surface of the 
brain, by the interrupted voltaic current (Hitzig and 
Fritsch), or by induced currents (Ferrier), whether the 
very same combinations of movements could not be 
produced after ablation of the grey substance in which 
the centres " for their production were supposed to be 
contained. If it could be shown that after complete 
removal of the ‘‘ centres," the effects to the production of 
which they were supposed to be essential could still be 
observed, this would go far to prove that the facts had 
been misinterpreted; and if it could be further shown, not 
only that the phenomena might present themselves in 
animals deprived of the centres from which they were 
supposed to originate, but that they could be produced 
in such animals by the same metliods and under the same 
circumstances as in normal animals, this would go far to 
negative the existence of any organs at the surface of the 
brain to which the term “ motor centre " could with any 
propriety or accuracy be applied. 

In accordance with these considerations, Dr. Sanderson 
planned experiments, in gome of which the superficial 
convolutions containing ‘‘ centres " were removed, while in 
others the whole of the anterior part of the left hemi¬ 
sphere as far down as the outer portion of the corpus 
striatum was taken away with the aid of a sharpened 
spoon. In each case it was found (i) that when after the 
removal of the cortical grey substance, the cut surfiice of 
white substance is excited by induced currents, move¬ 
ments of the opposite side of the body are produced, 
which arc of the same character as those which result 
from excitation of the natural surface ; (2) that the excita¬ 
bility is limited to certain spots, which can be as sharply 
defined as those demonstrable on the natural surface; 
and (3) that the relative positions of the active spots on 
the cut and natural surfaces respectively correspond 
closely with each other. 

Simultaneously with the publication of Dr. Sanderson's 
communication, a paper appeared in Eckhardt’s Bcitrdgc, 
in which an account was given of very similar experi¬ 
ments, of which the results, though incomplete, corre¬ 
sponded, so far as theory went, with those above related. 
We learn also that Prof, Hermann of Zurich has also 
made experiments which have led him to reject in the 
most unequivocal manner the conclusions of Hitzig and 
Fritsch. 

THE FORM OF COMETS^ 

11 . 

L et u$ see what ideas, what explanations have bee& 
suggested by the aspect of these monstrous pbeno*^ 
mena, so evidently subject to the influence of the sun. 

On examining comets, the first idea which pre* 

* Contiatted from p. 239. 
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seated to the mind is that the head of a comet is the seat 
of an emission of matter which takes place in a direction 
opposite to the sun; it seems as if the comet fused at 
one end, and that the matter thus thrown off is arranged 
into an immense plume, exactly like the smoke which 
escapes from the chimney of a steamer at full speed. 
Let us examine this analogy more closely, and suppose, 
first, the boat to be motionless, with the smoke ascending 
vertically in a perfectly calm atmosphere. Each puff of 
this smoke is sent into the air with a certain speed, and 
the successive sections of the vertical plume thus formed 
wll represent the positions which these puffs will have 
reached at the same instant. The puffs first emitted will 
be the highest i the latest ones Will be lowest; if then we 
knew the law of the ascending movement of any puff, we 
should thus be able to assign the instant at which each 
section of the vertical plume was shot forth. Meantime, 
should we set the steamer moving in the motionless air, 
the place at which each section is emitted will gradually 
advance; each of these will ascend almost vertically over 
its place, for the speed of the horizontal movement which 
the boat communicates to it will be very rapidly exhausted 
in resisting the motionless air, and at the end of a certain 
time these puffs will be found dispersed in an inclined 
plume, presenting a curvature more or less marked. At 
first, this curvature will assume a vertical direction, ue. 
the direction of emission. 

On the other hand, the successive puffs, in ascending, 
tend to spread out; the earliest and highest must then 
become rarefied and disappear from sight. The tail,— 
no, I should say the plume of smoke thus formed, must 
become less and less dense, at the same time becoming 
less and less distinct and gradually getting obliterated. 

Does it not seem as if here we had put our finger upon 
a complete analogy 1 The comet proceeds on its way like 
a steamer; it describes round the sun an orbit elongated 
like the path of a bomb; heated more and more by the solar 
rays, its matter is expanded and escapes into space, like 
that of a rocket. Is it not natural that it should send off 
a plume analogous to that which escapes from the funnel 
of a machine in motion ? If we knew the rate of emission 
of each puff of cometary vapour, would we not be able to 
calculate the place which it must occupy in the tail, 
and even the form of the tail itself ? Reciprocally, after 
having carefully determined the figure of this tail, would 
we not be able to form some estimate of the rate of the 
nucleal emission of the comet ? Such, very nearly, was 
Newton’s point of view in studying these magnificent 
phenomena. The comet of 1680, which appeared in the 
time of Newton, had atail of 25,000,000 leagues in length; 
it forcibly impressed this great geometer, and originated 
in his mind views similar to the analogy which we have 
just indicated. 

But analogy is not always a perfectly trustworthy 
guide. Here the differences preponderate consider¬ 
ably over the likenesses. We have certainly in the 
heavens a heated body which in its progress emits 
vapours like a gigantic steamer; but where is the 
funnel, where is the atmosphere? And, remember, 
the atmosphere here plays an important part, for it 
is its presence which determines the ascent of the 
puffs of smoke. If these ascend, it is from the same 
cause as balloons^ because they are lighter than air. 
Take away the air, instead of mounting they will fall. 
Well, in the sky there is no air; space is void of matter 
forming a continuous and ponderous medium, layer on 
layer, until the surface of the sun is reached. Moreover, 
^plaqe has shown that the power of the sun in attract¬ 
ing a ponderable fluid will not extend beyond a veiy 
narrow limit. As to the ether of the physicist, it need not 
engage our attention for an instant, since, by definition, 
this hypothetical ether is imponderable. We shall not be 
much astonished that the genius of Newton should have 
been content with a similar analogy, if we only reflect on 


' all the difficulties which the doctrine of attraction raised 
in the minds of the eighteenth century, and on the Carte¬ 
sian prejudices which greeted its first appearance on the 
Continent. What would have happened if, at the first, 
the too absolute terms of this doctrine had seemed 
to be contradicted by the phenomena of the figure^ of 
comets ? It was then necessary, at any cost, after having 
incontestably connected the movement of these bodies 
with the new doctrine, to let it also be seen, even though 
it was by an analogy somewhat forced, that their figure 
could be explained in the same manner. 

Now that the doctrine of attraction is established on 
an immovable foundation, our mind is able to detach itself 
from the purely metaphysical part of the original affirma¬ 
tions, which presented it to us as the single force to which 
all celestial phenomena ought to be subordinated. But 
before invoking another force, it is necessary at the very 
outset to draw from attraction all the consequences ap¬ 
plicable to comets ; and we shall do so by showing that 
the force, which seems constantly to tend to unite, to 
agglomerate scattered materia], is, in reality, also ^ite 
capable of producing in certain cases the opposite effect, 
viz., of undoing existing agglomerations. 

To proceed in order, let us ask, first, why comets have 
tails while planets have not. Is it because comets ap¬ 
proach closer to the sun and are thus subjected to a very 
powerful heat ? Certainly not; for the planets Venus and 
Mercury, especially, are constantly closer to the sun than 
most of the comets at their perihelion, and yet neither 
Venus nor Mercury has the faintest trace of a tail. Must 
we attribute the figure of comets to the parabolic nature 
of their orbits, in virtue of which their distance from the 
sun varies enormously, while the planets remain always 
very nearly at the same distance from the centre of our 
solar system ? An illustrious poet, Lamartine, wishing to 
depict a creator of the earth, indifferent to his creature, 
has beautifully said— 

El d’un pied detiatgneux la lani^ant dans Tespace, 

Kentra dans son repos. 

If the kick had been stronger, the earth would have 
been sent to describe a cometary orbit round the sun, 
an elongated ellipse or a parabola, instead of the circle 
which it now describes ; but, for all that, it would not 
have become a comet, it would have had no tail. Do 
you know what shape would be the result on this suppo¬ 
sition ? The imperceptible solar tides of the ocean would 
be gradually restrained in proportion as the earth iii> 
creased its distance from the sun, and soon would dis¬ 
appear altogether; our atmosphere would be more and 
more condensed into layers always spherical and concentric 
with the earth ; our planet would be lost in the depths of 
infinite space without any other change than a more 
marked contraction due to the predominating cold of 
space. 

Are comets, then, formed of matter different from that 
of the planets ? No; such an idea cannot be accepted 
now that spectrum analysis has told us of the existence 
of sodium^ magnesium, and calcium in the sun, hydrogen 
in the stars, and our ordinary gases even in the most 
distant nebulae. Above all, we find the same elements 
subject to the same mechanical, physical, and chemical 
laws. 

The truth is more simple. If our planets have no tails, 
it is because they have an enormous mass; if comets 
have tails, it is because their mass is extremely small, and 
because the attraction which this mass exercises upon 
their materials is not sufficient to hold them back and to 
overcome the external forces which tend to decompose 
them. 

Now have we hit upon a notion which I must dwell 
upon all the more that it has not hitherto been sufficiently 
popularised. You have heard of a general law in the 
world of organised and living beings, called the struggle 
for life,” the fight or effort which it is necessary to make 
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in order to live, i,e, to resist the external forces which 
tend to death. Those that have in themselves a sufficient 
resisting force are developed and found persistent races ; 
the feeble succumb and disappear. The same law reigns 
in the heavens. A body would subsist eternally by virtue 
of its internal forces if it were alone ; but every neigh¬ 
bouring body l?ecomes for it a dissolving cause by virtue 
of the attraction which the former exercises on the latter. 
The strong resist; they are the planets : the weak yield 
and end by succumbing; they are the comets. 

Mechanics will convince us of this. Let us take a 
comet far away from the sun, leaving out of consideration 
at first the very weak attraction to which the former is 
subject; we can do this, for it is then sensibly the same 
for all its parts. Its solid, liquid, or gaseous materials are 
under the influence of their mutual attractions and of the 
feeble heat which they receive from without, freely dis¬ 
posed in regular layers, superposed so as to form a globe 
spherical like the earth, a globe whose centre will be 
occupied by tlie most compact parts and whose surface 
will be formed of the lightest parts. Whether this globe 
be at rest or in motion, if things remain thus, the comet 
will subsist; you will see its bright nucleus surrounded by 
a less luminous but quite sunny nebulosity, and this same 
form will indicate to you a body in which the forces which 
act on all its parts are directed towards the centre. Such 
is the first form in which we have represented Donati’s 
comet (Fig. 3), 

Jlut if the comet comes nearer to the swn, the solar 
attraction will rapidly modify this state of tbiiigs. The 
parts nearest to the sun will be attracted more strongly 
than the centre, and will have a tendency to separate 
from it; the difference of the solar attraction on the 
various parts of the comet will have the effect of elongat¬ 
ing that body somewhat in the direction of the radius 
vector ; this is a phenomenon Quite like that of the tides. 
The second sketch (Fig, 4) of the comet of 1858 offers an 
example of this; but already the eccentricity of the 
nucleus ought to put us on our guard against any 
incompleteness in our present reasoning, founded upon 
the sole consideration of attraction. Nevertheless, you 
see, the body remains entire ,* the solar action being very 
feeble, at that great distance, the attraction erf the comet 
on its exterior strata still preponderates, and the resultant 
of these various forces at each point is still turned towards 
the interior; the layers which compose it are everywhere 
convex externally, and do not show any symptoms of 
dissolution. 

But bring the comet still nearer to the sun ; the attrac¬ 
tion of that body will no longer be limited to the produc¬ 
tion of an elongation; you will see the external layers 
become still more deformed and finally open out so as to 
let matter escape. 

There exists, for every body placed within ihe sphere 
of action of our sun, a surface limit beyond which its 
matter may not pass, under pain of escaping to that body 
and falling within the domain of the solar action. This 
surface limit depends on two things—the mass of the 
body and its distance from the sun. For a planet like 
the earth, whose mass is so considerable, this surface 
limit is very distant, and yet, within the still terrestrial 
region of its satellite, the moon, a child could lift, without 
much difficulty, a body which would weigh for us 36,000 
kilogrammes, so feeble docs the attraction of our globe 
become at that distance of 60 terrestrial radii. A little 
beyond the lunar orbit, a body would cease to belong to 
the earth, and would enter the exclusive domain of the 
sun. But for a comet, this surface limit is much nearer 
the nucleus, and, moreover, it draws hearer and nearer, in 
proportion as the comet approaches the sun. One of the 
most eminent professors of the high education, M. E. 
Roche, of Montpellier, has submitted this question to 
analysis, leaving aside accessory circumstances such as 
the rotatory movement of the body under consideration 


I and the curvature of its trajectory; he has thus been 
enabled to discover that the surface which so limits a 
body in the vicinity of the sun presents two singular 
points in the direction of the radius vector, setting out 
from which this surface is widened out into conical net¬ 
work, in such a manner that the dissolution of a body 
the matter of which reaches or passes beyond these 
boundaries, is effected principally m the vicinity of the 
points referred to, flying, so to speak, into two pieces, 
thus obeying at once the attraction of the comet ana 
especially the thenceforth preponderating attraction of 
the sun. 

And it ought not to be objected to this that there is no 
reason why the matter of a body should tend thus to be 
separated from its centre and to fill a volume greater and 
greater, so as to reach or surpass the fatal limit. This 
tendency exists; it proceeds from the increasing heat 
which a body that approaches nearer and nearer to the 
sun experiences, ana from the progressive expansion 
which thence follows in the matter. Certainly if the earth 
were drawn nearer to the sun, the dilatation of its solid 
nucleus would be a small matter, but thenceforth the seas 
would be reduced to vapour and would pass wholly into 
the atmosphere. In the case of comets, in which the 
matter presents a much less marked degree of aggregation 

■doubtless because its original heat, due to the anion of 
the particles which comfiose it, was not sufficient to 
bring about all the cnemical retetions—the solar heel 
pro^ces an expansion comparable to that of gases. 
According to my calculations, this expansion dilalii the 
radius of the concentric semes which we can distinfoish 
so well in the head of DonatPs cornet^ at the rate of ip 
metres per second. So long as these zones remain in the 
interior of the surface-limit, they are not dissolved j hut if 
they should happen to go beyond it, their materiids go 
off at the bidding of the tun’s attraction. 

Thus all the conditkms of instability are found onitill 
in comets. Their mass is extremely small, and, cont#^ 
quently, the surface limit it very near the centre Of gravto,* 
Their distance from the sun diminishes rafddly tn tM 
descending branch of their trakclory; consequently Ibii 
surface limit becomes more and more contracted, Finirfl^, 
their enormous volume tends uneeasingly to dilate^ W 
cause of the increasing heat of the sun, and to cause the 
cometary matter to shoot out beyond this surface limit. 

What becomes of this matter after it is set free by the 
action of the sun.? Having escaped from that of the 
comet, it will none the less preserve the original speed, f 
the speed which the comet itself had at the moment 
of separation; this speed will scarcely be altered ^ 
the feeble attraction of the cometary nucleus, or by the 
internal movements of which I have spoken, since these 
are measured by a few metres per second, while the gene¬ 
ral motion round the sun takes place at the rate of 10, 15, 
20 leagues and more per second. The molecules, sepa¬ 
rated and thenceforward independent, then describe 
isolated orbits around the sun, differing very little from 
that of the comet. Those which are found in i^vance 
go a little faster and take the lead; those which are 
behind remain a little in the rear; so that the aban¬ 
doned materials are divided along the trajectory of 
the comet in front and in rear of the nucleus. In time 
these materials are separated considerably from the body 
from which they emanate, and are more and more die* 
seminated; but considered at the moment of emission, 
they will form two visible appendages, two sorts of tailt 
opposed and stratified on the orbit of the comet. 

We touch here on the decisive point of our re¬ 
search. To take the final step it will be sufficient for uw 
to consider the two figures 6 and 7. The first represenli 
the successive shapes C, C, C', which a comet must take, 
according to the preceding theory, if there were no other 
force .in play than that of attraction. Fig. 7 represexrti 
the actual fact, the forms which a comet asiacnes in 
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* reality according to its progress in its orbit round the 
* sun^ S. EvidenUy there is no resemblance between these 
two scries of fibres. Then the preceding theory fmls in 
some point, and as the error will not have been in the 
part attributed to attraction, it must be found in the 
assumption that this is the only force. In other words, 
it is sufficient to compare the effects of attraction mth 
the real facts, to be convinced that there must be another 
force at work in the cometary phenomena. And as the 
former would be capable only of disseminating the matter 
along the orbit, the new force must be capable of driving 
this same matter in the direction of the radius vector; it 
must then be opposed to attraction; it must repel and 
not draw. What may this force be ? Ought it not to 
make itself felt elsewhere than in the gigantic tails of 
comets ? How can the same body, the sun, at once 
attract and repel matters of the same origin ? And how 
does it come to pass that since it acts so powerfully on the 
matter of these bodies, this repelling force of the sun 
does not change the movement of their nuclei which 
^pear to follow $0 faithfully the laws of solar attraction ? 
Inis last question will put us on the right track. 

And first, do comets follow rigorously, like planets, the 
laws of attraction ? That the law has been firmly esta- 
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blished in the case of the planets, I cannot doubt, for we 
have for these bodies a historic series of observations 
going back to the Chaldeans and including thousands of 
revolutions of each of them. If there had been the 
least disagreement between the phenomena and the law 
to which they are assigned, the disagreement, no matter 
how small, must at length have become sensible, after 
accumulating during so lengthened a period. But comets, 
in general, appear only once; we only see them and can 
only observe them in a very restricted part of their orbit; 
so that should a very slight influence alter their move¬ 
ments, its effect would be confounded with the inevitable 
errors of observation, and astronomers would not be able 
to distinguish it. There are, no doubt, some periodic 
comets, such as those of Halley, Bi^la, Encke, &c., but 
the first has a period of seventy-nve years, so that in going 
iMck to its earlier appearances, we very soon reach the 
time when comets belonged to the domain of astrology. 
T^t of Bi^la has a period of 6J years, but its first cer¬ 
tain appearance dates opiy from me end of last century, 
and in the course of that time a singular accident has hap- 
Ep*^cd to it: it hos been divided in two. Th« remains 
Encke's comet, the only one which can be subjected to 
the verification of which we have spoken, on account of 
uc numerous revolutions which it has accomplished since 
Its discovery in 1786. Well, it is found that this comet, 
the only one which can be tested in the way we speak 
ot, does not follow exactly the laws of gravitation. Ac¬ 


cording to these laws, when we have taken account of the 
perturbations caused by the neighbouring planets, the 
time of revolution ought to be constant, while, in fact, it 
diminishes regularly during each revolution; the effect 
established in this instance is of considerable magnitude, 
about half a day. 

In face of such a fact there is room for the question 
under consideration, viz., Is attraction the only force 
which governs the universe ? But how can we formulate 
such a doubt, when the carefully-studied movements of 
the planets may be perfectly accounted for, for thousands 
of years past, exclusively by the theory of attraction ? We 
can escape the difficulty by an artifice identical with that 
which enabled Newton to account for the tails of comets 
by attraction alone: I refer to that vast and rare atmo¬ 
sphere which Newton placed in space around the sun, 
and in the midst of which the cometary materials are 
elevated, according to him, exactly as the smoke of our 
chimneys in our terrestrial atmosphere. Geometers, 
then, introduced the resistance which this general 
medium ought to oppose to the progress of a comet on 
account of its small density, while the same medium 
would oppose only an insensible resistance to the planets 
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on account of their relatively small volume and Ihcir 
enormous density. It is a remarkable fact that the 
analysis founded on this impossible hypothesis perfectly 
accounts for the anomaly proved to exist in the orbit of 
Encke's comet, viz., its progressive acceleration. I feel 
bound to question ^is analysis, and to show (i) that its 
primary basis is radically fdse, since it leads to the ad¬ 
mission that a material and ponderable medium may 
imainiinmovable around the sun; (2) that the conclu¬ 
sion of this analysis, so far as it is valid and conformable 
to observation, simj^y proves that there must exist an 
action opposed to the movement of the comet and 
directed along the tangent to its orbit. Various causes, 
moreover, may lead to the same conclusion, and differ 
omy, as to other effects, in quantities difficult to appre¬ 
ciate. But we learned above, from the phenomena of the 
tuls, that there also exists an action in the direction of 
me radius vector. The resisting medium of Encke, or 
the immense solar atmosphere of Newton, being physi¬ 
cally impossible. I have been led, by two different 
ways, to a new force which would satisfy these data by 
producing the two actions or components above mcn- 
ttoned; that which expels the cometary molecules in the 
Erection of the radius vector, and that which acts upon 
the comet in the inverse ratio of its tangential velocity, 
{Taii cQftfinued,) 
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REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES ^^ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULU^^ 

VL 

TN no animal has the study of cranial development 
^ yielded richer results than in the frog. In tadpoles, 
from the time of hatching onwards, such points as the true 
nature of the trabeculae, and their distinctness from the 
investing mass, the fact that the stapes is a segmented 
portion of the ear-capsule, and not the apex of the hyoid 
arch, and the relations of the pteiygo-palatine arcade 
have been demonstrated with certainty. Most instruc¬ 
tive, also, is the way in which the various arches become 
segmented, altered in shape, direction, and relative size, 
and made to subserve the most various functions. 



yic. 17.—Head of Tadpole 2—3 lines lon^, with the facial arches exposed 
by removal of the skin from the left side ( x 6J). 

Resides the adult, nine stages of the frog’s skull were 
described. 

1. (Fig. 17).—In tadpoles at about the time of hatching 
the whole organism is in a very rudimentary condition. 
The mouth and the gill-slits are closed, the dehiscence of 
the tissue between the facial arches by which they are 
formed not having yet taken place. On the first and 
second branchial arches small papillm, the rudiments of 
the external gills, have made their appearance (see Fig. 
17). The little creature, now about a quarter of an inch 
or less in length, is usually found attached to water 
weeds by the horseshoe-shaped sucker beneath its throat, 
which, though serving the same purpose, must on no 

Au _ Ti(jl8. 


fic. 18.—Head ol Tadpole, s lines long ( X 6 J). Or.P. Orbitar process. 

account be confounded vith the suctorial mouth of 
the lamprey. The facial arches are in a perfectly 
simple and undivided condition, all those behind the 
enouth are curved slightly backwards in the Iowa: half, 
while the trabeculae incline forwards and are thus 
to diverge considerably from the mandibuldrs, 
although in Aeir upper portion they have almost exactly 
the same inclination as their successors in the series. The 
investing mass consists of two small patches of nascent 
•cartilage one on each side of the notochord. The audi¬ 
tory are the only sense-capsules [which have undergone 
•chondrification, and in them the process is quite incom- 

J lete, a large membranous space being still left uncovered 
y cartilage. Two pairs of labial cartilages ( 1 ) are formedL 
and probably answer in a general way to the nwt and 
fifth of the series described in the shark (see Fig. 2, 
V 1 *). 

* • Continued from p. id8. 


2. Tadpole about I in. long). The external gills have 
now ffour or five days after hatching) become plumose 
and tne mouth and branchial clefts open freely into the 
pharyngeal cavity. The most important advance is in the 
commencing separation of a small segment (hypo-mandi¬ 
bular) from the second arch, which in the next stage has 
become Meckel’s cartilage. The hyoid has also begun to 
diverge from its predecessor in its lower part, and a fourth 
branchial arch has appeared in addition to the three ob¬ 
servable in the first stage. 

3. (Tadpole about Jin. in length, Fig. i8.) The trabe¬ 
cula have now united with the investing mass and with 
each other before and behind the pituitary body, and 
have become almost horizontal; they likewise begin to 
foreshadow some of the changes which afterwards take 
place in them, becoming slender anteriorly, to form the 
cornua trabeculae (H.T^, and just behind the olfactory sac 



Fig. 19, -Head of Tadpole, i in. long (x 4^). Op. Opercular aperture. 

being thickened slightly in the future ethmoidal region. 
Meckel’s cartilage now forms a true articulation with the 
fixed or suspensorial portion of the arch to which it be¬ 
longs ; slightly above the articulation two processes are 
sent out from the suspensorium ; the outer (Or.P) is the 
ordtfar process^ while the inner (Pl.Pt), uniting with the 
trabecula, forms a commissural band of cartilage, the 
rudiment of the ptcrygo-palatine arcade : between these 
two processes, the second and third'divisions of the tri¬ 
geminal nerve run. The hyoid arch has assumed a won¬ 
derfully shark-like character (see Fig. 2), having divided 
into an upper and a lower segment, the former of which 
(hyo-mandibular, H.M) has come into close relation 



Fig. fto.—Skull of Young Frog, with tail ju’Jt ahsorhed (x ) 5), 

with the preceding arch, while the latter hangs free, 
forming an open angle with the mandible, and unites with 
its fellow of the opposite side by means of a median basi- 
hyal. The investing mass and ear-capsules are now com¬ 
pletely cartilaginous. 

4. (Tadpoles i in. long, Fig, 19.) At this stage the 
hind limbs have made their appearance, and the oper¬ 
cular fold has completely grown over the gill arches on the 
right side, a small slit (Op) still remaining on the left. 
The cranial elements have now assumed somewhat the 
appearance of a skull, which however differs most 
inarkedly from that of the adult frog. The trabeculae, by 
complete union in their hinder two-thirds with each other 
and with the investing mass, have formed a solid bam 
eranii; they have also sent up a low wall on either side of 
the brain, thus tending to inclose it, and just in firont of 
their union with the pterygo-palatine have developed a 
prominent transverse ridge (Fig. 19, £th),the rudiment of 
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< the ethmoid. The suspensorium is still greatly inclined 
forwards, so that the quadrate lies immediately under the 
ethmoidal region, and, consequently, the palato-pterygoid 
and Meckel’s cartilage, though lengthening, are still ex¬ 
tremely short. The hyo-mandibular has completely 
coalesced with the suspensorium, which is now therefore 
a compound structure, and presents above two of the 
three processes mentioned in the axolotl, namely the 
pedicle (p) and the otic process (o), the latter at this 
period belonging equally to both arches, the pedicle to 
the mandibular only. The branchial arches have united 
with one another above and below to form a perfect 
branchial basket. The stapes (St) is now completely cut 
out of the wall of the ear sac, and the first ossification has 
made its appearance on the base of the skull, in the posi¬ 
tion of the para-sphenoid. 

5. In tadpoles in which the legs have increased greatly 
in size and the tail has begun to shrink, a marked 
advance has taken place in the proportion of the jaws to 
the rest of the skull; the mandibular pier has moved 
downwards and backwards so as to lie at an angle of 45® 
with the skull-flow, and the palato-pterygoid and lower 
jaw are correspondingly lengthened. (Fig. 20 shows the 
process further advanced.) The nrbitar process is greatly 
decreased in size and lies higher up on the suspensorium, 
and the ethmoidal cartilage has sent out a vertical keel- 
likc plate (the septum nasi) between the olfactory sacs. 

6. The tadpole has now moulted its larval skin, so as 
to expose the fore-limbs, and the tail is reduced to half its 
original size. The walls of the brain-case, commenced in 
the fourth stage, are now complete,and by theirunion above 
have formed a roof, interrupted only by their membranous 
fontanelles, which are persistent in the adult, one in the 
frontal, and a symmetrical pair of smaller ones in the 
parietal region. The septum nasi is complete, and two 
wing-like processes growing from it have inclosed the nasal 
capsules by uniting with the floor formed by the greatly 
expanded hypo-trabeculars. The hyoidean portion of the 
otic process (Fig. 19, o) has now freed itself from its 
connections, and appears as a triangular nodule of carti¬ 
lage, the pharyngo-nyal (Fig. 20, Ph.Hy), or detached 
apex of the arch : at the same time the remainder of the 
coalesced portion (Figs 18 and 20, Pl.M) begins to sliow 
signs of separating once more from its union with the 
mandibular pier. Besides the para-sphenoid, the parietal, 
frontal, nasal, pre-maxillary, maxillary, squamosal, articu¬ 
lar, and dentary ossifications have appeared. 

7 (Fig. 20). The skull of young frogs in which the tail 
has just disappeared differs from that described in the 
last stage, chiefly by the extension of the centres of ossi¬ 
fication already mentioned, and the appearance in addi¬ 
tion of the exoccipital, prootic, pterygoid, quadrato-jugal, 
and septo-maxillary. The free portion of the hyoid (St. 
Hy) has assumed the slender proportions which charac¬ 
terise it in the adult, and it is united by fibre to the upper 
part of the arch (H.M), which, although still fused with 
the suspensorium, Is marked off from the latter by a 
distinct depression, and shows unequivocal signs of com¬ 
mencing separation. 

8. A most important metamorphosis has taken place in 
this stage, which includes young frogs just commencing 
their first summer. The pharyngo-hyal or nodule of 
cartilage separated from its arch in the sixth stage (see 
Fig, 20, Pb,Hy) has now come into close contact with 
the stapes, although it does not actually articulate with it 
until the succeeding stage j'this freed apex of the hyoid 
arch th is becomes the inter-stapedial piece (Fig. 16, 
p. 168, i.sl) of the ossicula auditus, the representation of 
the os orbiculare of mammals. At the same time the 
next segnient of the same arch (Fig. 20, H.M) has become 
completely separated from its connection with the sus¬ 
pensorium, and has taken on the form of the other three 
elements of the chain ear-bones, the medio-, supra-, 
extra-stapedials (Fig. i6, m.st, s.st| c.st), which 


together are the homologue of the mammalian incus. 
The malleus, although having its functional analogue in 
the extra-stapedial (the end of the chain fitting into the 
drum-membrane) is represented morphologically by the 
frog’s suspensorial cartilage, being, as will be shown in a 
future paper, the proximal end of the mandibular arch. 

9. The embryonic characters are now (first autumn) 
fast disappearing. The suspensorium is at right angles 
with the long axis of the skull, or almost exact half-way 
between the positions it occupies in the seventh stage 
(Fig. 20), and in the adult (Fig, 14, p. 168). The ossicula 
auditus have come into union with the stapes, and the 
stylo-hyal instead of being attached (as in Fig. 20) to the 
suspensorium, has grown backwards to its adult position, 
where, however, it is united only by fibrous tissue. The 
parietals and frontals are still separate, and the maxilla has 
not extended backwards to the quadrato-jugal, although 
the fibrous space between them is now quite small. The 
girdle-bone (Fig. 19, G) is singularly behindhand in its 
ossification ; even at this stage it is represented only by 
a slender plate of bone immediately anterior to the 
frontals. At a further stage endosteal ossification sets up 
in the cartilage on cither side of tliis region, so that the 
girdle-bone is formed by the coalescence of three separate 
centres."* 


THK STRICKLAND CURATORSIlir IN TJ/E 
UNICERSn V OF CAM HR/ DOE 


T he Vice-Chancellor of the University of Cambridge 
has approved the nomination, by Miss Frances Strick¬ 
land, of Apperley Court, of Mr. Osbert Salvin, F.R.S., to 
the office of “ Strickland Curator,” lately founded and 
endowed by that lady, and the Museum of that Univer¬ 
sity will therefore reap the benefit of having attached 
to it one of the best English ornithologists of the day. 
Mr. Salvin, being then a scholar of Trinity Hall, gradu¬ 
ated in mathematical honours in 1857, and immediately 
afterwards proceeded to join Mr. (now Canon) Tristram 
in the natural history researches he was making in Al¬ 
geria, the important results of whicli are known to many 
of our readers. In the following autumn he sailed for 
Central America, and there began that series of scientific 
observations which has made him the chief authority on 
the zoology of that part of the world. How many limes 
he has since visited it we cannot say, but he only relumed 
from his last expedition some two months ago, and he has 
besides been all the while well occupied. In addition 
to the many papers he has published, mostly on the birds 
of the Neotropical l^egion, he has, in conjunction with 
Mr. SclatCT, brought out an illustrated “Exotic Orni¬ 
thology,” intended as a sequel to the celebrated works of 
Daubenton and Temminck, and in 1870 was chosen 
editor of the ///r,^the leading ornithological periodical 
of the world. 

But our object here is not to sound the praises of Mr. 
Salvin,who,it willbc seen from what we have said,docs not 
requre them, but to point out the advantages that would ac¬ 
crue to science if posts for the study and promotion of its 
various other brarches, similar to the recent foundation, 
were established in our Universities. Wc are greatly 
mistaken if the “ Strickland Curatorship” is not the very 
first step that has been made towards a fulfilment of that 
idea of the endowment of research which has been often 
urged in these columns, and was especially recommended 
in the late Report of the Royal Commissioners on 
Scientific Instruction and Aid to Science. Admitting 
that the intention of Miss Strickland was mainly to 
secure the proper keeping of her late brother’s ornitho¬ 
logical collection, which was some years ago given by his 
widow to the University, what will be the effect of the 
foundation ? The merely mechanical part of the curator’s 


* It should have been stated in the last paper that Fig, 11 is taken from 
a drawing kindly furnished by Prof. Huxley. 



July 30, 1874] 


NATURE 


251 


duties is slight. A collection once put in order is easily 
so retained. Even the cataloguing of it is a task that 
may not be expected to occupy an ornithologist of Mr. 
Salvin’s abilityi knowledge, and experience^ a very long 
time—though catalogues in these days, to be worth any¬ 
thing, are more serious affairs than most people would 
fancy. The regulations of the office prescribe that its 
incumbent should then turn his attention to the other 
ornithological collections possessed by the University; 
and, even if the rest be tridlng, the Swainson Collection 
may be expected to form a formidable undertaking—to 
say nothing of others that may be acquired from time to 
time. We take it for granted that the University will 
not allow such catalogues to remain in manuscript, but 
will print and publish them as they are completed. If so, 
it will be promoting the advancement of science in this 
particular direction in the most efficacious mode possible, 
and yet, be it remembered, not in a way that by any means 
can be termed ‘‘ educational.” The compilation of these 
catalogues will be purely a matter of research, and the 
amount of aid they will furnish to scientific ornithologists 
cannot be calculated. There can be little doubt that to 
the centre in which such good work is being done, many 
other collections will gravitate, and thus Cambridge will 
be for many years to come a recipient and disseminating 
focus of Ornithology. 

Now, even the most ardent ornithologist will hardly 
maintain that his favourite study is the most important in 
the wide round of the sciences, or even of those which 
have to do with biology. The moral of the Strickland 
Curatorship ” is, that similar appointments ought to be 
established to do for other sciences what that will do for 
Ornithology. And even now we have to mention a curious 
fact which should be an encouragement for future founders 
or foundresses to cast their bread upon the waters : two 
other benefits to this branch of science have unexpectedly 
been the result of Miss Strickland’s endowment. The 
naturalist first selected by her for the new appoint¬ 
ment was the learned Dr. Finsch, who, until the 
last few months, had been pursuing his unwearied 
labours on a scanty and uncertain pittance at Bremen. 
When the good people of that city learned that they were 
likely to lose his services, they bethought them that it was 
expedient to retain him, and to do this they resolved 
upon raising his stipend and making his office in their 
museum permanent. In like manner it happened that 
Miss Strickland’s next selection, a young naturalist of 
great promise, was induced to stay at Berlin by the crea¬ 
tion of a post in the museum there specially for him. 
Thus the benefactress of Cambridge has the satisfaction 
of knowing that her bounty has been the means of pro¬ 
viding for two meritorious men, besides accomplishing the 
object she had directly in view. Will no one come for¬ 
ward to further the good work she has so well begun ? 
Now that there is a rumour that one of our greatest living 
naturalists is likelv to be tempted by a glittering bait to 
the other side of tne Atlantic, it is in the power of many 
a one to preserve the glory of his services to England by 
founding a Professorship of Biological Research in the 
University of John Ray and Charles Darwin ! 


A NEW ORDER OF HYDROZOA 

O N the southern shores of France, at a slight depth 
below the surface of the sea, there may be found 
attached to stones small patches of one of the horny 
sponges which will probably arrest the attention of the 
zoologist by what will appear to him as an unusually 
obvious ana well-defined condition of their efferent orifices 
or oscula. 

If one of these patches be transferred to a phial of 
sea-water, the observer will soon be astonished hr seeing 
that from every one of the apparent oscula a beautiful 


plume of hydroid tentacles will have become developed, 
and he will naturally believe that the form has at last 
been found which will remove all doubt as to the zoolo¬ 
gical position of the sponges, and decide in favour of the 
hydroid affinities recently assigned to them.^ 

A more careful examination, however, will show that 
the orifices on the surface have been incorrectly regarded 
as oscula, and that the tentacles form no part of the 
sponge^ but proceed from an entirely different organism 
which IS imbedded in its substance. 

It will be further sieen that the organism with which 
the sponge is thus associated is contained in a congeries 
of chitinous tubes which permeate the sponge-tissue, and 
open on its surface in the manner of genuine oscula, and 
it will be still further apparent that this organism, while 
undoubtedly a hydrozoon, and even presenting quite the 
aspect of a hydroid trophosome, is no hydroid at all, 
and cannot indeed be referred to any of the hitherto 
recognised orders of the Hydrozoa, but must take its 
place in an entirely new and as yet undefined order of 
this class. 

The chitinous tubes and their contents are united by a 
common tubular plexus which lies towards the base of the 
sponge, and they thus constitute a composite colony of 
zooids. The tubes, towards their free extremities, where 
they open on the surface of the sponge, become much in¬ 
creased in width, and here their contents become dcvc- 
Icmed into a very remarkable body, which has the power 
of extending itself beyond the orifice of the tube, and of 
again withdrawing itself far into the interior exactly like 
the hydranth or polypite of a campanularian hydroid in 
its hydrotheca. When extended, it displays from around 
the margin of a wide terminal orifice its beautiful crown 
of tentacles; but when withdrawn into the interior of 
the cup-like receptacle, the tentacles are greatly con¬ 
tracted and thrown back into the cavity of its body. Its 
general appearance, indeed, is very like that of a cam¬ 
panularian hydranth, and a careful examination is needed 
in order to show that it possesses all the essential charac¬ 
ters, not of a hydranth, but of a medusa. It has a circu¬ 
lar cansil surrounding the terminal orifice and supporting 
the tentacular crown, and it has four symmetrically-dis¬ 
posed longitudinal canals extending from the circular 
canal backwards in the walls of the body. No manu¬ 
brium could be detected, though this was carefully sought 
for at the point where it might be expected to be found, 
namely, where the medusiform zooid passes into the 
common cccnosarc which occupies the narrower portion 
of the tube ; neither was there any appearance of a 
velum, nor of lithocysts or ocelli; but these are compara¬ 
tively unessential modifications. 

The reproductive system is probably developed in the 
walls of the longitudinal canals, but in none of the speci¬ 
mens examined was this part of the organisation suffi¬ 
ciently mature to admit of a satisfactory demonstration. 

For the little animal thus coristructed I propose the 
name of StephamscypJms mirabilis. Whether it is to be 
regarded as parasitically connected with the sponge, or 
whether the two are only accidentally associated, it is at 
present impossible to say. At all events, in no instance 
did I find the Stephanoscyphus unaccompanied by the 
sponge. , , j 

Stephanoscyphus may then be regarded as a compouna 
hydrozoon, whose zooids are included in cup-like recep¬ 
tacles resembling the hydrothecae of the calyptoblastic 
hydroids; but these zooids, instead of being constructed 
like the hydranths of a hydroid, are formed on the plan of 
a medusa. It has plainly very decided affinities with the 
Hydroida, but is neveitneless removed from these by a 
at least as great as that which separates from 
them the Siphonophora. It thus becomes the type of a 
new hydrozoal order, for which I propose the name of 
Thecomedus^ Oeo. J. Allman 

^ See Haeck^'s ** KnlkschwZmnie.” 
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ANOTHER NEW COMET. 
npHE following letter from Mr. J. R, Hind^ dated Mr. 

Bishop’s Observatory, Twickenham, July 27, appeared 
in Tuesday’s Times :— 

, M, Stephan, Director of the Observatory at Mar¬ 
seilles, notified to us by telegram yesterday the discovery 
of a comet on the previous night by M. Borrelly, a col¬ 
league of M. Coggia (to whom is due the first detection of 
the bright comet which wc have just lost), at that Obser¬ 
vatory, The position at 2 A.M. on the 26th inst, appears 
to have been dose to the star Theta, in the constellation 
Draco, in right ascension 238 d^. 4 min., and polar dis¬ 
tance 30 deg. 28 min. The comet is pretty bright, and its 
motion towards the west. Clouds have prevented any 
observation at Twickenham during the past night. 

A communication from Berlin this morning mentions 
—contrar}'^ to what I should yet have expected from my 
own calculations relating to the orbit—that Dr. Tietjen, of 
the Imperial Observatory, has found indications of a 
sensible deviation from parabolic motion in the recent 
bright comet between April 19 and July 14. The curve is 
elliptical, but the inferred period of revolution is of such 
length as to be open at present to uncertainty, which can 
only be removed by observations in the other hemisphere. 
The semi-axis major is found to be rather more than 430 
times the earth’s mean distance from the sun, and the 
corresponding length of revolution is nearly 9,000 years. 

“ The tail of the late comet increased very quickly and 
considerably in length, as frequently happens soon after 
perihelion passage. Assuming it to have proceeded from 
the nucleus very nearly in the direction opposite to that 
of the sun, its actual length had increased from 4,000,000 
miles on July 3 to i6,oco,ooo on the 13th, and on the 19th, 
the last night it was visible in this hemisphere, to some¬ 
thing over 25,000,000 miles. The increase of apparent 
length in this interval was from 4 deg. to 43^ deg.” 


NOTES 

The Priestley Centenary is to be celebrated, not only at 
Birmingham, as we have before announced, but at Leeds, 
by two meetings, to be held in the hall of the Philosophical 
Society. The chair will be occupied at the two meetings by 
Dr. Clifford Allbutt and Mr. Sykes Ward, F.C.S., and addresses 
are to be given by the Rev. J. C. Odgers, who is to read a paper 
On the personal history of Priestley; Mr. T. Fairley, F.C.S., On 
the phlogiston theory; and Mr. S. Jefferson, F.C.S., On the 
discovery of oxygen. 


Dr. Acland, Regius Professor of Medicine in the University 
of Oxford, has been appointed president of the Medical CouncU, 
in succession to Dr. Paget, of Cambridge. Wc believe the 
appointment is a five-yearly one. 

At a general meeting of the Council of the Yorkshire College 
of Science, held last Friday, Dr. T. E. Thorpe was elected Pro¬ 
fessor of Chemistry, Dr. Thorpe has for the last four years had 
the direction of laige classes in theoretical and practical 
chemistry at the Andersonian University, Glasgow* He is the 
author of “ A Manual of Inorganic Chemistry ” and A Text 
Book of Quantitative Chemical Analysts,” and has made many 
original contributions to chemical literature. 


The death is announced of Father Paul Rosa, the colleague 
of Father Secchi at the Roman Observatoiy. 


The Select Committee of the Legislative Assembly of New 
South Wale^, which was appointed to inquire into the manage* 
meat of the Sydney Museum, has furnished its report, in which 
the appolnlmeni of a Curator, with complete charge of the pro¬ 
perly of the Museum, subject to the Minister of Public Instruc- 

“ extenwott of the building 
at present holding the collection is suggested* 


Mr. C. a. Bowdler’s apparatus for steering balloons was 
tested on Saturday last at Woolwich, in the presence of several 
officers of the scientific branches of the army. The balloon to 
which the apparatus was attached was the new large one, 80 ft. 
high, belonging to Mr. Coxwell, which was considered by Mr. 
Bowdler too large for the size of his machine. His apparatus is 
very simple, consisting of fans like the screw propeller of a ship, 
3 ft. in diameter, and making 12 or 14 revolutions per second, 
worked by hand. When the balloon was exactly balanced the 
vertical fan caused it to rise and fall, but the horizontal fan was 
found to have no effect whatever in guiding the direction. 

The French National Assembly has adopted the proposal to 
award to M. Pasteur a pension of 12,000 francs, one half of 
which reverts to his wife should she survive him. 

We view with i great pleasure the advance of the Birk- 
beck Institution within the last Jew years in its scientific 
department. Quite recently a scientific society has been es¬ 
tablished in connection therewith, the object of which is to 
inculcate and develop a taste for scientific pursuits among its 
members, by the reading of original papers upon scientific sub¬ 
jects and by debates, and particularly for the encouragement oJ 
the application of scientific principles to the arts and manufac¬ 
tures. In immediate connection with this society we find n 
Naturalists’ F'ield Club, the 'aim of which is to organise excur¬ 
sions to the various districts possessing scientific interest, for the 
purpose of studying practically and under the direction of prac¬ 
tical men, those sciences, such as geology, mineralogy, botany, 
&c., a real and sound knowledge of which can only be obtained 
by the actual study of Nature. Wc wish this new undertaking 
all possible success. As a proof of the high character of the 
work performed by this institution and the excellence of the in¬ 
struction provided, we need only call attention to the fact that 
this year its students have been awarded one half of the total 
number of prizes offered for public competition by the Society ol 
Arts at its annual examinations. 

The Royal Academy of Belgium proposes the following sub¬ 
jects for prizes to be awarded in 1875 i. To examine and 
discuss, on the basis of new experiments, the perturbing causes 
which influence the determination of the electro-motive force 
and the interior resistance of an element of the electric pile; to 
find out the number of these two quantities for some of the prin¬ 
cipal piles. 2. To give an exposition of the knowledge attained 
on the relations of heat to the development of phanerogamous 
plants, particularly in reference to the periodic phenomena ol 
vegetation; and, in this connection, to discuss the value of the 
dynamical influence of solar heat on the evolution of plants. 
3. To make new researches on the embryonic development 
of the 'runicata, 4. To make new researches to establish the 
compositon abd mutual relations of albumenoid substances. 
5. To describe the coal-system of the basin ol Liege. A gold 
medal of the value of t,ooo francs is the prize in subjects 4 and 
5 ; one of 600 francs for subjects i, 2, and 3, The memoirs ought 
to reach the Secretary of the Academy before August i, 1875. 
They must be written either in Ijilin, French, or Flemish. 

The destruction of vineyards by Phylloxera^ which has lately 
so much engaged the attention of entomologists and botanists, was 
recently the subject of a bill in the French Assembly. Many 
prefects, on the plea of public welfare, have issued orders for the 
uprooting and burning of diseased plants, and opposing the in¬ 
troduction of foreign stocks; but to make this desperate course 
effectual, a special law putting the Phylloxera on a level with the 
rinderpest is necessary. M. Destreaux has submitted a bill to 
make this possible, and the Academy of Sciences gives it its 
support. Notwithstanding the investigations that have made, 
no reliable specific against Phylhxem seems to have been yet 
discovered* The bill before the Assembly is received as 
“urgent.” 
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Mr. Newbigging, in his Handbook for Gas Engineers and 
Managers,” London, 1870, p. 159, gives a “ Chronology of Gas 
Lighting.” By this author's statement the first public exhibition 
of gas in London was in 1807, by Mr. Winsor, who lighted Pall 
Mall at that time. But Prof. B. Sillinian, writing to the American 
Gm Light Journal^ gives an extract from the elder Prof. Silli- 
man’s “Journal of Travels in England, Holland, and Scotland,” 
containing a description of a public exhibition of illuminating gas 
fiom coal in July 1805, by “ an ingenious apothecary ” in Picca¬ 
dilly, near Albany House. ** The inflammable gas,” the journal 
states, “ is extricated simply by heating common fossil coal in a 
furnace, with a proper apparatus to prevent the escape of the 
gas, and to conduct it into a large vessel of water, which con¬ 
denses the bituminous matter resembling tar, and several other 
products of the distillation that are foreign to the principal object. 
The gas, being thus washed and purified, is allowed to ascend 
through a main tube, and is then distributed by meaiis^of other 
tubes concealed in the structure of the room, and ^branching off 
in every desired direction, till, at last, they communicate with 
sconces along the walls, and with chandeliers depending from 
the roOf, in such a manner that the gas issues in streams from 
orifices situated v/here the candles are commonly placed. Then 
it is set on fire, and forms very beautiful jets of flame, of great 
brilliancy; and from their being numerous, long, and pointed, 
and waving with every breath of air, they have an effect almost 
magical, and seem as if endowed with a kind of animation. 
The gas is sometimes made tf) escape in revolving Jets, when it 
forms circles of flame—and, in short, there is no end to the 
variety of forms which ingenuity and fancy may give to this 
brilliant invention. The expense of the apparatus, and its lia¬ 
bility to accidents, forms an obstacle of magnitude, and, on the 
whole, it is probable it will not be generally adopted.” This is 
curious reading in 1874 1 Mr. Murdock had employed gas 
illumination in 1792, and gas was used in Paris in 1802. But 
London was in the dark until 1805. 

Dr. Melltchamp, of Bluffton, South Carolina, has been 
prosecuting researches on the pitchers of Sarracenia variolaris 
and the way in which insects are caught in them. I'he species 
abounds in this district, and even early in May many pitchers 
w^ere developed. He has confirmed the presence of the sugary 
secretion within the rim. He finds that it bedews the throat all 
the way round the rim, .and extends downwards from in, to 
J in. Dr. Mcllichamp also finds—and this is his most curious 
discovery—that this sweet secretion is continued externally in a 
line along the edge of the wing of the pitchers down to the 
petiole or to the ground, forming a honeyed trail or pathway up 
which some insects, and especially ants, travel to the more 
copious feeding ground above, whence they are precipitated into 
the well beneath. Ants are largely accumulated in these 
pitchers. As to the supposed intoxicating qualities of this secre¬ 
tion, Dr. Mellichamp was unable to find any evidence of it. On 
cutting off the summit of the pitchers and exposing them freely 
to flies in his house, he found that the insects which came to 
them, and fed upon the sweet matter with avidity, flew away 
after sipping their fill, to all appearance unharmed. On the 
other hand, he thinks ^at the watery liquid in which the insects 
are drown^ and macerated possesses ansesthetic properties ; that 
house-flies, after brief immersion in it, and when permitted to 
walk about in a thin layer of it, ** were invariably killed—as r.t 
first supposed—or at any rate stupefied or paralysed in from half 
a minute to three or five minutes,” but most of them would 
revive very gradually in the course of an hour or so. 

It is probable that a scheme for the establishment of another 
Medical School at Dacca, on the same footing as those of 
Calcutta and Palm, will shortly be sanctioned by Govenuaaent 

Thb success which has attended the ostrich-breeding &rms in 


South Africa has induced some French gentlemen in endeavour 
to imitate the system in Algeria, and African birds have also 
been sent to La Plata and other countries in South America, 
where it is hoped they may lake the place of the native ]>irds, 
which are inferior in quality to the African ostrich. Generally 
si)eaking, the system on which ostrich farms arc conducted is as 
follows. The birds kept for breeding purposes, about three 
years old, are placed in separate paddocks, in pairs, and their 
eggs are either hatched in the natural way or placed in incu¬ 
bators prepared for the purpose. By this means a larger propor¬ 
tion of eggs is hatched. The young birds are fed on grass, 
lucerne, and other vegetable matters, and are sheltered at night. 
Each pair of birds will 'produce about twenty chickens, which 
may be plucked when they are about eighteen months old, before 
which time the feathers are not of much value. The jiricc of 
good ostrich feathers, wholesale, is about 40/. per pound weight. 
If the birds are well kept, and have plenty of exercise and food, 
their feathers are of good quality ; but the plumage of wild birds 
is considered superior to that of inferior tame ones. The value 
of each year’s plucking from the young birds is about 7/., and of 
the birds themselves at six months old is 30/. to 35/. The breed¬ 
ing birds are worth 125/, per pair. 

The new screw steamship Durham sailed from on 

Sunday, bound for Melbourne, having on board several mem¬ 
bers of the Imperial German Astronomical Expedition. 'I'lioy 
carry with them a large number of instriitnenl? with which to 
observe from Port Ross, one of the Auckland Islands, the coming 
transit cf Venus. 

We have received, reprinted from the excellent Indian orniiho- 
logical journal Stray Leathers, a copy of a lengthy pape;r by 
Mr. V. Ball, on the Avifauna of the Chota Nagpur division of 
Bengal, which, besides giving an account of the biids found in the 
district, contains an instructive description of its geology, flora, 
and mammalian fauna ; the author laying great stress, as is but 
too seldom done, on the interdependence between these mutually 
related phenomena. 

The tenacity of life of popular errors is well exhibited in 
the following extract from the Californian IforticnUnnst 
“ The influence of forests in drawing moistuic from the heavens 
may be seen from the experience of San l)icgt>, California. 
Previous to 1S63 there was yearly a rainy season, which made 
the soil nourishing and productive. Tii 1863 a destructive fire 
swept over the greater part of the country, destroying the forest 
and blackening the hills. Since then there has been no rainy 
season at; San Diego.” When will public w’riters learn that 
forests influence the climate by drawing w^ater, not from the air, 
but from the soil ? 

An addition is in preparation to the Colonial Ploras published 
under the aufliority of our Colonial Government, in the form of 
a “P’lora of Mauritius.” It will be edited by Mr. J. (». Baker, 
assistant-curator to the Kew Herbarium. 

pROK. SciiiMEER, of Strassburg, in a paper read befm-e the 
Botanical Congress at Florence, claims to have discovered a 
fossil plant in “protogine,” a rock Jiithcrto considered of 
igneous origin, which occurs in the form of erratic blocks on the 
sides of Mont Blanc and in the plains of Piedmont. The 
specimen, which was collected by M. Sismon.la, and is pre¬ 
served in the Museum of the Turin University, has been identified 
by Prof. Schimper as Annularia sphcuophylloides, a plant, per¬ 
haps aquatic, widely distributed in the coal-strata of Mont 
Blanc. 

A Drawing-room meeting in aid of the Palestine Explora¬ 
tion Fund was held on the 24th inst. at the residence id the 
Duke of Westminster, Grosvenor House. Capt. Warren^ before 
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^ giving an account of his experiences, made an appeal to the 
meeting for increased support to carry on the work of explora¬ 
tion, which was at present flagging for want of funds. He urged 
the subscribers to the Fund to complete the work of surveying 
the country as soon as possible, as the land, being so fertile, was 
constantly being taken by the Greeks and other foreign culti¬ 
vators of the soil for farming purposes. As a consequence, the 
old names of the towns and villages were fast disappearing, and 
the whole country was assuming a different aspect. This meet¬ 
ing was the first of a series that is to be held, information as to 
which can be obtained of the secretary at the office of the Fund, 
9, Fall Mall East. 

According to the [State geologist of Minnesota, the creta¬ 
ceous lignite beds of Minnesota Valley are likely to afford valu¬ 
able coal mines. 

In the report to the Admiralty of Capt. G. S. Nares, of 
H.M.S. Challenger^ dated Melbourne, March 25, 1874, Capt. 
Nares, speaking of the temperature of the ocean, especially 
near the pack edge of the ice, says:—**At a short distance 
from the pack, the surface water rose to 32”, but at a depth of 
40 fathoms we always found the temperature to be 29^ ; this 
continued to 300 fathoms, the depth in which most of the ice- 
ber£(s float, after which there is a stratum of slightly warmer 
water of 33° or 34°. As the thermometers had to pass through 
these two belts of water before reaching the bottom, the indices 
registered those temperatures, and it was impossible to obtain 
the exact temperature of the bottom whilst near the ice, but the 
observations made in lower latitudes show that it is about 31°. 
More exactxesults could not have been obtained even had Mr. 
Siemens’ apparatus been on board.” It seems to us that the 
difficulty mentioned is one which would certainly have been sur¬ 
mounted by Messrs. Negretti and Zambra’s new recording ther. 
mometers, a description of which appeared in Nature, vol. ix. 
p. 387; this being exactly one of the cases to which this instru¬ 
ment is peculiarly adapted. We believe the inventors and 
makers have greatly improved their thermometer since our 
description appeared, and no doubt means will be taken by the 
Admiralty to transmit one to the Challenger. 

Mr. Pillisciier, optician and scientific instrument maker, of 
New Bond Street, W., has been decorated by the Emperor of 
Austria with the golden Cross and Crown of Merit, as are cogni¬ 
tion of his Majesty’s approval of the superior quality and 
precision of his scientific instruments shown at the late Vienna 
Exhibition. 

The following is a list of candidates successful in the compe¬ 
tition for the Whitworth Scholarships (Science and Art Depart¬ 
ment), 1874 William Martin, metal turner, Wolverton ; 
Robert A. Sloan, engineers apprentice, Birkenhead; William 
Sisson, engineer, Gateshead; Frederick Stubbs, engineer’s 
apprentice, Derby; Thomas L. Daltry, draughtsman’s appren- 
ticcb Newcastlc-on-Tyne; Frederick H, Livens, engineer’s 
apprentice, Gainsborough. 

The additions to the Zoological Society’s Gardens during the 
past week include two Tigers {Fells tigris) from Calcutta; two 
Yellow-billed SheathbiUi (Chionis alba) from the Southern 
Ocean, presented by Mr. H. Roberts; a Wandcroo Monkey 
{Macaetts sileHus) from the Malabar Coast, presented by Lieut. 
Vipan; a Rose-crested Cockatoo (Cacatm moluecensls) from 
the Moluccas, presented by Mr, John Elms; three Grey-breasted 
Parakeets (Bolbarhyncus monachus) from Monte Video, pre¬ 
sented by Mr. C. Purnchard; a King Vultnre {Gyparckuspapa) 
from Tropical America; a Red-backe 4 Buzzard {Buteo crylhro^ 
notus) from South America, purchased; a Philantomba Antelope 
{Cephalopkus maxwellu) born in the Gardens, i 


ON SPECTRVM PHOTOGRAPHY^ 

II. 

T NEXT come to a very beautiful reflex action of spectroscopy 
^ on photography; and now I must take you back to America, 
I am nearly certain that everyone in this room is perfectly famili|ir 
with the name of Rutherfurd in connection with celestial photo¬ 
graphy : if you will allow me I will point my reference to 
him by throwing on the screen one of his magnificent photo¬ 
graphs of the moon, which he was good enough to give me some 
little time ago. Unfortunately, 1 am not able to throw on the screen 
a photograph of the solar spectrum which we owe to him, the most 
magnificent photograph—and I say it with the intensest envy— 
which I think it is possible to obtain. However, I have a copy of 
it on the wall, and it is well worth inspection. Rutherfurd, whose 
name is associated with that of Delarue in the matter of celestial 
photography, was not content with reflectors. He lives in the 
centre of New York, and I suppose New York is as bad as London 
for tarnishing everything that the smoke and atmosphere can get 
at; and he came to the conclusion that he must abstain from celts* 
tial photography altogether, or else make a lens—and a lens with 
Mr. Ruthermrd means something over 12 in. diameter— 
which should give him as perfect an image in New York 
with 15 in. of glass, as a perfect reflector of 15 in. aperture 
would give him as far away from a city as you please. Mr. 
Rutherfurd, who never minces matters, knowing that it was ab¬ 
solutely impossible to get such a lens as this from an optician, 
who of course neglects almost entirely the violet rays—the 
very rays which he wanted—in constructing an ordinary tele¬ 
scope, determined to make such an one himself. He thought 
about the matter, and he came to the conclusion that in any 
attempt to correct a lens of this magnitude for the chemical rays, 
the use of the spectroscope would be invaluable. He therefore 
had a large spectroscope made, in order to make a large tele¬ 
scope, and then we have just as distinct an improvement upon 
the instruments which we owe to the skill of those who first 
adopted the suggestion of Sir John Herschel and brought to¬ 
gether the chemical and the visual rays, as the improvement we 
owe to Herschel was upon the instruments which dealt simply 
with the visible rays. Mr. Rutherfurd simply discards the 
visual rays, and brings together the chemical rays ; the 
result of his work being a telescope through which it is 
impossible to see anything, but through which the mi¬ 
nutest star, doum I believe to the tenth magnitude, can be 
photographed with the most perfect sharpness. This is the 
instrument of the future, so far as stellar astronomy is con¬ 
cerned. Having thus achieved what he wished in the construc¬ 
tion of this instrument, and having the spectroscope, Mr. 
Rutherfurd commenced a research, which, I am sorry to say, 
he has never published, for it would be of the greatest value 
to any photographer or any astronomer amongst us, upon 
various kinds of collodion and upon the best arrangement 
of lenses for photographing the spectrum. Mr. Rutherfurd 
found that some collodions which he got were so local in 
their action as to be almost useless for that reason, and 
that others were so general in their action that they were 
also almost useless for the exactly opposite reason. I will 
now throw on the screen the line G and the lines in the 
green, or rather the lines approaching to the men near F; 
with ordinary collodions, such as one genersdiy gets, that 
is to say, collodions not absolutely good, but free from l^th 
the extremes referred to by Mr. Rutherfurd, we want something 
like five seconds for the part near the line G. Well, when you 
go a little way along the spectrum in the less refrangible direc¬ 
tion, you have to put minutes for seconds—^in other words, the 
exposure has to be sixty times as long. I have another photo¬ 
graph of the spectrum, which will show you the part of the gptc- 
trum less refrangible than the line F to which I have referred. 
This photograph which you see on the screen required an ex¬ 
posure of very nearly half an hour. 

Those of you who are most familiar with the solar spectrum 
will recognise the extreme importance of Mr. Rutherfurd’s con- 
tril)ution to photographic spectroscopy, when I tell you that 
his photograph of the solar spectrum is quite as admirable and 
excellent as is the photograph of the moon which I have just shown 
you on the screen. During the last year this question of the solar 
spectrum has again been considerably advanced by photography 
in America. Mr. Rutherfurd’a photography admirable although 
they are, are refraction photographs, that is to say prisms were 

* Continued from p. 112, 
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used, and, more than this, prisms of glass. You will, therefore, 
quite understand that the photograph extends only a very little dis¬ 
tance b^ond the lines H. But America was not satisfied with this, 
and in the person of Dr. Draper, the son of the Professor Draper 
whose luupe is so honourably associated with the commencement 
of work done in photography thirty years ago, has just now photo¬ 
graphed the solar spectrum far beyond H. A copy of his 
photograph is on the wall, but unfortunately I have not a copy 
which 1 can throw on the screen. 

I have already referred to the extreme importance of photo¬ 
graphy in astronomy, and the point that I wish to urge to-night, 
after what I have stated regarding all the work which has been 
done up to the present time, is this—That what photography has 
been in the past to astronomy—what it will be in the future no 
one can say—such can photography, and such must photography, 
be to chemists and physicists. Of course, in the way of photo¬ 
graphic application, it is scarcely fair to say that a daily photo¬ 
graphic record of the prominences around the sun is a question 
either of physics or ot chemistry. But still the method which 
enables us, or which, I hope, will enable us shortly, to obtain a 
daily photograph of every prominence which bursts out—although 
absolutely invisible to our eyes—on the sun, is a method which 
depends on physical laws, and has nothing to do with astronomy 
in the ordinary sense. If you will allow me, I will show you 
now on the screen a photograph of a drawing which was made 
by an eminent Italian observer in India during the last eclipse. 
It is a drawing made by Prof. Respighi, of the sun’s corona, as 
seen by the spectroscope; and I hope in the next eclipse we 
shall not any longer nave merely drawings to refer to, but 
that we shall have a photograph which can be brought here, 
and which will let us know exactly how the matter stood. You 
see there on the screen three rings—a red ring, a green ring, and 
a blue ring. They are red, green, and blue, because the element 
in that part of the sun’s atmosphere—hydrogen—gives us lines in 
the red, green, and blue; and they are rings because the hydrogen 
atmosphere extends in the most admirably regular way all round 
the sun. In fact, we may say that, in observations of this kind, 
we use the corona instead of the slit, and if that is good for the 
corona it is perfectly obvious to you it is good for the chromo¬ 
sphere—for the brighter regions l3^g closer to the smi than the 
corona does—as wc know that it gives a line of intense blue, 
exactly where photography, as it is generally carried on, has its 
strongest point d*appui m the spectrum; and it is quite clear to 
you that we ought to be able to get a photograph of this every 
day, just as easily as we saw it in India during the eclipse. 

Wc will next consider the application of photography, no 
longer to the mere solar spectrum, but to the physics of the sun. 
What is the solar spectrum ? It is the continuous spectrum of 
the sun, minus certain portions where the light of the continuous 
spectrum has been absorbed. What have been the absorl^s ? 
The gases and vapours, generally speaking, in an excessively 
limited zone of the sun’s atmosphere, lying close to the bright 
sun we see; close, I im, to the photosphere. This zone is called 
the reversing layer. Inen if the solar spectrum is the result of 
the absorption of this reversing layer, what will happen to the 
solar spectrum if the constitution of the layer changes ? Obviously 
a change in the solar spectrum. Now, recent researches carried 
on by means of photo^phy show us that if you take anv parti¬ 
cular vapour in tbe reversing layer, whi9h you may call A, for 
instance, and then assume that the quantity of A in the layer is 
reduced, the absorption of that particular vapour will be reduced; 
what then will be the result on the photograph of the solar spec¬ 
trum? Some of the lines will disappear. Suppose that this 
particular vapour which we call A, instead of being assumed to 
decrease in quantity, increases in quantity, what will happen to 
the solar spectrum ? The same researches have told us that as 
its quantity increases its absorption will increase, and that its 
increased absorption will be indicated by an increase in the 
number and in the breadth of the lines absorbed. What, then, 
will happen to the solar spectrum if any change of this kind is 

g oing on ? The photograph of a solar spectrum taken, say, to- 
ay, may be different from the photograph of the same part of 
the spectrum taken at some distant period. What is the distant 
perM we do not yet know—whether three months, six months, 
lix years, or eleven years ; but, at all events, there is reason to 
♦tiink already that if we had a series of photographs of the 
solar spectnim, taken year by year, we should see great dianges 
in the spectrum. Allow me to show you a photemph of a 
very tttn W portion of the solar question, and 1 wui prove 
my f*** ; and let me tell you I could not prove my case if photo¬ 
graphy had not been called in, because if the existence of any 


particular metal, or of the increase of any particular metal, de¬ 
pends on such a small matter as one line among 10,000, what 
will happen if a man neglects to observe this change ? People 
will Oh 1 in a research of that kind it is altogether excus¬ 
able if he has made a mistake.” But if you have a series of 
phenomena recorded by means of a camera on ** a retina which 
never forgets,” as Mr. Delarue has beautifully put it, and if you 
compare those pictures day by day, and year by year, the thing 
is put beyond all question when you get one line disappearing, 
or another line appearing. 

Now we have before us a part of the solar spectrum near the 
line H, and I wish to call your particular attention to one line. 
We have admirable drawings of the solar spectrum tdeen about 
the year i860. If the draughtsman was recording by means of 
his eye the lines in the spectrum, he would not be very likely to 
overlook a line darker than some he inserts, but he might easily 
overlook finer lines. Now, it is a fact that in the most careful 
map that we have—a map drawn with a most wonderful honesty 
and splendid skill—aline is absent in the region indicated, which 
line is now darker than some that were then drawn, and that line 
indicates the presence of an additional element in the sun—stron¬ 
tium. I do not make this assertion thinking that subsequent 
facts wUl show the drawing to be wrong, but because I see 
reason to believe that what we know already of the sun teaches 
us that it is one of the most likely things in the world that stron¬ 
tium was not present in such great quantity in the reversing layer 
when the drawing was made; but, however that may be, 1 think 
you will see how important it is that this photograph, which I 
have just thrown on the screen, should be compared with photo¬ 
graphs made five, ten, fifteen, a hundred, or two hundred, or as 
many years as you like ahead, and it is in this possible continuity of 
observation of the solar spectrum, carried on for centuries, that 
I do think we have in photography not only a tremendous ally 
of the spectroscope, but a part of the ^ectroscope itself. Spec¬ 
troscopy, I think, has already arrived at such a point, at all 
events in connection with the heavenly bodies, that it is [almost 
useless unless the record is a photographic one. I am glad to 
say that only to-day 1 have had a letter from Dr. Draper, who 
tells me he has at last succeeded in getting an admirable photo- 

e h of the spectrum of a star. Now that is of the very 
est importance, because the sun is nothing but a star, and 
the stars are nothing but distant suns; and as long as we 
merely investigate the sun, however diligently or admirably we 
do it, and neglect all the others, it is as ifa man who might have 
the whole return of literature to work at should confine hunself to 
one book, and that book probably not a good representative of 
the literature of the country he was examining into. 

So much for the application of photography to what may be 
called the celestial side of spectroscopy; but let me tdl you that 
this, so far as spectroscopy is concerned, does not exist. To the 
spectroscope all nature is one, and it is absolutely impossible to 
make a single observation, either on a sun, or a star, or a comet, 
without bringing chemical and physical considerations into play ; 
and it wil^be a regrettable circumstance if chemists employ the 
spectroscope in terrestrial chemistry—they have not done much 
in that way yet—without taking the sun and all the various stars 
of heaven into counsd, because the spectroscope is absolutely 
regardless of space, an^ shows us that the elements which are 
most familiar to us here, or at all events a good many of them, 
are present in the most distant stars, and the spectroscope shows 
us those elements existing under conditions which are absolutely 
impossible here. 

There is another point, too—spectroscopy is, above all 
things, molecular. We are dealing with the ultimate atoms, 
or molecules or whatever you like to call them, when, by 
means of the spark, we drive a substance into vapour. And 
if diemistS, for instance, will simply ask themsdves which 
substances have their lines reversed in the solar spectrum, 

1 think, before they have thought that problem out—that 
very simple problem, as it seems—there will (be such a 
Hood of fight thrown upon terrestrial chemistxy, that the only 
wonder will be that it has not been seen before^ years and years 
ago. Theses you will say, are theoretical applications. It is 
perfectly true ; and there are a great many other theoretical appli¬ 
cations that it would be my duty, as it would te my pleasure, to 
bring before you, if time permitted. But thatis not ul. I have 
to refer to the application of the spectroscope in what are 
considered by some people mote practical curections. Tl^ 
more you deal with the most abstruse considerationa pi 
Science, the more likely you are to get practical ai^diditioai 
out of them. 
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You have already seen how exceedingly important it was to 
use a slit instead of a round hole iu these experiments. It was the 
^ verdict of Wollaston, and it wat the verdict of Becquerel and 
Draper, as I have shown you to-night with regard to photo¬ 
graphy. You have also seen that we can use the circular 
corona as a slit equally well. 

Now if we take a long slit and divide it into as many 
portions as we choose, we see at once the improvement 
that we introduce into spectroscopic photography. All we 
have to do is to divide that slit into portions, as it were, 
by letting a window run down the slit, and when the 
window has arrived at the second part of the slit, let in 
light from a new source. This principle has been carried out 
practically in the following manner :—A rectangular brass plate 
71 mm. long, and 35 mm. broad, slides in grooves in front of 
the slit of the spectroscope, and a window 4 mm. high, cut out 
of this platj}, leaves a portion of the slit of this length exposed. 
A small pin presses firmly against the face of one of the sliding 
plates, and a row of small shallow holes or notches is drilled in 
the plate so as to intercept it in its upward or downward move¬ 
ment at those points where the pin falls into a notch. The dis¬ 
tance between the notches is precisely the same as the height of 
the opening cut in the sliding plate, so that the movement oi this 
plate from one notch to another corresponds to a distance equal 
to the height of the exposed part of the slit, and the spectra 
compared are confronted, so to speak, absolutely; tlie upper 
edge of one spectrum abuts against the lower edge of the other, 
and the coincidence, or want of coincidence, between lines in 
the two spectra con thus be determined with the greatest pre¬ 
cision. The spectroscope employed contains three prisms of 
45® and one of 6 d* ; its observing telescope is replaced by a 
camera wdth a 3-in. lens by Dallmeyer of about 23 in. focal 
length for the use of which I am indebted to l^ord Lindsay, 
With this arrangement—the spectrum being received upon a 
sensitised i plate—the portion between the wave-lengths, 3,900 
and 4,500, can be oJ>taincd at once in good focus. A ray of 
sunlight, reflected from a heliostat mirror so as to fall upon the 
slit-plate, is brought to a focus by means of a double convex lens 
just between the carbon poles of an electric lamp, while 
a second convex lens placed between the lamp and the 
collimator tube, serves to cast an image of the sun or 
of the electric arc upon the slit-plate. Supposing, now, 
we wished to compare the iron spectrum with that of the 
sun : the sun's image in sharp focus on the &lit-plate is first 
allowed to imprint its spectrum on the prepared plate. The 
ray of sunlight is then cut off, the sliding plate moved up or 
down till the pin catches in the next notch, and the image of the 
arc, passing between an upper pole of carbon and a lower pole 
consisting of a carbon crucible containing a fragment of iron, is 
allowed to fall on the portion of the slit thus exposed. 

l..et me show you some photographs illustrating this de¬ 
scription. Here is a single photographic plate on which 
the new method has enabled us to register no less than four 
different spectra; those of you who are familiar with photo- 
raphic processes will immediately see how it is that the num- 
er is not forty instead of four. Having a slit of a certain 
length, if 1 open all the length of that slit at once 1 should get a 
spectrum the breadth of which would depend upon the length 
of the slit; but if 1 commence operations by allowing the light 
first to come through one small portion of the slit, then we shall 
get the light from the particular metal which I employ in the 
electric arc falling on one part of the plate, and registering 
itself on the photographic plate. Jhen, if I close up that part of 
the slit, and open another one, 1 shall be able, through that 
newly opened part of the slit, all the rest being closed, to photo¬ 
graph on the plate the spectrum of another substance, say iron. 
Then, liaving used up that part of the plate, 1 can close that 
portion of the slit, 1 can bring my window lower down, and there 
we have the spectrum of cobalt. The window has been brought 
farther down, and there we have the spectrum of nickel, so that 
we have, as the work of some eight or nine minutes at the out- 
s'.de, a photograph—not a perfect one in this case, but this was 
the first one taken on this method—which will re^ster with the 
most absolute and complete accarapy and certainty not less than 
1,000 lines. Now a can^ul student of those line% working as 
hard as he can, thinks himseU very fortunate if he can lay down 
ten an hour. Therefore, as ten an hour are to r,ooo in seven 
minutes, so is the eye to phot(igTmphy m these matters. 

I have a photograph of a somewhat similar nature, which I am 
anxious to place before you. We. have here an absolute com¬ 
parison rendered possible, by means of photography, betwesw ^ 


lines of the spectrum of iron and the lines of the spectrum of the 
sun. You see that in the case of most of the thick lines, you get 
a thick line in the solar spectrum corresponding with the lines of 
the iron. And, more than this, you see, I hope, all of you, that 
these lines of iron are of different lengths. The reason of that is 
that I have been careful to photograph on the plate the lines due 
to the various strata of iron vapour, from the rarest vapour, 
which is obtained at the outside of the electric arc, toHhe densest, 
which occupies the centre of the core, and you will see the most 
beautiful ^adation as we pass from the outside part of the spec¬ 
trum to the inside. This inside part represents the complete 
spectrum of the core, and the outside the incomplete and almost 
mono-chromatic spectrum of the vapour which surrounds the 
denser core in the middle of the spark ; thus we have practically 
reduced the spectrum of iron tu one line, instead of 460. That 
is the first photograph of the kind which has been taken ; I say 
that, not because I am proud of it, but because you all know how 
enormously photographic processes are likely to be developed 
the moment, not one individual, but a great many, try their hands 
upon them, so that an enormous improvement upon what you 
now see may be anticipated. Not only have we developed, in 
the application of photography to spectroscopy, a valuable ally to 
Science, as we have in the application of photography to astro¬ 
nomy—and you know what that has done, and what it is going 
to do—but we have, I believe, what we may almost call a new 
chemistry, some day to be revealed to u$ by means of photo¬ 
graphic records of the behaviour of molecules. Recollect that 
the difference between the iron spectrum of one line and the iron 
spectrum of between 400 and 500 lines is simply due to the differ¬ 
ence in the arrangements of the molecules or atoms of iron in 
the centre of the electric arc and its exterior. There is one 
question which all lovers of the spectroscope may ask of photo¬ 
graphers, and that is this, why should we any longer be confined, 
in registering spectra, to the more refrangible end of the spec¬ 
trum, when one of the very first spectra of the sun that was ever 
taken was a complete photograph of the spectrum, including not 
only the blue, the green, and the yellow, but the red, and the 
extreme red ? 1 think that if photographers will study the action 
of light on molecules, and read that extraordinary paper of 
Becquerel's, and will give those who are familiar with the spectro¬ 
scope, and those who are anxious to promote the progress of 
spectroscopic research, a means of extending photographic regis¬ 
tration, not only into the green part of the spectrum, which they do 
already with difficulty, but to the extreme red, then the use of tlie 
eye will almost entirely be abolished in these inquiries. And 
although no one has a higher estimate than myself of the extreme 
importance of the eye, 1 think that the more it is replaced by per¬ 
manent natural records in these inquiries, the better it will be for 
the progress of Science. 

J. Noxman Lockykr 


SCIENTIFIC SERIALS 

The current number of the Quarterly Journal of Microscopic 
Science contains several papers of interest. Dr. Michael Foster 
commences with an article On the term Endothelium, in which 
he proves that the word is etymologically pure nonsense, 
Ruysch's word epithelium signifying that it covers papillae. His 
endothelium imist be Understood to mean that it is inside a papilla. 
It is also valueless for other reasons : for if it is defined as that 
epithelium developed from the germinal mesoblast, the epithelium 
of the Wolffian ducts, of the ureters, and of Muller’s ducts would 
have to be included. Therefore the term is insignificant and 
must be abolished. Monoderic and polyderic are proposed as 
terms to indicate that the cells form one or severed layers.—^I'he 
second part of P^^of. Haeckel’s interesting Gastrma theory fol¬ 
lows, in English. In it the systematic and the phylogenetic sig¬ 
nification of the Gastnea theory and the ontogenetic succession 
of the system of organs are discussed, as well as the bearing of 
the whole on the theory of types. The author is so prolific in 
his introduction of new words, the dcfmitions of many of which 
are to be found in other publications, that a Haeckel Glossary in 
the next number of the Journal would not be out of place, to 
assist readers in the full appreciatbn of iUustrioqs biologist’s 
very suggestive theory.—Mr. J. W. Groves explains his meth^ 
of arranging and cataiogaing microscopic spemmeas.—A paper 
follows by Mr. E. C. Baber On picro-canainate of ammonia as 
a microscow staining fluid, in which he explains U. Ranvier^s 
method, The great advaiUage of this lesgeat is shown to con¬ 
sist in its staining tissues in a series of colours varying froai red 
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:o yellow; it also acts rapidW and can be kept in a dry form.-^ 
The Rev. £. O’Meara descri^ a collection of Dialomacese from 
Spitzbcrgen, including many species not enumerated by Cleve's 
Diatoms ot the Arctic Sea.—Mr. Buck describes and figures a 
lew Polyzoon belonging to the family Halcyonelea^ named by 
lim Clavopora hystricis^ from a single specimen obtained in the 
»pedition of the Porcupine in iht Mediterranean.—An article 
rom the Indian Medical Gaulle^ On the etiology of Madura 
bot, is discussed, the' vegetable origin of that disease beiim 
;everely handled. A n6te by the Rev. M. J. Berkeley is appended, 
itrongly supporting Dr. V. Carter’s original observations.—Dr. 
W. G. Farlow, of Harvard University, writes On a sexual growth 
rom the prothallus of Pteris cretica^ in which he shows that whilst 
n some of the prothalli archegorina and antheridia were deve- 
oped, others gave rise to young fem-plantlets by a direct bud- 
ling of the cells, without any sexual intervention. The paper is 
llustrated with two plates.—Mr. £. R. Lankester has two papers, 
me on Torquatella typica^ a new type of Infusoria, allied to the 
Ziliata, from Naples ; peculiar in not possessing cilia, not even 
ound the oral region and capitular prominence, but in their 
)lace a bell-like prolongation of the body-wall like a ring of 
mited cilia. The second paper is on the heart of Appendicu- 
aria Jurcata, in which that organ is shown to consist of two 
mcleated cells connected by fourteen or so slender vibratUe 
ibrillee, whose mutual connection by a membrane is uncertain. 
This organ is thus nothing more than a most vigorous chum, 
testing and stirring up the fluid in the great perivisceral hoemo- 
{fmph space without propelling it in any particular direction.” 
^he paper ends with some suggestive remarks on the reduction 
•f the structure of organs in diminutive elaborate types generally. 

yus/us Liebig^5 Annalen der Chimie und Phartnacie, —Band 
72, Heft 2.—The following papers are published in this part:— 
Jn the salts of parabanic acid, by N. Menshutkin. The formula 
>f the ammonium salt is C^H^NgOg.NIi^ ; by the action of 
.rater on the salt the ammonium salt of oxaluric acid is pro- 
uced, and by the action of heat alone oxaluramide. The potas- 
ium and sodium salts have likewise been examined and two 
ilver salts obtained, of which the formulm are CgHAgNgOj.IIjO 
nd CaAgiNjOg. I I3O.—The same author contributes a paper en¬ 
ded, ‘‘Notice on potassium oxalurate and the determination of 
le alkaline metals in the salts of the acids belonging to the uric 
cid group.”—On the oxidation products of colojmony and oil of 
irpentine, by Dr. Josef Schreder. By digesting colophony with 
ilute sulphuric acid, isophthalic acid (CgHj|04) and trimellithic 
cid (CyHeOe) are obtained. Turpentine oU oxidised by dilute 
itric acid, gives terebinic and terephthalic acids.—On the con- 
ersion of cinchonidine into an oxy-base, by Dr. J. Skalivert. 
linchonidine is mixed with carbon disulphide and bromine 
Topped into the mixture. A brominated compound of the 
)nnula CsoHgsBr«N20 is thus obtained, which on treatment 
dth potassium hydrate yields the new oxy-base 
.nalyses of the sulphate and of the double Pt salt are given.— 
tn ferrous anhydrosulphate, by T. Bolas, already noticed in the 
oumal of the Chemical Society.—The following are commu- 
ications from the Tubingen laboratory:—(i)On the cyan- and 
arboxyl derivatives of diphcnvl, by Oscar Doebner.—(2) On 
ormal phenyl propyl alcohol and allylbenzene, by Leopold 
Uigheimer.—(3) Researches on the synthesis of allylbenzene, 
ly Rudolf Fittig.—(4) Researches on the constitution of piperine 
nd its decomposition products piperlc acid and piperidine, by 
Fittig and^W. H. Mielck. This is the fourth notice on the 
ubject, and the authors now touch upon the constitution of 
uperic acid. By the action of bromine a tetra-brominated acid 
TigH joBr404 is obtained which by the action of sodium carbonate 
s converted Into the dibrominated compound C^gHiBrjiO^. This 
ast substance boiled with soda solution and precipitated by an 
icid yields a monobrominated body of the formula CigHsBrOo. 
riic authors next proceed to the consideration of a new 
Lcid which they have obtained by acting upon mono- 
wompipcronal with bases, and then decomposing the salt 
produced by means of hydrochloric acid. The new acid has 
.he formula Cx2HioBr405, and must be regarded as the substi- 
tution product of the acid C12H14O5. By the action of soda 
Ml Ae Bodmm salt of the new add an intermediate compound 
liaving the formula CigHgBrgOB has been produced. Bro- 
mino dropped into a solution of hydropipenc acid in carbon 
disulphide, gives rise to the formation of the compound 
BtfOi. In the concluding section the decomposition of h)mro- 
piperie add by means of fused potasdum hydrate is treated of. 


The chief product of the reaction is protocatechuic acid, 

,H, 0 . The authors finally ^sign the constitutional formula 

\CH = CH — CH = CH ~ CO — OH 
to piperie acid.—The part concludes with papers by Peter Greiss 
On the sulphurisation of sulphurobenzoic acid or dicarboxyl- 
sulphocarbanilide, and by M. G. Gustavaon On tetra-iodide of 
carbon. This substance has been obtained by the action of 
aluminic iodide on €€14 according to the equation— 

3GCI4 + aAlgXg ^ aAlgCl^i + 3UI4. 

The substances are made to react in carbon disulphide solutions. 

Gazzetta Chimica Italiana^ Fascicolo V., 1874. This part 
contains the following papers ;—On the extraction of sulphur, 
by F. Sestini.—On the action of sulphur on earthy carbonates, 
particularly on neutral caldum carbonate, with regard to geology 
and ^riculture, by Prof. Egidio PoUacci. This paper was com¬ 
municated in April to tiie Retde Istituto Lombardo di Scienze 
e Lettere. The author’s principal object is to prove that a mbc- 
ture of sulphur and calcium carbonate acted upon by water with 
free access of air gives rise to the formation of calcium sulphate. 
The chemical changes are thus expressed — 

iS + 30.2 + aHjO -2H2SO4 
aHjS04+2CaC03»2CaS04 + aCOg + 2H3O. 

The author is of opinion that the oxidation of the sulphur is 
effected directly by atmospheric oxygen in presence of CaCOj 
and water.—The concluding paper is entitled Chemical Research 
on Turkey Red,, by Prof. Abelardo Romegialli. The remainder 
of the part Is devoted to abstracts from foreign periodicals. 

Zeitschf^t der Oesterreichischen Gesellschaft fur Meteorologies 
July I. —This number contains an article by Dr. J, Hann On 
the diminution of atmospheric vapour with increase of elevation. 
Experiment and mathematical theory both deny the existence of 
an independent vapour atmosphere, which according to Dalton’s 
law would decrease much less rapidly with elevation than atmo¬ 
spheric vapour really docs. Hence Mr, Strachey (Proceedings 
of the Royal Society, March 1861) would not deduct the vapour 
pressure from the height of the barometer to obtain the pressure 
of dry air. From a table showing the actual decrease of vapour 
tension with increase of height, observed in various ascents of 
mountains and in balloons, is derived a formula to express this 
decrease. Thus where / and A stand for the pressures at the 
height // and at the surface of the earth, ^ being measured in 
units of 1,000 Englbh feet, 

(i) = A (i-o’07S a -h 0-00146^3) 

and where e is the bases of natural logarithms, and 4 in units of 
1,000 metres, 

(3)/>o-g^ 

If atmospheric vanour obeyed the law of Dalton, its weight over 
any place would be four and a half times greater than the real 
weight. Dr. Hann calculates the weight of vapour at 1,962 
metres to be only half, at 6,500 metres one-tentb, of the weight 
at the surface of the earth. With respect to this rapid decrease 
of moisture, Strachey remarked that mountain chains, even of 
moderate altitude, must have great influence upon the bygro- 
metric state of the atmosphere. The '\bove formula can only be 
used safely for calculating the wean pressure of vapour at a given 
height. It may be useful for barometric measurements ol alti¬ 
tudes, since it frequently happens that the vapour pressure of 
only one of two stations, of which the difference in height is 
required, is known. Observed values, up to 1,884 metres, have 
been actually found to agree well vrith those calculated by the 
formula. This formula may be only another expression for the 
opinion of Strachey, that the mean degree of saturation at dif¬ 
ferent heights remains nearly uniform, and therefore the vapow 
tension depends merely on decrease of temperature. But the 
calculation of the mean vapour pressure of one level from that 
of another level with so great accuracy appears not to have been 
hitherto accomplished. 

Annali di Chimica applicaia alia Medicinal t Iviii., No. 5.— 
In dietetics there is a paper by Dr. F. Turbacco On cheese and 
its alimentary use,—Beaumertz furnishes a contribution on 
farinaceous substances as food for children.—In pathology there 
is a paper by Dr. L. Ijedeganck (translated from La Presse 
Midkale Beige) On the action of parasitic organisms in the pro¬ 
duction of necrosis,—In therapeutics we have the following 
papersOn the ansssthesig produced in man by the injection of 
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chloral into the veins, by Ot 6 .—Under the heading ** Varieties” 
there is a paper by Prof. Fausto Sestuii On the chemical compo¬ 
sition of mulberry leaves ; one On a new method of ^tracting 
logwood for vines and inksp from the agricultural chemical labo¬ 
ratory of Bologna, directed by Prof. A. Casali and Francesco 
Marconi ; and, finally, a contribution by Melsens On the use of 
solutions of sulphurous acid, of neutral acid and sulphites, and 
of hyposulphites. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June ii.—Researches in Spectrum Analysis 
in connection with the spectrum of the sun.—No. IV., by J. 
Norman Lockyer, F.R. S. 

Map^ of the spectra of calcium, barium, and strontium have 
been constructed from photographs taken by the method de¬ 
scribed in a former communication (the third of this series). The 
maps comprise the portion of the spectrum extending from wave¬ 
length 3900 to wave-length 4509, and are laid before the Society 
as a specimen pf the results obtainable by the photographic 
method, in the hope of securing the co-operation of other ob¬ 
servers, The method of mapping is described in detail, and 
tables of w^ave-lcngths accompany the maps. The wave-lengths 
assigned to the new lines must be considered only as approxima¬ 
tions to the truth. Many of the coincidences between lines in 
distinct spectra recorded by former observers have been shown 
by the photographic method to be caused by the presence of one 
substance as an impurity in the other; but a certain number of 
coincidences still remain undetermined. The (question of the 
reversal of the new lines in the solar spectrum is reserved till 
better tihotographs can be obtained. 

Royal Horticultural Society, July i.—Scientific Committee. 
Dr. Hooker, P.R.S., in the chair.—Dr. Gilbert described the 
results of some investigations made by Mr. Lawes and himself 
on the conditions of the development of faiiy rings. The 
mycelium of the fimgus which produced the rinp accumulated 
nitrogen in the superficial layers of the soil with the result of 
stimulating the growth of the grass and giving it the dark green 
colour which is characteristic of vegetation richly supplied with 
nitrogenous nutriment. When this luxuriant growth was grazed 
off, the soil was left relative^ poor in nitrogen, and it was accor¬ 
dingly found that the^upernaal soil inside the rings was poorer 
in nitrogen than that outside it—Dr. Hooker stated that seeds 
of the Kerguelen’s Island cabbage (Prin^ea anUscorbuticcC) sent 
to Edinburgh in a sealed bottle had germinated, while those sent 
to Kew in boxes had altogether failed. The following com¬ 
munication from Mr. Darwin was read;—The leaves of Ptngui- 
cula vulgaris possess a power of digesting animal matter similar 
to that shown by the sundews (Drosera), Albumen, fibrin, meat 
or cartilage induce a secretion from the glands of the upper 
surface of the leaf, and their secretion becomes feebly acid (but 
not so much so as that of Dr0sera), Their secretion is reab¬ 
sorbed, and causes an aggregation of the protoplasm in the cells 
of the glands, such as had b^n observed m other similar cases. 
Before excitement the glands were seen to be filled with a homo¬ 
geneous pale greenish fluid ; after the aggregation of the proto¬ 
plasm it can be seen to move. When a row of insects or of 
cabbage seeds are placed near the margin of a leaf (or when a 
single insect is placed at one point]^ the whole margin (or one 
point) becomes curled considerably over in two or three hours ; 
the apex of the leaf will not tom over towards the base* Small 
fragments of ^ss also cause a similar movement, but to a much 
less degree. The inflexed margin pours forth a secretion which 
envelops the flies or seeds^ but pieces of glass cause no, or 
hardly any, increase of secretion. But here comes a puzzle: if the 
flies or fly be removed,^the margin of the leaf turns back in less 
than twenty-four hours; but it does so also when a row of flies 
and cabbage seeds are left adhering; so that the use or meaning 
of the inflexion is at present quite a puzzle.”—Mr. W. G. Smith 
showed engraved wood blocks of lignum vitm, which he found 
more brittle than box. 

Vienna 

Imperial Academy of Sciences, Feb. 26.—Dr. Urba 
communicated a paper on some rocks of South Greenland, 
collected by Trol. Laube, from the second German Polar 
Expedition.—-M. Pelz presented a memoir <m detertninatiem 
of the axes of conical surfaces of the second order.— 
Dr. Adolph Meyer gave an hccount ot new and little-known 


birds of New Guinea.—^Dr. Exner read a paper on the employ¬ 
ment of the ioe-calorimeter for determining tne intensity of the 
solar radiation; describing an apparatus by which the intensity 
may be measur^ directly in calorics, without (as in the Pouillet 
pyrhdiometer) a change of tenmerature in the instrument, ren¬ 
dering correction necessary.—Dr. Brauer communicated a note 
on the development and mode of life of Lepidurus productus 
Bose.—^MM. Schulhof and Holetschek communicated the de¬ 
ments and ephemerides of a comet discovered on Feb. 20 by 
Prof. Winnecke at Strassbuig. 


Paris 

Academy of Sciences, July 20.—M. Bertrand in the 
chair.—The following papers were read Note on the action of 
two current dements, by M. Bertrand. The assertion that two 
elements of the same direction attract one another is shown to 
be inexact, even for paralld elements, and does not agree even 
with Ampere’s law. The author has solved the following 
problemA current element being given, to find in a point of 
space M the direction that must be assigned to another element, 
that their mutual action may be attractive, repulsive, or niL — 
Extract from the Report of the Commission of the Agricultural 
Society of Chalon-sur-Sa6ne, in the department of Sa6ne-et- 
Loire, on Phylloxera, by M. Boully.—Reply to a criticism by 
M. Garrigou, contained in a recent note entitled ** Carboniferous 
Limestone of the Pyrenees; Marbles of Saint-B^at and of Mont,” 
by M. A. Leymerie.—On riie efficacy of the method of submer¬ 
sion as a means of improving the vine in the Crimea : extract 
from a letter from M. Boutin to M. Dumas.—Employment of 
the risidues d^en/er of the oil-mills against Phylloxera^ by M. 
Rousseau.—Thira note on the electric conductivity of ligneous 
bodies, by M. Th. du Moncel.—On the stratification of the 
electric light, by M. Ncyreneuf.—On the passivity of iron, 
by M. A. Renard. The author described several experi¬ 
ments illustrative of methods by which iron can be made 
passive in ordinary nitric acid.—Action of chloroform on sodic 
acetatic ether, by MM. A. Oppenheim and S. Ffaff, The 

E roduct of the reaction was saponified by soda and then aetdu- 
ited with HCl. A new add of the formula CgligOs is thus 
obtained. This add is dibasic and belongs to the aromatic series, 
the authors considering it an isomer of uvitic acid, the substi¬ 
tuted groups occupying the positions 1:2:4.—On the isomeric 
compounds C2H4LBr, by M. C. Friedel. The author has re¬ 
peated the experiments recently published on this subject by M. 
Lagermarck, and concludes therefrom that no third isomer of 
this formula exists.—On a development of heat produced by the 
contact of sodium sulphate with water at temperatures when the 
known hydrates of scmium sulphate cannot exist, and when the 
saturated solution of the salt deposits it only in the anhydrous 
state, by M. de Coppet.—Ethers of normal propylglycol, by M. 
£. Refaoul.—Experiments on the generation of proto-organisms 
in media protected from aerial germs, by M. Onimus.—Indif¬ 
ference in the direction of the adventitious roots of a cactus, 1^ 
M. D. Clos.—Observation of a bolide on the evening of July 18, 
at Versailles, by M. Martin de Brettes.—On the co^osition of 
potassium permanganate, by M. E. J. Maumen<^. liie author 
concludes that the formula of the salt is Mn207K0.—New 
method of determining metals or oxides, by the same author. 
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TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


It having been su^ested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provinaal Scien¬ 
tific and Literary Societies would be found very useful^ not only 
to the Members of such Societies^ but to all who are interested in 
sciefttific and literary subjects^ the Publishers have determined to 
devote a portion of their Advertisemcftt columns to this purpose^ and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, at the nominal charge oj One Shilling Jbr each 
insertion. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useftd as possible. Notices intended for 
insertion therein must be sent^ addressed to the Publishers, by 
Wednesday Mornings. 

Office— 29, BEDFORD STREET, STRAND. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Afiriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-live Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including pastage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts ami Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Dnigs 
and Chemicals of every de.scriplion are given in each number for New 
York, llo.sloii, and Pliiladelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with Jai^pary number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U S.A. 


London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 

FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES. 

and all kinds of Scientific Instruments. 

PilliBcher’8 
St* Thomas’s Hospital 
Microscope, 

As supplied to’ the principal Uni¬ 
versities and Hospitals. 

Monocular, £$1 Binocular, ^ 10 lOf. 

PILLTSCIIER'S New Series of 
Corrcclion and Immersion OIi- 
jeet-gbsses, from J, to inch, 
iiiicqualli'd for tlieir hrilhant De¬ 
fining and Penetrating Power. 

PILT-ISCHER’S Improved CT.T- 
NICAL THEKMt )METERS, 
in Sterling Silver Case.s, 3^ in., 
i4r.; 4iin., 17J.: fiin , in wooden 
Case, jos.f including a Kew Certificate. 



ILLUSTRATED DESCRIPTIVE CATALOGUE MAY EE HAD ON 
APPLICATION TO 

88. New Bond Street. W., London. 


JUDSON’S DYES_i8 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 


“THE GARDEN,” 


A Weekly Illustrated Journal des-oted solely to Horticulture in all its 
Bnuiches. 


“ THE GABDF.N "isconducted by Wili.iam RoniNSON, F L.S., Author 
of “Haidy 1 'lowers," “Alpine Flowers for English Gardens." *'The 
P.arkh, I-'romcnades, and Gardens o£ Paris," &c. : .and the be.st Writers in 
every Depaitinent of Gaidciiing are contributors to its pages. 


The following .are some of the subjects regularly treated of in its pages — 


The Flower Garden, 
l.andscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

I'own Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


*• 1 TIE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4*/. per Copy. It may also be had direct from the 
Office at 5J. for a Quarter, gs. gO. for a Half-year, and ioj. for a Year, 
payable in advance, and in Monthly Pails. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, S.W, 


JUDSON’S DYES.—Dyeing at Home_ 

JIjDSON'S simple DYES are most useful and cfrcctiial. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds,bnnoiiscs, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a lew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 


JUDSON’S DYES.—Photographic Paper 

Positive.^ or Photo-Prints should be dipped in hot waier and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful effects are ihu.« 
produced in green, pink, lirowii, and many other colours-—Use Judson's 
l)yes for general tinting.^ Dye your Cartes de Visitc. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-wceds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, 8cc., by simply dipping them in a .solution of 
JUDSON 'S DYES. Charming Bouquet may be thus composed. 


JUDSON’S DYES.—Ink—Ink —Ink.—A 

Sixpenny Bottle of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adiling 
hot water. 


PURE AERATED WATERS. 



ELLIS’S 

RUTHIN WATERS, 


Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 


JUDSON'S DYES.—For Colouring Archi¬ 
tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, Durplc, canary, crimson, orange, green, blue, magenta, and la 
other snades. 

i JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; aUo black, lavender, magenta, and many other colours. 
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NEW BOOKS. 


This day, in 8vo, price 2 js. 

TELEGRAPH and TRAVEL. A Narra- 

live of the Formation and Development of Telegraphic Communication 
between England and India, under the Orders of Her Majesty s 

vernment; with Incidental Notices of the Cmintnestrav 

the Lines. By Colonel ^ir FREDERIC GOLDShOD, CB. 
K.C.S.I., late Director of the Government Indo-European Telegraph. 
With numerous Illustrations and Maps. 


DEDICA'*'ED BY SPECIAL PERMISSION TO THE QUEEN. 

MENDELSSOHN. By Ferdinand Hiller. 

Letters and Recollections. Translated by M. E. yoN Glkhn. With 
Lithographic Portrait from .1 Drawing by Carl MUller, never before 
publisheo. Crown 8vo, 7s. 6e/. [This day. 


TECHNICAL TRAINING. By Thomas 

twining (one of the Vicc-Prc.sidents of the Society of Arts). Being 
a Suggestive Sketch of a National System of Industrial Instruction, 
founded oil a general diffusion of Practical Science among the People. 
8VO, lar. [This day. 


SCIENTIFIC CLASS BOOKS. 


POPULAR ASTRONOMY. By Sir G. B. 

AIRY, K:C.B., Astronomer Royal. Seventh Edition, iSmoi with 
IlluatratSons, 4s . 

"Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.**— 

ELEMENTARY LESSONS in ASTRO- 

NOMY. By I. NORMAN LOCKYER, F.R.S. With CoIoured Dia- 
gram of the Spectm of the Sun, Stars, and Nebulae. New Edition, 
x8mo, with Illustrations, 5^. 6d. 

" The book is full, clear, and sound.*'— 

QUESTIONS on the SAME, is, SJ. 

LESSONS in ELEMENTARY BOTANY. 

By Professor OLIVER, F.R.S. F.L.S. Now Edition, i8mo, with 
Illustrations, price 4s. 6d. 

*' Wc know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Natural History Revinv, 

LESSONS in ELEMENTARY CHEMIS- 

TRY. By Professor ROSCOE. New Edition. x8mo, with numerous 
Illustrations and Chromo-lithographs of the Solar Spectra, 4^. td. 

"A small, compact, carefully elaborated, and well-arranged manual.**— 
Rpectator^ 


BIRDS: their Cages and their Keep. Being 

a Practical Manual of Bird-keeping and Bird-rearing. By K. A. 
BUI ST. With Coloured Frontispiece and other Illustrations. Crown 
8vo, 5J. \ day- 


DISESTABLISHMENT AND DISEN- 

DOWMENT, WHAT ARE THEY? By EDWARD A. FREE¬ 
MAN, D.C,L. Crown Svo, s!J. 6</. [This day. 


ELEMENTARY LESSONS in LOGIC. 

Deductive and Inductive. By Professor JEVONS* With copious 
Questions and Examples, and a Vocabulary of Logical Terms. New 
Edition, z8mo, 3^. 6<f. 

" Nothing can be better for a school-book.**— 

LESSONS in ELEMENTARY PHYSIO- 

LOGY. By Professor HUXLEY. New Edition, 181110, with nume¬ 
rous Illustrations, price 4*. txl, 

QUESTIONS on the SAME, is, td. 


PRIMER of PHYSIOLOGY. By Dr. 

MICHAEL FOSTER, F.R.S. With numerous Illustrations. i8ino, 
cloth, IS, (Macmillan’s " Science Primers.”) [T his day. 


POLITICAL ECONOMY for BEGIN- 

NERS. My MILLICENT GARRETT FAWCE'IT. Wiih Ques- 
tiotis. New Edition, i8mo, 2s. itd. 

" Clear, coriipau, and comprehensive .”—Daily News, 


The BIRDS of ARISTOPHANES. Trans- 

lated into English Verse, with Introduction, Notes, and Appendices, by 
B. H. KENNEDY, D.D-, Regius Professor of Greek in the University 
of Cambridge. Crown 8vo, [This day. 


ESSAYS and ADDRESSES, by PROFES- 

SOBS and LECTURERS of Owens College, Manchester. Published 
in Commemoration of the Opening of the New College Buildings, 
October 7th, 1873. 8vo, 14X. [This day. 


WORDSWORTH, SHELLEY, KEATS, 

and other ESSAYS. By Professor MASSON. Crown 8vo. 

[This day. 


A GRAMMAR of the LATIN LANGUAGE. 

Part IL By H. J. ROBY, M.A., late Fellow of St. John's College, 
Cambridge. Crown 8vo. [Immediately. 


MODERN UTILITARIANISM; or, the 

Systems of Paley, Bentham, and Mill examined and compared. By 
T. R. BIRKS^ M.A, l^eiior of Moral Philosophy at Cambridge. 
Crown 8vo. [Just ready. 


LESSONS in ELEMENTARY PHYSICS. 

By BALFOUR STEWART, F.R.S., Pref«.sorof Natural Philoropby 
in Oweiib College, Manchester. New Edition, i8mo, with Coloured 
Diagram and numerous Illustrations, 4X. 6<f. 


LESSONS IN ELEMENTARY ANA- 

TOMY. By ST. GEORGE MIVART, F.R.S. &c., Lecturar on Com- 

S arative Anatomy at St. Mary's Hospital, Author of " The Genesis oJ 
pecies.*' With upwards of 400 Illustrations. 

These Lessons are intended for teachers and students of both sexes not 
already acquainted with anatomy. ITie author has endeavoured, by certain 
additions and by the mode of treatment, also to fit them for students in medi¬ 
cine, and generally for those acciuainted with human anatomy, but desirous 
of learning its more significant relations to the structure of other animals. 

** It may be questioned whether any other work on anatomy contains in 
like compass so proportionately great a mass of information.**—Xniuref. 

"The work is excellent, and should be in the hands of every student of 
human anatomy.**— Times, « 


AN ELEMENTARY TREATISE ON 

STEAM. By JOHN PERRY, B E., Whitworth Scholar. F.C.S.. 
late Lecturer on Physics at Qifton College. 41. 6^. 


When bom have acquired an elementary knowledjge of Experimental Me¬ 
chanics and Heat It is well to teach them the application of the principles they 
have Jeame, by some such course as is sketched in the present work, beforo 
proceedini; to Electnctty, Acoustics, and Light. The numerous examples 
and cxcraMS will prove useful in all Physics classes; whether the whole 
course IS followed or not; to candidates for scholarships at the Universities 
and to boys preparing for the examinations at Woolwich and Cooper's 


New Edition, corrected and improved, extra fcap. 8vo, 6s, 

FIRST FORMS of VEGETATION, By 

the Rt^. HUGH MACMILLAN. LL.D. F.R.S.E., Author of "Bible 
Teachings m. Nature," ftc. Whh Coloured Frontispiece and other 
Illustrations. 


IN PREPARATION. 

ELEMENTARY LESSONS in PHYSICAL 

GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Prafessor ol 
Ideology at Edmburg^. With numerous Illustrations. 


ELEMENTARY LESSONS in GEOLOGY. 

By Professor GEIKIE. 


MACMILLAN & CO., LONDON. 


MACMILLAN ft CO., LONDON. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



t$ allowed by upwards of 500 Medical Men to be the most cffee- 
tive invention in the curative tmatment of Hernia. The use oi 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn found the body, while the requisite 
resistiiijr power is supplied ^ the MOC-MAIN PAl) antS 
PAl ENT LEVER, ntting with so much ease and closeness 
that it cannot be deteued, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
(ail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer. 


JOHN WHITE, 228, FiccadiUy. 

Price of a Single Truss, x6r., arr., aSr. &/., and 31/. 6^. ] 
,, Double 3ir. 6^., 4aa., and sar. 

„ Umbilical „ 42^. and 531. 6(f. , 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. 'I'bey are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4^. &/., 71. 6if., lor., and idr. each. 
I’ostage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


BRYANTj^MAYS 

MATCHES. 


On the ist of every Month, pp. 3a, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY. 

BRITISH AND FOREIGN. 

Edited by Hbnkv Tkimsn, M.ll, F.L.S., British Museum, assisted by 
J G. Bakbk, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1R74 (las post free in the United Kingdom) payable ^ 
advance to the publii^licrs, Messrs. Ranken and Co,,_ Drury House, St. 
Mary'Ic'Strand, l^oiidori, W.C., ofwhom may be obtained the volume for 
1873 (price xdr. 6^. bound in cloth): also covers for the volume (price xr.), 
snd back numbers. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Nkwman, F.L.S. F.Z.S. &c., 
l.aie President of the Entomological Society. 

The objects of the RniomMogist are to give every infonnatioii about In¬ 
sects ; niore especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar¬ 
den Plants, with a view to siiggesling remedies. Notes, Observations, and 
Queries on every branch of the Scitneeare solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 

SIMPKIN, MARSHALL, and Co , Stotioners’ Hall Court. 


This day, in 8vo, price 14^., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

CoNTBKTS The prologue— Tvrrhenlans and Turanians—Ethnographical 
Notes on the Etruscan^^Peor*'*- 
Numerals—Epitaphs 
—Forms of Dedication ^ 

London; MACMILLAN & CO. 



CLARENDON PRESS PUBLICATIONS. 


A TREATISE ON ELECTRICITY AND 

MAGNETISM. By T. CLERK MAXWELL. M.A. F.R.S., Profes¬ 
sor of Experimental Physics in the University of Cambridge, a vols. 
6vo. iir. i>d. 


The GEOLOGY of the VALLEY of the 

THAMRS. By JOHN PHILLIPS, M.A. F.R. S.,-Profcsm)r of Geo- 
logy in the University of Oxford. With Coloured Map and numerous 
lllu.slralions. 8vo, azj. 

'‘It does not often fall to our lot to open a book devoted to Science, and 
to derive from it the large amount of pleasure, and at the same time of real 
instruction, which wc have found in the pages of this volume."—/I 


VESUVIUS. By John Phillips, M.A., 

F.R.S. WUh numerous Maps and Illustrations. Crown 8vo, tos, 

** Professor Phillips has unclert.'iken to give an authentic history of Vesu¬ 
vius from the days of Crassiis to the end of 1868, and to explain the pheno¬ 
mena of the burning mountain according to the laws of a rigid induction. 
His plan has been successfully carried out, and has resulted in a work of 
high value.’'— Mir/l Gawtie. 


DESCRIPTIVE ASTRONOMY. A Hand- 

book for the General Reader, and also for practical Observatory work. 
With 224 lllusiraiions and numerous Tables, By O. F. CHAMBERS, 
F.K.A.S., Barrisier-at-Law. Demy 8vo, cloth, 856 pp., price air. 


CHEMISTRY FOR STUDENTS. By 

A. W. WlLfJAMSON, Phil. Doc. F.R.S., Professor of Chemistry. 
Univeisity College, London. New Edition, w'ith Solutions. Extra fcap. 
8VO, cloth, price 8s. 6a. 

EXERCISES IN PRACTICAL CHEMIS- 

TRY. By A. G. VERNON HARCOURT, M.A. F.R.S., Senior 
Student of Christ Church, and Lee’s Reader in Chemistry ; and H. 
G. MADAN, M.A., Fellow of Queen’s College, Oxford. Series I., 
Qualitative Exercises. Second Edition. Crown 8vo, price 7J. Caf* 


AN ELEMENTARY TREATISE ON 

HEAT. By BALFOUR STEWART, LL.U. F.R.S., Professorof Natu- 
ral History in Owens College, Manchester. Ext. ftap. 8vo, with nume¬ 
rous Woodcuts and Diagrams, 7s. 6d, New Edition, revised and 
enlarged. 

"The publication of this manual is exceedingly well-timed ; it includes 
within narrow limits the leading facts and principles of this younger-born 
of tlic Sciences, .and for the mastery of the greater portiun of the contents 
only requires ordinary intelligence on the pan of tJie reader.’’—Jii/rc/a/iir. 


FORMS OF ANIMAL LIFE. Being Out- 

lines of Zoological Classification based upon Anatomical Investigation, 
and illustrated by Descriptions and Specimens and of h'igures. By G. 
ROLLES’l'ON, M.D. F.R.S., Linncre Professor of Physiology, Ox¬ 
ford* Demy 8vo, price its. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R S, Savilian Professor of Astronomy in the Univer¬ 
sity of Oxford. Oown 8vo, price 7J. 6a. 


A SYSTEM OF PHYSICAL EDUCA- 

TION : Theoretical and Practical. With 346 Illustrations diawii W 
A. MAcpoNALD, of the Oxford School of Art. By ARCHIBALD 
MACI..AREN, The Gymnasium, Oxford. Ext. fcap. 8vo, price 7^. 6d. 

'* The work before us is one which should be in the hands of every .schooU 
master and 5chooImii>tress. It is marked in every line by ^od .sense, and 
is so clearly written that no one can mistake its rules."— 

ELEMENTS OF NATURAL PHILOSO¬ 
PHY- By Sir W. THOMSON, LL.D. D.C.L, F,R.S., Professor 
of Natural Philosophy, GlasRow; and P. G. TAIT, M.^, PiofeMOr 
ill Natural Philoaophy, Edinburgh. Part I, 8 vo, gt. 


Oxford: Printed at tbe Clarendon Press, and Published bt 
MACMILLAN & CO., London, Publishers to the Univetritf. 
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VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET^ LONDON, W 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY, 

The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity 
Th^ make the».WoQd more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive functions 
and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy are alkaline an< 
gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral viraters they an 
the most exported. 

NOTIC E OF R EMOVAL. 

L. OERTLING, 

OF * 7 , MOORGATE STREET, 

CHEMICAL BALANCE MANUFACTURER, 

Will Remove on the ist August to his New Factory, 

TURNMILL STREET, 

NEAR FARRINGDON STREET STATION. 

NOW READY. 

PRICE IS. 

NEW VOLUME OF “SCIENCE PRIMERS.” 


PRIMER OF PHYSIOLOGY. 

BY 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 

With Jllnstf ations^ 

MACMITJ.AN & CO., LONDON. 


Now Koady, Trice One Shlliing, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR JULY 1874. 

WITH CHOICE EXAMPL1C8 FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND 07 JIER PERMANENT IROCE^SRS. 

Edited by JOHN FORBES-ROBERTSON. 

" ARS ARTIS CAUSA,; ITAQUE HOMINIS," 

Contents of July Number— Our illustrations :—i. “Thomas Carlyle," by J. D. Crittenden. 2. “ Mothe 
and Child,” by W. Cave Thomas. 3. “ Queen Elizabeth appointing her Successor," by K Smirke, R.A.—The Exhi 
bitioas.—•The Decoration of St Paul's.—^Art Notes and Gdssip.v-Revievvs. 

SPECIAL NOTICE—The Publishers take the present opportunity of informing the Readers of ‘‘Art”tha 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples o 
Pointitig, Enfitraving, S«alpture, PiNtery, arid Art objects generally. These will be representative both of Rritish an< 
Continental Spools. 

N.6.—^Artists and those ooosected with Artistic manutacture wishing their works to be reproduced in the page: 
of “ Art,” are requested to contm^nidate with the Editor, through the Publishers. 

__Lo ndoji;. SAMPSONXOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 

bv R. Olav. Som. ft Taylo.. .t . uid a RfcAd Hill. In th. Gltvof ImumImi. .nrf hv UAr.ut, ..m a 



A WEEKLV ILLUSTRATED JOURNAL OF SCIENCE, 

“ To the solid fp^ound 

Of Nature trusts the mind tvhich builds for aye,*^ —Wordsworth 

No. 253, VoL. 10] THURSDAY, SEPTI'vMliER 3, 1874 [I'KKE FCURIENCE 



RaC^istered as a Newspaper at the General Post (J/Tice 

OWENS COLLEGE (MANCHESTER 
ROYAL) SCHOOL of MEDICINE. 


Principil—J ( 1 . CKEENWOOf), LL.t) 

Director of Medical Studies—G forc.e South am, F.R.C s. 


I 

PROFESSORS AND LECT 17 RERS. | 


General Anatomy and Physiology 
Practical Physiology and Histology 

Descriptive and Practical Anatomy 
Comparative Anatomy and Botany 
Chemistry . 

Medicine .. 


... Wdliam Smith, F.R C.S 1 

... Arthur Gamgee, M.O. F.R S. j 
j Morrison Watson, M D. 

’* ij Beswick Pcrnii, M.R.C.S.F I. S, 

... W. C. Williamson, F.R S. - i 

(Henry K. Roscoe, 11 A. Pli.D. ! 
-1 F.U.S. ; 

/William Roherts/ M D?^ 11 A , I 
I F.R.(' P. 1 

*‘'lJolin K. Morgan, M.D MA 1 
\ F R.C P 


Surgery. .. 

Dphthaimology . 

Pathology and Morbid Anatomy ... 

Midwifery and Diseases of Women 
Childien . 

Materia Medica and Tlicrapcutics 

Forensic Medicine ... . 

Hygiene and Public Health . 

Clinical Medicine . 

Clinical .Surgery. 

Medica Tutor ... .. 


iGcorge Sonth.vsi, F.R C.S 
'\Kdward Lmid, F.K,(’.S 
. 'riiomas WiiuNor, M. R C.S 
(Henry .Simpson, M.D M.U (T S. 
■(Julius Dreschfe'd, M D. 

^ John Thorbiirn, M.D. L.R.C.S. 

yVIcxander Somrrs M.R C.S, 
Daniel John i.eech, M.ll. 

. G. Morlcy Harrison, M R.C.S. 
(Arthur Ransomc, M D. M.A. 
•( M.R.C.S. 

(The Phy.sicians to the Royal In- 
■ \ lirmary 

(The Surgeons to the Royal In- 
■\ finnary 

... J.Keswick Perrin, M R.C.S. F.L S. 


The Winter Session will c mm* nee on the 1st October. The new Medical 
School Buildings will be opened on the vnd October by Professor T. H. 
Huxley, F.U.S. A composition fee of ^^48 in one payment, or in two payments 
of £2^ each, with an annual tutorial fee of £2 2s., ndinits^o llic complete 
Course of Study at the School, and a further sum of £42 t 9 the Hospital 
Practice at the Royal Infirmary. ^ ^ *' > * 

Prospectuses will be forwarded on application. 

J. HODME NICHOL.SON, Rcgbtrar. 


[All Rights are Keseivrd. 

LONDON LIBRARY, 

12, ST. JAMES’S SfjUAKE—Founded in iK^i. 

Patron - H.R.H. Tint Pkince ok Wal^s. 

Prcsiileiil—T homas (.’aioMF, E.sq. 

This Library contains 00,000 Vobnnes cf Ancient and Moricrn Literature, 
ill various Languages Siibsciiptioii, £] a ycai,or ^2 with Enljaiicc Fee 
of £t ; Life Membership, £26, 


tifieen Volumes arc .illowed to Cduntry, .and Ten to Town Members. 
Reading Room open from Ten to half pa^t .Six. Piospccius on applicatic 
Cat^iloguc, New Edition, in the pre^s. 


ROBERT HARRISON, Secretary and Librarian, 


% 


UNIVERSITY COLLEGE, LONDON, 
SCHOOL. 

H('.id-M:istfr*—T Hi'.wrtT Key, mV. K.R.S. 

Vice-Master—E. R. Horton, M.A., Fellow of St. Peier',s College, 
Cambridge 

The SCHOOL will RE> 01 *EN for New Pupils on TUESDAY, Septem¬ 
ber aa, at 9.30 a.m. The School Session is divided into three equal ‘Peims, 
I' eCi ^8 per Term, 10 be paid at the beginning of each Term. (iymnaslic.s. 
Fencing, Dr lling, and Advanced Drawing, extra 

^ Extensive additional Buildings^ including spacious Lecture-rooms for t 1 e 
Classes of Cheniist/y and Kxpciriinental Physics, have recently been com¬ 
pleted for the use of the Pupils attending the Scliool. 

A Playground of about two acre.s in extent, including several Fivesk* 
Courts, is attached to the .School. 

Discipline is maintained without corpor.'il punishment. 

A monthly report of the progress and conduct of each Pupil i.s sent to his 
parent or cuardian. 

'Lhe .School is close to the Gower Street Station of the Hfelrcportan 
Railway, and only a few minutes’walk from ihr Termini of the North 
Western, Midland, and Great Northern R.ailu.iys. Season Ticktts :ue 
granted at half-price to Pupils attending the .Schotil. 

A Prospectus, containing full i[ifonTi„ii](m lespcaing the Courses of In¬ 
struction given in the School, with other particulars, may be obtained at the 
Office of the College. 

JOHN ROBSON. B.A. 

August 2874. Secretary to the Council. 


Large post 8vo, cloth gilt, price 5^, 6/f. 

BRITISH MARINE ALG.® : beingaPopu- 

lar Account of the Seaweeds of Great Britain, their Collection and Pre- 
aervation. By W. H. GUATTANN. With 205 lllusirations. 

Each little picture is a perfect gem of the engraver’s art.”— Figaro* 

T^i* Bazaar Office, 32, Wellington Street, London, W.C. 


UNIVERSITY COLLEGE, LONDON. 

'I'he Professorship of Comparative Anatomy and Zoology is Vacant 
thtough the Death of Dr. GRAN T. Candidates for the Appolptmcttt are 
requested to send their Applications and Tehtimoiuala to ihe undersigned, 
from whom further information may be obtained, on or before SATURDAV, 
October 31st. 

JOHN ROBSON, B.A. 

Secretary to the Council. 
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ROYAL school; OF MINES. 

DEPARTMENT OF SCIENCE AND ART. 

During the Twenty fourth Scs^sion, 1874-7=;, which will commence on the 
i‘‘t of October, the following COURSKS of LECTURES and PRAC'II- 
CAL DEMONSTRATIONS will be given 

T. Chemistry. By E. Frankland. Ph.D. F.R.S. 

2. Metallurgy. By John Peicy, M 1 ) F U S. 

3. Natural History. By 'J\ IJ. Huxley, Ll^.D. F n.S. 

4. Mineralogy. I By Warington W. Smith, M.A. F.R.S., 

5. Mining. j Chairman 

G. Geology. By A. C Ramsay, LL. L). K. K.S. 

7. Al^plicd Mechanics By 'T. M (ioodeve, M.A, 

8. Physics. By Frederick tJuthrir, Ph.D. F.R.S. 

9. Mechanical Drawing. By Rev. J. H. Edgar, M.A. 

The Fee for Students de.siroiis of becoming Associates is ^^30 in one sum, 
on entrance, or two annual payments of ;C«o, cxclu.sivc of the [laboratories. 

Tickets to seoaratc (.ourses of I.cciurcs arc issued at and each. 

Officers in the Queen’s Serviie, Her Majoty’s Consuls, Acting Mining 
Agents, and Managers, may ohiain 'Firkets at reduced prices. 

Science Teachers arc also admitted to the Lectures at reduced fees. 

For a Prospectus and information apply to the Registrar, Royal School of 
Mines, jermyn Street, London, S. W. 

TRKNHAM REEKS, Registrar. 

Note.— By order of the Lords of the Committee of Council on Education, 
the instmctioii in C.’beniistiy, Phys'cs, Apfiltcd Mechanics, and Natural His.- 
tory will be given m the New Budding', lu the Exhibition Road, South 
Kensingiun 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, patticularly to Chemistry* both theoretical 
: and practical. 

i References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.: Dr. Ro.scoe, 

I F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 
F.R.S. : Dr. WiSiainson, F.R.S. 

The Term commences TUESDAV, September 15. 

C. WILLMORE, Principal. 


THE VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 

Amongst the newly enrolled Members of this Society is M. JOAClIfM 
I BAKKAUDE, of Buhtmia, kiioAn lor his Pala-ontological Work* The 
I Society has just issued the full Report of the Discussion on FLINT iM- 
I PLEMENTS held at the Society of Arts, m wi ith Mr Evans, F.R S. 

I Dr. Carpenter, F.R.b, Professor Tennant, and others, took pan. 


ROYAL COUNCIL OF EDUCATION.— 

Tlie l<aboratory and Class-rooms of Berners College are open for 
Pupils EVERY day and EVENING. The subjects of the above 
Examinations can be studied cither Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Appiy to Proh 
£. V, Gardner, F.E.S., F.S.A., 44, Berners Street, W 


' MATRICUT.ATION EXAMINATION, LOND. UNIV., J.miiary 1875. 


Opening of WINl'ER‘SESSION, October ^ict, 1874. Introductory Ad- 
diess by Mr F.dmpnu OwiiN. 

hoi further particulars apply to the Registrar at the Hospital, or to 

A. B. SHpPHERD, M.B , Dean of the Schotd. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 

For particulars apply to the Dean, St. Mary's Hospital, Paddington, W. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


i F. A. HANBURY, M.A.. Wrangler and late 

I Srnior .Scholar of his (.JoIIegc, RLAHS WFI'H PUPI LS for this F.xani. 

j He IS assisted by elTicicnt Lecturers jii French, Cheinisiry^, and Classics, 

I and has been particularly suect-ssfui fur this Exam , having passed fifiy- 

I seven Pupils, to whom reference can be given. "I’wo of those passcil in 

* the Honours li.st in January 1873, sc.venth and fourteenth rcspectix'dy 
A Class will commence early in September, and another early 111 October. 
I Fees for the two. ;£i 4 aiKl ^70 lojr. respectively. For further particulars, 

I address 24, Old Square, I.iiicoln’s Iiiii, VV.C —A few Kc.suleiits can be 
I .'icconiinodated in Mr. Hanbury’s house at Claphuin. 


I PRi:LIMINARY EXAMINATION IN AK I S, ROVALCOf.L. SURti, 
J Dccumber 1874. 

! F. A. HANBURY, M.A., Wrangler and late 

i Senior Scholar of his College, PREJ'ARI'IS PUPILSfi>r this Exam 
He is assisted by efficient l.ecturers in Kreii Ji .'iml Chemisitv, m d Ins 
passed several PiipilK for this E.xam , to whom icfcmicc can bt* givrn 
Tenns from 8 to X2 Guineas, according ti subjei.ts i.iken up and time 
of joining the class. For further particular^, .uJdres^ 24, Old Srpiaie, 
LincoJn’s Inn, VV.C. 


SCHOLARSHIPS IN SCIENCE. ! 

I 

Two Scholarships in Science have been founded at St. Barthobimew’s 
Hospital: — 

r. An Open Scholarship of the value of £100, tenable for one year, to )>e | 
competed for in .September. The .subjects of examination arc Pny'-ic-, ' 
Chemistrv, Botany, and Zoology. The successful candidate will be re- [ 
qiiired to enter at St. Bartholomew's Hospital in October next. 

2. Preliminary Scieii ific Scholarship of the value of £50, tenable for one l 
year, to be competed lor in October next by Students of the Ho*>pi>«d of ; 
]es<i; than six munths' .standing, The .subjecLs ol examination are identical ! 
with those of the Open Scholarship. 

For further particulars and syllabus o' subjects, application may be made 
personally or by letter to the Warden of the College, St. Bartholomews 
Hospital. 

WESTMINSTER HOSPITAL MEDICAL ; 

SCHOOL. i 


A LADY, thoroughly experienced, her tastes 

literary, desires a RE - EN( 5 AGEMENT as COMPANION or 
AMANUENSIS Posstsscs knowledge ol lluusukc'iping No objec¬ 
tion to travel. Excellcnl rcferencc.s. - M.B , 13, Bishop^gate Street 
Without, E.C. 


The SECOND MASTER of a High-class 

(frnmmar School iccei\cs a few Resideiil Pupils. Special attention is 
given to the study of NaMirat Sconces. — For further particular', apply 
by lelier lo “Tnp.is,” c.iie of the PublisJier of Na’IUKK, 29, Bedford 
St*^cor, S rand, i.<nidon, VV.C. 


MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pa'=s Exatiiinutiona by n High Wrangler 
and Nat. Science Man. Successful in Tui ion. In ilic Country by 
Corre'.pundeiice. Classc.s vbited.—J. F. Hlakk.6, Wells Road, kcgeiiL s 
Park, N W. 


(OPPOSITE WESTMINSTER ABBEY.) 

The SESSION 1874-75 will commence on THURSDAY, October ist, 
with an INTRODUCTORY I FCIUUE by Dr. Poitbk. 'The Addr.ss , 
will be followed by the Di»tribu ion of the Prizes and a Convemsione in ' 
the Board Room. | 

the new Phymological Laboratory will be completed by October ist. 

The F xamin.ilioos for the Ei tran^cf SchularsiruK will be held on the stid ' 
and 3rd of October. , i 

GEORGE COWELT, De»n. j 


MINERALS and RpCKS, Classified after 

Miller, Dana, and Rose. 100 Examples, 2 fis. : aoo dino, £^ tot to 
£3 los.; 300 ditto, ,1^4 lor. to £6 ; 400 ditto, £6 to £8 ; 500 diito, 4® 
to £10 lOA, JncJudiiig Half Fossils, 250 £xani|>lf.s. £3 los, ; 400 
ditto, £6. 150 FOSSILS illustrating Morns'.s Chart or LyHis 

Manual, 3o.r : aso ditto (mostly of the Kpecies figured), 43; 350 ditto, 
Zs to RECENT SHELLS; 100 genera, ;4i : atw ditto, £ii los, 

A I., FRED BELL, 5, Grafton Street, Fit/roy Square, London. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 


N 


(FACTORY, SAVOY ST.), LOI^DON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO Her Majesty and H.R.II. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogtm or Estimates on A/*plication, 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition, of “ 1 .yelVs Students’ Klemcnts 
of Geology,” and facilitate the iinpoiiani .study of this science, can be 
had at 2, s, lo, 20, 50, to 1,000 guineas. Also, Single Spcciincns of 
Uocks, Minerals, Fossils, and Kccciit Shells Geoloeical Maps, Ham* 
niers, all the Kccenl Publications. &c., of J TENNANl', Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 

Piactical Iri.striiction is given in Geology and Miiirr-ilogy by Professor 
TENNANT, K.R.G S , at las resideiue, 149, Strand, W C. 


TO NATURALISTS and GEOLOGISTS. 

—The ORKDKD CASTLK COLLtCTION OF CRAO KO.SSILS. 
f.See Atlvertisciiient in NATtutu of June 18th ) For p,trticiilars of these 
Collections ndtlress Frcdc. CoUingwood, Esq , F G S., 4, St Martin's 
Place, Trafalgar Square, superscribed “ OkFOKD C’ASTLK Fund.” 

July 8th. 


FOR SALE.—A Collection of Rare Moths, 

ftc , llie property of a Missionary in India.—^i'\pply at the lluptist Mis¬ 
sion House, ly, Castle Street, HolhoiUi E.C. 


FOR SALE.-A 5-inch REFLECTING 

TF.LF.SCf)PE, by Holland, wuh heavy brass stand ; hastwoeyc-pirces 
wall sun glasses, handles for right ascension and dccluiation niQtion.s. 
'I lie whole p.^rked in .1 sutsiantial Mahogany Box. For further par¬ 
ticulars and pi ICC apply to G. S'1'EPHE> S, New Street, Basingstoke. 


NOTICE.— To Science Classes. — MOT- j 

TERSHEAD AND CO., I.ABORATORY FURNISHERS, EX- 
CllANGE STREET, MANCHESTER, Mipply all the Appar.uiis 1 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 1 
USE OF TEACHERS OF CHEMICAL OR PHYSICAI. SCIENCE 
(including l.ight. Heat, Electricity, Magnetism, &c.). and will be happy | 
10 show inicnding purchasers specimens of the variuu.s Instrunients, I 
or to forward Estimates on application. Oidcrs exceeding in value j 
delivered free to any railway station in England. 


DR. LIONEL BEALE’S WORKS. 

1. PROTOPLASM, r. Dissentient. 2. De- 

monstrative. 3. Speculative. i6 Plates, loj. td. Now ready, Third 
Edition. 

J. & A. CHURCHILL. 

2. BIOPLASM, or LIVING MATTER. 

lO Plates, 6 s. 6d* 

J. & A. CHURCHILL 

3. DISEASE GERMS, and on the TREAT¬ 
MENT of the FEVERISH STATE. Second Edition, M Elates, 
I'or. 6d. 

J & A. CHURCHILL. 

4. KIDNEY DISEASES. URINARY DE¬ 

POSIT'S, and CALCULOUS DISORDERS. Third Edition, 25^* 

J. & A. CHURCHILL. 

5. The MYSTERY of LIFE : in Reply to 

.Sir Wiliam Gull, y td. 

J. & A. CHURCHILL. 

6. The MICROSCOPE in MEDICINE. 

Fourth Edition, much enl.irgcd. Liu the Prevs. 

J. & A. CHURCHILL. 

7. HOW to WORK with the MICRO- 

SCOPE. aiJ. 

HARRISON. Pall M.aII. 


KIRKES’ PHYSIOLOGY. 

Eighth Edition, with 250 Illustrations, post 8vo, isr ful. 

HANDBOOK of PHYSIOLOGY. By WIL- 

I.IAM SENHOUSE K1RKK.S, M D. Eight Edition. Revised and 
Edited by W. Morrani Bakkk, F R.C..S., Lcriurcr on Physiology 
and Assistant-Surgeon tothr* St B'lrtholomew 's Ho.spita1, and burgeon 
to the Evelina Ho.sjtital for Sick Children. 

JOHN MURRAY, Albemarle Street. 


HAIR COLOUR WASH.—By damping the 

hair or w'hlskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and rcniains .so by an occaMonal using, 
loj. 6d>t sent for P.O order. —ALEX. KOSS, 248, High llolborii, Lon¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed nose is quickly >hapcd 
to perfection. Anyone can use them, and without pain. Price lor Or/, 
sent carruLM-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps 


TRUSSES (Self-adjusting), in use for the i 

last sixty years, and same as worn by his late Majesty William IV. i 
From io«. each. SALMON ODY & CO., by appomtmetit to the Army ^ 
and N«'ivy, 29a, Strand, London. Price List post free. ; 


Just publi^hcd, 8vo, pp. 334, 3J. 

A PRACTICAL GUIDE to HEALTH, and 

to the Home-treatnicnt of the COMMON AILMENTS OF LIFE; 
with a Section on SURGICAL EMERGENCIES, and HINTS to 
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FIFTH REPORT OF THE SCIENCE 
COMMISSION^ 

II. 

S O much has been written recently here and elsewhere 
on the origin and growth of the admirable Owens 
College, Manchester, that we shall not re])eat the details 
on these points furnished by the Report of the Com¬ 
mission. Since it was opened in 1851, it has held its way 
through many discouragements, and now, despite its 
comparatively narrow income, it is, at least from the point 
of view of scientific teaching and research, one of the most 
efficient institutions in the kingdom. Considering its 
comparatively recent origin and its provincial situation, 
the gifts bestowed upon it have been almost lavish ; and 
yet the same complaint is made in the case of the 
Manchester College as is made by the two London in¬ 
stitutions : the efficiency of the work of the College, and 
especially of its scientific side, is seriously crippled from 
want of adequate resources. 

The whole endowments of the College, from its foun¬ 
dation till the present time, have amounted to 34,582/. In 
connection with the recent movement for the erection of 
new buildings, including various general and special en¬ 
dowments, ail additional 168,300/. has been obtained ; but 
even this is short by 60,200/. of the sum required to 
carry out the ]jroposed extensions. Witli the prospect 
of this deficiency the Governors of the College cannot at 
present undertake the establishment of any new chairs. 
If, however, they had adequate resources, it has been 
stated that they would proljably proceed to divide the 
professorship of English and its History, and to found new 
chairs of Mixed Mathematics, of Applied Geology and 
Mining, of Astronomy and Meteorology, and of Archi¬ 
tecture. 

The total number of students in Owens College in 
1873-4 was 356, being an increase of 19 on the previous 
year, and excluding 140 students belonging to the Me¬ 
dical School. 

The number of students entering the evening classes 
in 1872-3 was 557, which in 1874 rose to the very large 
number of 889. 

With regard to ihc^ Owens College, the Commission 
makes the following recommendation :— 

“ Considering the strenuous and persevering efforts 
made by the great commercial community by which the 
Owens College is surrounded, and the cordi^ sympathy 
which these efforts have evoked, and which has mani¬ 
fested itself in the incorporation of other societies and 
schools with the College, and in the subscriptions and 
benefactions for special objects by which the exertions of 
the governing body have been seconded; we are of 
opinion that this institution has established a claim to aid 
from the national funds. We therefore recommend, in 
accordance with the views which we have expressed with 
regard to the two metropolitan colleges, that the Owens 
College should receive assistance from Government both 
in the form of a capital sum to be regarded as a contri¬ 
bution towards its wilding fund, and also in the form of 
an annual grant in aid of its working expenses, with the 
especial view of enabling it to complete the curriculum of 
studies by the establishment of new chairs.” 

* Contisutd from p. 332. 

VOL. X.—No. 253 


The Newcastle College of Physical Science originated in 
a feeling on the part of the authorities of the University 
of Durham, that that University did not completely meet 
the educational wants of the North. To render the Univer¬ 
sity more generally useful, it was thought that the best 
step that could be taken would be to establish a School of 
Physical Science in connection with it. Newcastle, as 
the site of this school, was preferred to Durham, in defer¬ 
ence to the wishes of all the eminent local employers of 
labour. 

The College was founded in 1871 for the teaching of 
pliysical science, particularly in its practical application 
to engineering, mining, manufactures, and agriculture. 
The funds necessary for its endovmicnt were provided in 
part by the University of Durham, which gave, in the 
first instance, 1,000/. a year in perpetuity, which has since 
been increased ; and, in part, by a subscription raised in 
the north of England 

From local sources, and by amalgamating with the 
College the other scientific institutions of Newcastle, 

117,000/. may be obtained. 

The amount originally subscribed was of course insuffi¬ 
cient to provide buildings for the new institution, and the 
College has at present to pay rent for the premises which 
it occupies. It is the opinion of the witnesses that it is 
extremely desirable that the College should be provided 
with buildings of its own. Sir William Armstrong says : 

We consider the present accommodation as a make¬ 
shift, but without Government assistance it would be 
scarcely possible to undertake” to provide separate build 
ings appropriated solely to the College. 

It was proposed, in the first instance, to provide four 
professorships, viz., of Pure and Applied Mathematics, of 
Chemistry, of Experimental Physics, and of Geology. To 
these professorships, lecturers have been added in literary 
subjects, in Greek and Latin, in English History and 
Literature, in French, and in German, besides a lecture¬ 
ship in Mechanical Drawing. It is thought very desirable 
by the founders of the College that other professorships of 
Science should be added to those already founded; in¬ 
deed, a professorship of Biology has been recently estab¬ 
lished. 

The number of students in 1873-4 was 78. The course 
of study is one of two years, there being two examina¬ 
tions, one at the end of each year; the candidates who 
pass the formal examination in Physical Science at the 
end of the second year to receive the title of Associate in 
Science of the University of Durham. 

“ There appears,” the Report states, to be every reason 
to think tliat the Newcastle College of Science is serving 
a most useful purpose in its own neighbourhood. There 
can be no doubt that local colleges in the great centres of 
manufacturing industry arc in a position to meet local 
requirements which central institutions in London or the 
national universities are unable to do. 

According to Sir Wm. Armstrong the chz^acter of 
the instruction should be mainly, or almost entirely, of a 
purely scientific character, because at present there is no 
difficulty as regards practical knowl^ge, while on the 
other hand there is no means of acquiring scientific 
knowledge. 

The claims which the promoters of the College con¬ 
sider themselves to have upon the Government for assist¬ 
ance are founded upon the national usefulness of the 
institution, and on the amount of local support wMch it 
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has received. Sir William Armstrong's view is that the 
promoters ‘ have a very sound claim upon the Govern¬ 
ment, considering how liberally the scheme has been sup¬ 
ported locally. I think it would be a very fair thing if 
the Government, considering how much the nation bene¬ 
fits from the establishment of such colleges, in every case 
were to contribute a sum proportional to what has been 
raised in the locality towards the attainment of the ob¬ 
ject' .... 

** We concur to a considerable extent in the opinions 
expressed by these witnesses. The degree of success 
which has attended the College of Physical Science at 
Newcastle-upon-Tyne, both in the collection of local sub¬ 
scriptions and in the organisation of its system of instruc¬ 
tion, leads us to express with confidence the hope that by 
further efforts of the same kind it will before long be 

J )laced in a position to establish its claim to assistance 
irom the Stale." 

With regard to the Catholic University of Ireland, while 
the Commission believes that it is calculated to do much 
good to the cause of scientific education, it cannot recom¬ 
mend Government to grant it any endowment. 

On a review of the evidence,” the Report^states, “ wc 
arc satisfied that the establishment of the Scientific 
Faculty of the Catholic University has not been without 
advantage to the instruction of the Irish people, an ad¬ 
vantage which might be considerably increased if this 
faculty could be more completely organised, and its pro¬ 
fessors increased in number and supplied with adequate 
means for practical teaching. And wc have not failed to 
observe that at the present lime fresh efforts are being 
made by the persons interested in this institution, to 
improve and to render more widely available the instruc¬ 
tion afforded by it. 

It is also indisputable that the Catholic University has 
received, and still continues to receive, a large amount of 
pecuniary support. The permanency, however, of this 
support, which proceeds, to a large extent at all events, 
from annnal subscriptions levied by clerical agency, 
cannot be predicted with any certainty. 

“ The peculiar organisation of this institution,” the 
Report concludes, ‘‘ the religious restrictions imposed 
upon the selection of scientific professors and lecturers— 
restrictions the removal of which it would be idle to anti¬ 
cipate; the incompleteness of a large portion of its 
arrangements for the teaching of science, and the uncer¬ 
tainty of its income, preclude us from recommending that 
it should receive a grant from public funds.” 

The general outcome, then, of the Fifth Report of the 
Science Commission is, that University and King's Col¬ 
leges, London, and Owens College, hlanchcster, ought 
certainly to receive assistance from Government, that the 
Newcastle College is in a fair way to prove that it deserves 
such assistance, and that it would not be advisable to sub¬ 
sidise the Catholic University of Ireland, as it is at pre¬ 
sent constituted. J. S. K, 


TI/£ APPLICATION OF THE LAWS OF 
SELECTION TO AGRICULTURE 

I N every phase of life the law of selection comes into 
play. At one time it is natural, at another time it is 
more or less artificial. At every time, and in every place, 
we see evidence of the plastic character of the materials 
on which the vital principle operates. 

In devoting my holidays to an agricultural tour in 
England this season, I have visited several seed-growers 
who arc conferring great advantages on the public by carc- 
fu -^election of par^nt-plams. 1 can speak on this point 


with the experience which a wide range of observation 
gives. I have myself, by selection, doubled the quantity 
of solid matter in turnips, and nearly doubled the number 
of seeds in cars of wheat. 

If the principle of selection were universally applied 
with skill and care in the raising of our seed corn, what 
an enormous increase would thereby be made to the 
wealth of the agricultural classes of Great Britain and 
Ireland! 

In our agricultural live stock a series of results, 
which are truly mar\xllous, have been accomplished by 
selection. And yet the principle is understood or prac¬ 
tised only by a very small percentage of our farmers. 

If any reader wishes to understand in a general way the 
change that has been made within the last quarter of a 
century, which is the measure of the life-time of the 
Royal Agricultural Society of England, let him take 
the Society's prize lists of 1S39 and 1874. In the interval, 
several new breeds of sheep and cattle have come to be 
recognised as having distinct types. Nature has had her 
share in the work. The soil and climate of every district 
impress certain characters and qualities on the animal; 
and, in his artificial selection, the fanner preserves these 
in whole or part. In studying, some years ago, the origin 
of the older breeds, 1 was much struck with the extent to 
which their distinctive characters were due to the natural 
conditions under which they rose. And in a recent in¬ 
quiry into the history of the newly-established breeds, 
the same leading truth has become still plainer. 

To give point to this short paper I derive an illustration 
from the influence exercised on the art of sheep-breeding 
by the remarkable change which, common observation tells 
us, has taken place in the material of garments in com¬ 
mon use. I refer to the well-known fact that tweeds and 
coarse cloths are now much more commonly used than in 
the last generation. To meet the demand thus created 
the farmer has produced slieep which carry wool of longer 
staple than the old breeds. 

My argument is well illustrated in the great plains 
in the west of Ireland, where the flock-owners have estab¬ 
lished a splendid new breed, called the Roscommon 
Sheep. In the production of this variety the breeder has 
of course exercised his skill in selection. He crossed 
Leicester tups of the very best English strains of blood 
with the native ewe ; and he repeated this over and over 
again until he obtained an animal of the type which 
suited him. Nature aided him in his art. It may be 
safely asserted that some of the peculiarities of the wool, 
as well as some of the peculiar conformations of the body, 
have been the work of Nature. And it is in retaining 
what was so well done by Nature that the highest skill is 
manifested. In England the best example of the argu¬ 
ment is possibly afforded by the Lincoln breed of sheep, 
which stands so deservedly high in public estimation, 
affording as it does great weight of carcase with a remark¬ 
ably heavy fleece of lustrous wool. Then, again, let us 
take the dark-shaded breeds—South Down, Shropshire 
Down, Oxford Down, and Hampshire Down. The South 
Down used to be more popular than it is now. It has 
been giving way in many places to an animal with a larger 
frame and with a fleece longer in the staple. The first 
that arose to displace it was the Shropshire, which has 
been followed by the Oxford Down. Each of these breeds 
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pays best under a given set of circumstances ; and this 
only shows the wide field open to British farmers for pro¬ 
fiting by the laws of selection. 

I look to the development of this great principle as one 
of the soundest and surest means of promoting the inte¬ 
rests of the agricultural classes. 

Thomas Baldwin 


DARWIN^S CORAL REEL'S 
The Sirncturc and Distribution of Coral Reefs, By 

Charles Darwin, M.A., F.R.S., &c. Second edition, 

revised. 1874 ,* pp. 268. (Smith, Elder, and Co.) 

JIE rising generation of naturalists and geologists 
has not had, and most probably will never have, 
such feelings of intellectual pleasure as fell to the lot of 
the first readers of Charles Darwin’s book on Coral 
Reefs, which was offered to science more than thirty years 
since. The recent researches into the nature of the 
deposits of the defip sea, and the discoveries of the bathy¬ 
metrical zones of water of very different temperatures, are 
certainly full of vast interest, and will afford the data for 
the development of many a theory ; but the clear exposi¬ 
tion of facts, and the bold theory which characterised the 
book on Coral Reefs, came unexpectedly and with over¬ 
powering force of conviction. The natural history of a 
zoophyte was brought into connection with the grandest 
phenomena of the globe—with the progressive subsidence 
of more or less submerged mountains, and with the dis¬ 
tribution of volcanic foci. The forces of the organic and 
inorganic kingdoms were shown to unite in the pro¬ 
duction of those circular growths of coral which appeared 
to rise from profound oceanic depths ; and it was made 
evident that the existence and persistent growth of fragile 
Torites and MadrcporcB were dependent upon movements 
of the crust of the globe, the result of forces acting almost 
from the beginning—upon movements so vast, equable 
and slow, that over thousands of square miles the coral 
grew upwards, whilst the supporting rock, its base, and 
the mother crust subsided in a wonderful unison. The 
pristine condition of the globe was in fact brought in 
relation with the formation of those beautiful islands, 
tlie theme of romance and poesy, the delight of the 
missionary, the dread of the navigator, and which should 
be, according to Dana, the luxurious home of enervated 
and used-up investigators. 

The theory of the formation of barrier reefs and atolls 
is stated with Darwin’s usual lucidity :—“ From the 
limited depths at which reef-building polypifers can 
flourish, taken into consideration with certain other cir¬ 
cumstances, we are compelled to conclude that both in 
atolls and barrier reefs the foundation to which the coral 
was primarily attached has subsided,; and that during this 
downward movement the reefs have grown upwards.” 

There is not one point of essential difference between 
encircling barrier reefs and atolls; the latter enclose a 
simple sheet of water; the former encircle an expanse 
with one or more islands rising from it. Remove the 
central land, and an annular reef like that of an atoll in 
an early stage of formation is left.” It was necessary, in 
order that this theory should be valid, that the depth at 
which reef-building corals can exist below the surface 
should be ascertained, and also that direct or indirect 


proofs of subsidence over a vast area should be offered. 
The nature of the bottom of the sea immediately sur¬ 
rounding Keeling atoll was carefully examined, and more¬ 
over soundings with the wide bell-shaped lead, with 
tallow annings, were carefully taken, off the fringing reefs 
of Mauritius. In Keeling atoll outside the reef it was 
found, to the depth of ten or twelve fathoms the bottom 
is exceedingly rugged and seems formed of great masses 
of living coral, similar to those on the margin. The 
arming of the lead here invariably came up quite clean, 
but deeply indented, and chains and anchors which were 
lowered in the hopes of tearing up the coral were broken.” 
“Between 12 and 20 fathoms the arming came up an 
equal number of times smoothed with sand and indented 
with coral; an anchor and lead were lost at the respective 
depths of 13 and 16 fathoms. Out of twenty-five 
soundings taken at a greater depth than 20 fathoms, 
every one showed that the bottom was covered with 
sand.” Off the reef at Mauritius, “from 15 to 20 fathoms, 
the bottom was with few exceptions either formed of sand 
or thickly coated with Seriatopora (one of the Tabulata). 
At 20 fathoms one sounding brought up a fragment of 
M adrepora which I believe to be the same species as that 
which mainly forms the upper margin of the reef; if so, it 
grows in depths varying from o to 20 fathoms. Between 20 
and 23 fathoms 1 obtained several soundings, and they all 
showed a sandy bottom with one exception at 30 fathoms, 
when the anning came up scooped out as if by the margin of 
a large Caryophyllia.” “ The circumstance of the arming 
having invariably come up quite clean when sounding 
within a certain number of fathoms off the reef of Mau¬ 
ritius and Keeling atoll (8 fathoms in the former case and 
12 in the latter), and of its having always come up (with 
one exception) smoothed and covered with sand when the 
depth exceeded 20 fathoms, probably indicate a criterion 
by which the limiting of the vigorous growth of coral 
might in all cases be ascertained.”’ Darwin admits that 
this limit might be exceptionally transgressed, but insists 
upon the importance of the gradual change, as depth pro¬ 
gresses, from living clean coral to a smooth sandy bottom, 
in endeavouring to fix the depth at which the reef-builders 
can grow. 

Even at this period of Darwin’s life, the import¬ 
ance of the struggle for existence had been recognised 
by him, and had influenced his thoughts. He remarks 
that “ we can understand the gradation only as a pro¬ 
longed struggle against unfavourable conditions.” All 
subsequent investigations by many independent observers 
have proved the correctness of this bafliymetrical limit of 
the flourishing of reef-builders, and of late years the 
general characters of the coral which can exist at a greater 
depth and even on oceanic floors have been shown to 
differ essentially from those of the forms which live and 
flourish amidst the rush of the wave and surf. Darwin 
nc^ices that where the sea is very shallow, as in the Per¬ 
sia Gulf and in parts of the East Indian Archipelago, 
the reefs lose their fringing character and appear as sepa¬ 
rate and irregularly scattered patches, often of consider¬ 
able area. Around the Philippines the bottom of the sea 
is “entirely coated by irregular masses of coral, which, 
although often of large size, do not reach the surface and 
form reefs.” There arc huge clumps of Porites and many 
sponges on the floor of the sea off Cuba, but although 




^54 


NATURE 


{Sept 3 , 1874 


’ these corals belong to reef-building genera, still as species 
are not those which grow on flourishing reefs. The 
reef-builders evidently grow with great rapidity, and their 
struggle against the tide and currents and waves neces¬ 
sitates a constant process of reparation or of growth to 
replace fractured branches. Tliey flourish in the warm, 
- highly aerated, rushing water, which is full of living things 
, “their proper food, Beyond the reach and influence of 
these conditions other species and genera exist, which 
add to the bulk of the coral mass, but which of themselves 
would never build up a reef, and it is some of these which 
have been dredged up from considerable depths. The 
simple corals and the branching forms without a cellular 
exotheca to hold them together have an enormous bathy¬ 
metrical range, and can live in water of 76” F. close to 
the surface,’ and also at a depth of more than 1,000 
fathoms in a temperature of less than 32^ But the true 
reef-builder requires a high temperature, and it therefore 
becomes very important to discover, as has been sug¬ 
gested by Dr. Carpenter, whether the vast sub-zone of 
cold water which underlies the superficial and heated 
water has not much to do with this restriction of certain 
species to definite depths. We must wait for the results 
of systematic dredging at great depths in the l*acific before 
this question can be for ever settled, but at present all 
our knowledge tends to prove that this deep stratum of 
cold water w'ould prevent reef-builders from living at any 
considerable depth, and therefore that they never could 
have risen by growth from the ocean floor itself. Growing, 
therefore, on submerged rocks, the reef-builders must 
have their foundation slowly subsiding, if they arc to 
attain a great thickness and to assume the bulk and the 
characters of atolls. The direct proofs of subsidence 
advanced by Mr. Darwin were noticed especially in 
Keeling atoll. “ Appearances indicating a slight encroach¬ 
ment of the water on the level are plainer within the 
lagoon : I noticed in several places, both on its wind¬ 
ward and leeward shores, old cocoa-nut trees falling 
with their roots undermined and the rotten stumps 
of others on the beach, where the inhabitants 
assured us the cocoa-nut would not grow. Capt. FitZ’ 
roy pointed out to me near the settlement the founda¬ 
tion-posts of a shed, now washed by every tide, but 
which the inhabitants stated had seven years ago stood 
above high-water mark.” ‘‘ From these considerations I 
inferred that probably the atoll had subsided to a small 
amount: and this inference was strengthened by the cir¬ 
cumstance that in 1834, two years before our visil, the 
island had been shaken by a severe earthquake, and by 
two slighter ones during the ten previous years.^' The 
observations of such authorities as Williams, Kotzebue^ 
and Stutchbury, respecting the encroachment of the sea on, 
and the destruction of parts or the whole of islands, were 
noticed by Darwin in his early edition, and comparisons 
were made, as in the case of Whitsunday Island, between 
old and new charts, in support of the evidence of subsi¬ 
dence. The existence of submerged or dead reefs is very 
propcrl> advanced as an indirect proof of subsidence, and 
the condition of the Great Chagos bank was considered 
to explain the effects of a rapid subsidence which killed 
the corals. But the principal and most interesting evi¬ 
dence is afforded by the relative positions of active 
volcanic vents and barrier reefs and atolls. Darwdn , 


noticed the absence of active volcanoes in the presumed 
areas of subsidence, and their frequent presence in areas 
of elevation, the exceptions being very few. In acknow¬ 
ledging Dana's suggestive criticism that he had not laid 
sufficient weight on the mean temperature of the sea in 
determining the' distribution of coral reefs, Darwin very 
properly urges that some other cause must account for 
the absence of coral growth in localities where the surface 
temperature of the sea is sufficient, and he refers especially 
to the islands which rise up from the abyssal sea in the 
Atlantic ; but he indicates that temperature evidently has 
much to do with the absence of reefs on the west coast of 
Tropical America, the cold current reducing the mean 
emperature of the sea there below 68^ 

Although investigations made subsequently to those of 
Darwin add almost invariably to the proofs of his theory 
of atoll formation, and it is received as correct by every 
teacher, still there have been one or two able criticisms of 
its general applicability. For instance, Semper, in his 
description of the Pelew Islands, doubted the evidence of 
subsidence. His oi)ponent, with his usual justice and 
candour, gives Semper's objections the most careful con¬ 
sideration, and indeed they deserved this treatment. “He 
(Semper) states that the southern islands consist of coral 
rock upraised to the height of from 400 to 500 feet; and 
some of them before tlieir upheaval appear to have existed 
as atolls. They are now merely fringed by living reefs. 
The northern islands arc volcanic, deeply indented by 
bays, and arc fronted by barrier reefs. To the north there 
are three true atolls. Prof. Semper doubts whether the 
whole group has subsided, partly from the fact of the 
southern islands being formed of upraised coral rock ; 
but there seems to me no improbability in their having 
originally subsided, then having been upraised (probably 
at the time when the volcanic rocks to the north were 
emptied), and again having subsided. The existence of 
atolls and barrier reefs in close proximity is manifestly not 
opposed to my views. On the other hand, the presence 
of reefs fringing the southern islands is opposed to my 
views, as such reefs generally indicate that'the land has 
cither remained stationary or has been upraised. It 
must, however, be borne in mind that when the land is 
prolonged beneath the sea in an extremely sleep slope, 
reefs formed there during subsidence will remain closely 
attached to the shore and will be undistinguishablc from 
fringing reefs. Now, the submarine flanks of most atolls 
are very steep; and if an atoll after upheaval and before 
the sea had cate:i deeply into the land and had formed a 
broad flat surface, were again to subside, the reefs whicli 
grew to the surface during the subsiding movement would 
still closely skirt the coast.” The appendix, which con¬ 
tains a detailed description of the reefs and islands in the 
well-known coloured map, is of the greatest value to the 
physical geographer, and Jt includes notices of nearly 
every known coral tract. 

After reading and pondering over this long-prized work, 
there comes the feeling that Mr. Darwin should at some 
future time enlarge its scope and deal with the distribution 
of coral species, and trace back in time the reefs of old. 
Who would not be glad to be taught from the vigorous 
pen of the man whose theory has lasted more than thirty 
years, and will last as long as science, what was the con¬ 
dition of the vast Pacific area prior to the age of reefs 
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and atolls ? Mountains of different heights are now more 
or less submerged^ and cither capped with vast thicknesses 
of coral, or their tops are girt with barrier and fringing 
reefs. Take away the sea and tlie coral growth, and 
imagine the conditions which prevailed during the slow 
piling up of these volcanic rocks, their denudation and 
final overwhelming by the inrush of the ocean incident 
to the first phase of subsidence. Little is known con¬ 
cerning the age of the raised reefs of the Pacific, and 
therefore of the duration of the existing slate of things ; 
but in the Caribbean there have been reefs in consecutive 
ages since the early Cretaceous period, and in that area 
there have been during jiast ages subsidences and up¬ 
heavals with contemporaneous volcanic action, following 
the same laws as those so elaborately described by Darwin 
as influencing coral growth in the Pacific. 

P. M. D. 


LETTERS TO THE EDITOR 

[ The Editor docs not hold himself responsible for of ifiions expressed 
by his correspondents, A^o notice is taken of anonymous 
commfwieations.] 

The Long Peruvian Skull 

It was not my intention to have replied to Dr. J. I). Davis’s 
letter on ** The Long J'cruviaii Skull ” in Natukk, vol. x. p. 123, 
as 1 shall have an opportunity before long of presenting the sub¬ 
ject in detail before scientific readers. I find, however, by letters 
from I'nglaiid that an ansv.’er is expeefed from me. Tti me, it 
seemed little more than a reiteration of his disbelief in the exist¬ 
ence of such a type ; while It leaves unnoticed what 1 specified 
as the main point in the discussion. 

Dr. Davis demands the ])rodiiction of “half a score of ancient 
Peruvian dolichocephalic skulls, the appearance of which totally 
precludes the possibility of interference by art, or other deforming 
])rocess.'’ Dad an anonymous correspondent so stated the issue, 
1 should have supposed that the writer had never seen half a 
score of Peruvian skulls in his life. The collection presented by 
Mr. Hutchinson to Prof. Agassiz numbered 368 ; and out of tins 
Prof. Wyman reports only eliTen not flattened or distorted. Is 
Dr. Davis prepared to rule the remaining 357 out of court as of 
no value in relation to his brachycc[»halic type ? This question of 
j’eruvian long and short heads must be settled in connection with 
a deforming element affecting both types, or it cannot be settled 
at all. 11 ence my specification of the real issue. Keeping this 
in view, 1 must beg leave meanwhile to refer, for the sake of 
brevity, to my statements in Nature, vol. x. p. 48, in reference 
to examples previously adduced ; while I now point out others 
easily acce-ssible to Dr. ] )avis. 

The large collection furnished to Prof. Agassiz was obtained, 
apparently at one lime, from a single lt»cality, “ Ancona and its 
neighbourhood.” Hence no doubt the uniformity of type. 
Doubling this number of skulls fiom the same locality would add 
nothing to the evidence. It is otherwise with the London Anthro- 
])ological Institute. Its collection was obtained at diflerent 
times, partly from the same accessible locality ; but also from 
Santos, lea, I’assamayo, and Cerro del Oro. These include 
places hundreds of miles apart ; and l*rof. Busk, after minute 
study, reports that the evidence of the existence of a dolicho¬ 
cephalic type afforded by the collection, though “not very 
abundant, is nevertheless deeisiveT 

It is a case precisely analogous to the remarkable dolicho¬ 
cephalic British type recognised by the acute sagacity of the 
late lamented Dr. Thumam, in the Uley, Kennet, Littleton 
Drew, Rodmarten, and other long barrows in WiltsHre, &c., as 
illustrated in the Crania Rritannica^ for which so great a debt 
of gratitude is due to Dr. Davis and his gifted colleague. Those 
doUchocephalic skulls are exceedingly rare ; they are found along 
with brachycephalic skulls; but, as Dr. Thumam showed, 
accompanying elements suggestive of the latter as an inferior or 
servile class. Long ago. In a paper in the Canadian Journal of 
September 1862 ,1 referred to the analogy tills presents to the 
long Pemvian skull mingling in the ancient Inca cemeteries 
with crania of a markedly diverse type. 



No multiplication of specimens of the less rare brachycephalic 
skull of the British cist or round barrow will invalidate this e*^ 
cccdingly rare but valuable dolichocephalic British ty^ic produced 
by Dr. Thumam ; and the exhibition of a whole ship’s cargo of 
brachycephalic skulls from the accessible coast cemetery o( Ancona 
is equally ineffective in disproof of the rare Peruvian dolicho¬ 
cephalic skull of Titicaca and other ancient burial-grounds. 

Dr. Davis refers to an error in one of the woodcuts of my first 
edition of “ Prehistoric Man.’* To anyone conversant with the 
difficulties of a Canadian author correcting proof-sheets for the 
London press, the chances of error, with proofs passing while 
the woodcut swere in the engraver’s hainls, and their mere titles 
or blank spaces in lieu of them, must be obvious enough. Dr. 
Davis will find the error pointed out in the preface to the second 
edition. 

University College, Toronto, Aug. 6 Daniel Wilson 
Pollen-grains in the Air 

I very sorry to find that, owing to my absence from home 
at the lime, a question addressed to me by Mr. A. W. }>ennett, 
in Nature, vol. ix. p. 485, has escaj>c(l my notice liitlicrto and 
remained unanswered. Mr. Bennett, alluding to my letter on 
“ Microscc)])ic Kxamination of Air ” (Nature, vol, ix. p. 439), 
asks on what ground 1 refer the ** triangular pollen ” captured 
on my slide to the birch and hazel. 'I'he identification resulted 
from comparison under the microscope. The pollen-grains 
which 1 obtained from catkins of birch and ha/cl exhibited tliree 
conspicuous equidistant prominences (pores) giving eadi grain a 
triangular appearance. 1 cannot now remember if this appear¬ 
ance was equally distinct before ami after immersion in glyce¬ 
rine : probably there was a change of shape due to osmosis. I 
confess that 1 used the word “triangular” not in its strict 
geometrical meaning, but in order lom.arka feature which dis- 
linguislicd tlje pollen-grains of birch and hazel from those of 
poplar. Btfcrring to my notes, I must admit that the shape of 
llic grains w'hicli 1 identified with birdi pollen would have been 
more accurately dfscriljed as “ splicrical witJi three large pro- 
tiiberauces.“ Huukk’i* Airy 

Blackhoalh, S.E., Aug. 31 


Chrysomela Banksii 

I siiouLO be much obliged if you would allow me to ask the 
following (|uestion of Coleopterisls in the columns of Nature :— 
Docs Chrysomela Ranksii i)Ossess any quality, such as that of 
exuding an acrid liquid or the like, which would be likely to 
make it distasteful to spiders or oIIkt animals? 1 have seen it 
first taken and then reJetted unharmed by a 'rrap-door Spider, 
and as tliesc sj^iders feed largely on beclle.s, 1 am led to suppose 
that this ixiiticular beetle has some special protection. 

J. Traherne Moggrtdge 
2, h'oxton Villas,‘^Richmond, Surrey, Aug. 27 


The A.urora Borealis 

Ma\‘ I ask the readers of Nature for information on llic 
following points : — 

1. Where can T find references to any observations on the 
polarisation or otherwise of auroral light.'* 

2. Are there any published lists of amora* arranged with a 
view to determine the periodicity of its recurrence; or, if not 
so arranged, sufficiently extended for such an investigation ? 

3. Has any observer besides Mr. Backhouse noted the relar 

live proportion between eastward and westward movement of 
auroral rays? Henry R. Procter 

North Shields, Aug. 29 


RORERT EDMOND GRANT, M,D., F.R.S. 

N Sunday, August 33, after an illness of about a 
fortnight, died Dr, R. E. Grant, for many years 
Professor of Zoology and Comparative Anatomy at Uni¬ 
versity College, London. The family from which Dn 
Grant was descended had its head-quarters in the county 
of Elgin, whence his father removed to Edinburgh, 
s’cttling as an accountant and a writer to the signet in 
Argyll Square. He was one of fourteen children, twelve 
brothers and two sisters, being the seventh son, and the 
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longest surviving of them all Neither he nor any of his 
brothers were married; one sister was, but she left no 
children. He was born in 1793. Between 1803 and 1808 
he was a pupil at the High School, Edinburgh, after 
leaving which he entered the University of that city as a 
medical student, attending the lectures of Drs. Monro, 
Hope, Gregory, l)uncan,and others. He took his doctor^s 
degree in 1814, for five years after which he devoted his 
time to travelling on the Continent, visiting Paris, Rome, 
Florence, as well as Germany, Bohemia, Hungary, and 
Austria. In 1822 he settled in Edinburgh, and from then 
till 1828 contributed several zoological papers to different 
Scotch scientific societies and journals, including one to 
the Wernerian Natural History Society, in 1827, on the 
circulation of fluids through the structure of sponges, in 
which attention was first drawn to the function of the 
ossicula and pores of those animals, and which led Mr. 
Fleming to give the generic name Grantia to one member 
of the family. 

In June 1827, whilst still in Edinburgh, Dr. Grant was 
elected Professor of Zoology and Comparative Anatomy in 
the new University of London, then being formed; his 
first lecture was not however delivered until October 1828. 
For the first few years after he settled in London he 
communicated several papers on zoological subjects to the 
Scientific Committee of the Zoological Society, some of 
which, on points in the anatomy of Sepiola^ LoUgopsis^ 
and A7W, read in 1833, arc to found in the first 
volume of their Transactions. From that time Dr. Grant 
published no papers of importance. 

In 1836 Dr. Grant was elected a Fellow of the Royal 
Society, and in 1837 he was appointed to the triennial 
Fullerian Professorship of Physiology at the Royal 
Institution in Albemarle Street. 

At his classes, during one session, it is said that Dr. 
Grant had only two attendants, these being Mr, Hallam, 
the illustrious historian, and a young boy ; it was always 
a matter of surprise to the other students of the college 
how he managed to adapt his lectures to the mental 
capacity of this trying audience. 

During the forty-six years that he held his professorship, 
he never missed a single lecture. It was his determina¬ 
tion, if he had lived, to resign his appointment during the 
present year. 

In disposition Dr. Grant was very retiring and seclusive, 
and a great reader. He travelled much and was an ex¬ 
cellent linguist; so fond of languages was he, that only 
two years ago he attended lectures on Anglo-Saxon in 
University College. By his will Dr. Grant leaves his 
extensive library and all his private collection to Univer¬ 
sity College, together with a sum of money to be employed 
in maintaining and extending the zoological and zooto- 
mical department of the library of the college. 


CONFERENCE FOR MARITIME 
METEOROLOGY 

A GENERAL wish having of late been expressed 
that the measures for the prosecution of Maritime 
Meteorology, proposed at the International Conference at 
Brussels in 1853, should be reconsidered, now that the 
experience of more than twenty years of the operation of 
these measures has enabled meteorologists to form 
opinions as to their utility, a conference is now being 
held at the Meteorological Office, 116, Victoria-street, 
consisting of the following gentlemen Austria—R. 
Muller, K. K. Hydrographic Office, Pola. ♦Belgium— 
Van Rysselberghe, Navigation School, Ostend. Bengal— 
H. F. Blanford, Meteorological Office, Calcutta. China— 
J. D. Campbell, Secretary Commissioners of Maritime 
Customs. Denmark—Capt. N. Hoffmeyer, Meteorologi¬ 
cal Institute, Copenhagen. Fri^ce—C. Sainte-Claire 
DeriUe, Inspector of Meteorological Stations; A. Dela- 


marche, Ministry of Marine, Paris. Germany—W. H, von 
Freeden, Deutsche Seewarte, Hamburg ; G. Neumayer, 
Hydrographer, Berlin ; Capt. Stempel, Imperial Navy ; 
H. A, Meyer, Commissioner for Investigating German 
Seas, Kiel. Great Britain - ^ (Board of Trade), Capt 
Toynbee ; R. H. Scott, Director Meteorological Office, 
Hon. Sec. ; *(Admiralty), Rear-Admiral Nolloth ; R. J. 
Mann, M.D., President Meteorological Society. Holland 
—Buys Ballot, Royal Meteorological Institute, Utrecht, 
President; Lieut J. E. Cornelissen, R.N. Italy—Capt 
N. Canevaro, R.N. Norway—H. Mohn, Meteorological 
Institute, Christiana. Portugal—^J. C. de Brito Capcllo, Ob¬ 
servatory, Lisbon. Russia—Capt. M. Rikatcheff, I.!1^N., 
Central Physical Observatory, St. Petersburg; ♦A, 
Movitz, Observatory, Tiflis. Spain—C. Pujazon, Marine 
Observatory, San Fernando; Captain Montijo, S.N. 
♦Turkey—Admiral Hobart Pacha. The basis of discus¬ 
sion will be the Report of the Brussels Conference above 
referred to, with some other heads relating to instructions, 
instruments, &c. The Conference will be divided into 
two sub-committees I. Instruments; 2. Observations. 
A Report of the proceedings will be published by the 
Meteorological Committee. A programme has already 
appeared in Nature, vol. x. p. 152. 


DEEP-SEA SOUNDINGS IN THE PACIFIC 
OCEAN 

lake the following extracts on this subject from a 
report made to the United States Secretary of the 
Navy by Commander George E. Belknap, dated United 
States Steamer Ti/scarora, Hakodadi, Japan, June 26 ;— 

^‘I left Yokohama on the 8th inst., and at dawn the 
next morning began the work of sounding homeward on 
a great circle passing through the island of Tawaga, of 
the Aleutian group, and towards Puget's Sound. When 
about 100 miles east by south from Kinghasan or Sendai 
Bay, on the east coast of Japan, the lead sank to a depth 
of 3,427 fathoms, showing a descent of 1,594 fatlioms in 
a run of 30 miles. The result seems extraordinary at so 
short a distance from the land, but the next coast revealed 
a depth still more astonishing, the sinker carrying the 
wire down 4,643 fathoms without reaching the bottom. 

“ On this occasion, when some 500 fathoms of wire had 
run out, the sinker was suddenly swept under the ship’s 
bottom by the strong undercurrent, and all efforts to get 
the wire clear and keep it from tending underneath were 
unavailing, the difficulty being increased by a fresh 
breeze and a moderately heavy sea. Finally, when 4,643 
fathoms of wire had run out, and only 150 fathoms of wire 
were left on the reel, it broke close to the surface, and 
about five miles were lost. 

The strain on the reel was very great, and notwith¬ 
standing a weight of 1301b. on the pulley line, it took 
three men to check and hold the drum, and the wonder 
was that the wire had not parted sooner. This great 
strain must have been due to the action of the strong 
undercurrent upon the sinker, sweeping it with great 
force from the ship, as since that cast we have sounded 
repeatedly in depths of more than 4,000 fathoms, and had 
no trouble in reaching the bottom. 

‘^The position of the cast, as shown by observation 
was about 45 miles distant from the previous one, the 
strong current having carried the ship beyond the position 

where it was intended to sound. 

I determined to run back inshore and skirl the stream, 
beginning a new great circle off Point Komoto, in latitude 
40° north. I also concluded to increase the weight of the 
sinker some 20 lb. 

“ It will be seen, by an inspection of the track chart of 
sounding, that the moment the second line diverges from 
the coast of Ni^on and enters the edge of the Japan 
* Not present at the meeting on Aug. 31. 
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Stream,but yet runs parallel to the island of Yesso, the water 
begins to deepen rapidly, and at the cast No. 24, or the 
third cast from the initial point of curve, a depth of 3,493 
fathoms is found. Forty and eighty miles further on 
depths of 3,587 fathoms and 3,307 fathoms arc reached ; 
then the ocean bed or trough of the stream drops nearly a 
statute mile in the run to the next position, where the 
sinker is not detached until it has descended to the extra¬ 
ordinary depth of 4,340 fathoms. 

“ A good specimen of bottom soil was brought up from 
that great depth, and the Miller’s Casclla thermometer. 

No. 18,136, came up a perfect wreck. 

The next six casts were made in over 4,000 fathoms 
water, the last two revealing depths of 4,411 fathoms and 
4,655 fathoms respectively, and on both occasions the 
wire was lost. 

“Sometimes the wirev comes in much easier than at 
others, and cast No. 31, made in 4,120 fathoms, occupied 
only ih. 47m. 42s. 

“ The difference must be due to the varying action of 
the undercurrents upon the rod, specimen cup, and small 
lead, increasing or diminishing the resistance in hauling 
in, according to the extent of curve from the perpen¬ 
dicular. .... 

“ The conditions under which all these deep casts were 
made were eminently favourable. Believing that such 
deep water would be impracticable for cable purposes, I 
resolved to run inshore and sound back along the coast 
of the Kurile Islands to the position of cast No. 22, then 
to return and skirt those islands and the coast of Kam* 
schatka as far as Cape Chipounsky, then passing over to 
the Alutian group. 

“ If the time on the great circle route for the proposed 
cable has failed, at least for the present, the results of 
these soundings will be of interest and value to hydro- 
graphic science, as establishing the fact of depths in the 
sea hardly to be expected, in view of the numerous 
soundings made by her Majesty's steamship ChaHcn^^er 
and this ship, over wide expanses of the Atlantic, Pacific, 
and Indian Oceans, and confirming the existence of a 
very deep trough under the Japan stream, similar to that 
cut by the Gulf Stream on our own coast. 

“ As we passed by Sturup, of the Kurile group, dense 
volumes of smoke were seen rising out of a crater on the 
east end of the island,” 

PROCEEDINGS OF THE FRENCH 
ASSOCIATION 

O N Sunday the 23rd there was an excursion to Bou¬ 
logne, to visit the steel-pen factory established by 
the Blanzy Company, and the Laboratory of Zoology, 
which Prof. Giard of I.illc has organised by the seaside. 
On Monday many members paid a visit to Turcoing and 
Roubaix, two large manufacturing places in the vicinity 
of Lille, where the visitors were received with much cour¬ 
tesy ; every workshop was eagerly thrown open for 
inspection. 

At a general session held in the evening, M. Mcnier, 
the large chocolate manufacturer who has realisecl an 
immense fortune in his trade, delivered a very appro¬ 
priate lecture on the creation of wealth by science. No 
one has had so much practical experience on that subject 
in the society. M. Alglave, formerly a professor in the 
Academy of Douai, gave an impressive address on coal¬ 
mining in Northern France. It was the first time that 
M. Alglave, who is very popular in Northern France, was 
allowed to deliver an address since he got into difficulties 
with the Government. His address created quite a sen¬ 
sation in the city. 

On Tuesday there was a general excursion to Anzin 
coal-mines. A splendid luncheon was given to the 
visitors by the Anzin Company, in a large storehouse 
tastefully ornamented for the occasion with national flags 


and a trophy of all implements used by miners in their 
underground industry. M. Marsilly, the general direc¬ 
tor, proposed “ The Visitors,” in the name of the Council 
of Administration. M. Wurtz, in return, proposed “ The 
Council and the illustrious President,” whom he did not 
name, but who is no less a person than M. Thiers, at the 
mention of whose name enthusiastic cheers broke forth, 
interrupting M. Wurtz for more than five minutes. M. de 
Marsilly delivered a very long and able address, sum¬ 
marising all that the mining industry owed to science, and 
giving a few curious figures relating to his Company. It 
is 137 years old, and was the first French firm to import 
steam-engines from England. The number of hands is 
15,000, and persons depending upon them 60,000. They 
are now constructing steam-engines, of 500 horse-power, 
for underground work. The society visited the Haveley 
pit, one of the forty belonging to the Company, whose 
concession covers about 100,000 acres, and is said to be 
worth more than 8,000,000 sterling. On the same evening 
M. Gaston Tissandcr delivered an address on aerostation 
specially considered as to its meteorological uses. The 
lecture was illustrated by diagrams showing forms of 
clouds, optical phenomena connected with aerosta¬ 
tion, &c. 

On Wednesday all the Sections were busy discussing 
the several communications, and held two sessions. M. 
Bergeron gave a most interesting address in the Engineer¬ 
ing Department, on the boring of the tunnel between 
France and England. He said, upon authority, that the 
French Government had sent to Lord Derby a note ask¬ 
ing him if he objected to the granting of the exclusive 
right for a number of years to a private Company. If the 
English Government docs not r.iise any objection, the bill 
will be laid before the Versailles Assembly at the end of 
the present parliamentary holidays. .Special provisions 
will be made for inundating the tunnel in case of war 
breaking out between the two countries. The holders of 
the concession can renounce their rights after spending 
80,000/. in boring a gallery of exploration at least i,too ft. 
under the sea from low-water mark. The works arc to 
begin on the French side as soon as the concession 
will have been granted. MM. Ldon Say, Rothschild, 
Andrd, &c. are amongst the petitioners. 

There was a very sharp discussion in the Anthropologi¬ 
cal Section on some theological points which had been 
raised. 

In the evening Col. Laussedat delivered a lecture on 
optical military telegraphy. Almost all the officers of the 
garrison were present at the lecture, which was practically 
illustrated by various experiments. 

In the morning of Thursday the business of the Sections 
was transacted as on the previous day, and at one o’clock 
a general meeting was held in the Hotel de Ville under 
the presidency ot M. Wurtz. Some modifications of the 
by-laws and regulations of the society were itnanimoiisly 
adopted, and the committee was instructed to ask from 
the Government a decree declaring the society of public 
utility. This is a step necessary, according to the French 
laws, to give societies the right of holding properties, 
accepting legacies, and obtaining parliamentary grants. 

M. Wurtz had directed a message to the British Asso¬ 
ciation asking them to send a delegation to take part in 
the Lille meeting. This could not be accomplished, 
owing to the distance, but it ended in an exchange of 
telegraphic courtesies between the two societies. 

The British Association being our mode), it is necessary 
for us to study its workings, in order to adapt them as far 
as we can to our f'rcnch circumstances and scientific 
peculiarities. Consequently, the committee was instructed 
not to name the opening day for the 1875 meeting before 
ascertaining whether it shall not coincide with the opening 
of the next session of the British Association. 

Two cities were in competition for the 1875 meeting— 
Clermont Ferrand, where the Puy dc Dome Observatory 
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wUl be inaugurated next year ; and Nantes, ft was gene¬ 
rally supposed that Clermont Ferrand would be selected, 
but Nantes had sent a special delegate with the power of 
offering the grant of a large sum of money. Clermont 
Ferrand is poor and has drained its exchequer in helping 
M. Alluard in his admirable work; consequently Nantes 
was all but unanimously selected. I'hc president for the 
Nantes meeting (1875) will be M. d^Eichtal, a gentleman 
of great fortune and influence, largely connected with the 
railway interest, and possessed of high scientific quali¬ 
fications, having been educated at the Polytechnic School. 
The assembly appointed M. Faye, the astronomer, to be 
president of the 187G meeting, but the town where it is to 
be held has r,ol been decided on. The meeting was 


brought to a close by a banquet given at the HiMel de 
Ville, by the Mayor of the city. 

The number of the , members of the Association is 
800 ; it is an excess of 200 on the number of the Lyons 
meeting. The ladies are very few. Madame Thureau de 
Villeneuve, the wife of the secretary of the Socicte de 
Navigation Ardenne, was the only lady who delivered an 
address. This was in the section of Geography. 

The Paris papers have published very short articles on 
the proceedings of the Association ; none have shown 
so much interest as the Times^ who sent a special re¬ 
porter and published long telegrams on the work of the 
Sections. 

Lille, August 29 W. de Fonviellk 



TIIK .^IDEROSTAT'^ 

T here is in use at the present moment in the Paris 
Observatory an instrument of a new construction, 
which is destined to play a large part in the Astronomy of 
the future. It is not too much to say that the new instru¬ 
ment will play as important a part in, and will be as 
essential to the new Astronomy, as the transit instrument 
plays in the Astronomy of position. 

For this instrument in its present form wc are indebted 
to the genius of Foucault, who also gave it its name, the 
Sidcrostat. 

The use of the present instruments obligees the astro¬ 
nomer to change his position to follow the eye-piece, and 
consequently to observe frequently in uncomfortable 
positions. To escape this inconvenience the Germans 



and theodolites. But the use of this arrangement is 
limited to small instruments, while it is precisely in the 
case of the largest instruments that it would be most 
useful. 

Foucault, who died in the midst of his most im¬ 
portant labours, wished in the latter years of his life to 
give to the equatorial the power of making the entire 
heavens pass before the observer without his having to 
disturb himself or to displace the instrument. A telescope 
fixed horizontally in an invariable position, before which 
a plane mirror brings successively the various points of 
the sky—such was the Siderostat in his mind, the idea in 
all probability having occurred to him from a singular em¬ 
ployment of the hcliostat by M. Laussedat in observations 
of the eclipse of i860. (See Fig. 1.) 

The instrument was constructed after the death of its 
inventor, by M. Eichens, under the direction of the Com¬ 
mission charged with the carrying out and the publica- 
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tion of the works of Foucault, and at the expense of the 
Imperial treasury. It was presented to the Academy of 
Sciences on December 13, 1869, then given by Napoleon 
III. to the Observatory, where it has been installed since 
1872. 

The instrument, as designed by Foucault, of which M. 
Wolf ha5 published a complete and detailed account, 
rests on a brass stand supported by three screws, with 
two levels placed crossways, and a regulating azimuth 
movement. There are three distinct parts—the mirror 
and its mounting, the polar axis and the mechanism which 
connects this axis with the mirror, and lastly the regulator. 

The plane mirror, 30 centimetres in diameter, was con¬ 
structed by M. Ad. Martin, according to the method de¬ 
vised by Foucault; it is carried by a horizontal axis on 
the top of two vertical supports, which turn round a 
centre. This movement is perfectly effected by means of 
n circle of small wheels placed at the foot of the supports. 
The mirror is kept in its mounting by means of cleats 
and spiral springs, in order to avoid all irregularity of 
surface. In the centre of the mounting is fixed perpen¬ 
dicularly a directing handle, wliich slides through a ring 
carried by a fork jointed to the lower extremity of the 
horary axis. The direction of the incident ray being 
that of the axis of the fork, and the length of this fork 
being equal to the distance of its point of articulation 
from the horizontal axis of the mirror, the line which 
measures that distance gives the constant direction of the 
reflected ray. 

Finally, a clockwork movement, the isochronous regu¬ 
lator of Foucault (Fig. 2), placed at the foot of the instru¬ 
ment, communicates to the mirror a motion sensibly equal 
to the diurnal motion, so that the celestial bodies main¬ 
tain invariable positions in the field of a horizontal tele¬ 
scope, in front of the apparatus directed towards the 
mirror. 

The entire apparatus, the principle of which is the 
same as that of the heliostat, rests on a triangular support; 
a hole on the north side receives the weiglit which drives the 
clock. A wooden cabin, moving on wheels from north to 
south, forms a shelter for the instrument. For the purpose 
of observation the siderostat is completely exposed by 
rolling the hut towards the north. The telescope, sup¬ 
ported on two pillars, is placed in a brick hut, some little 
distance from the siderostat; this hut is very slightly 
elevated for the purpose of intercepting the least possible 
portion of the southern sky. A telescope with a mirror 
of silvered glass, pierced in the centre to receive the eye¬ 
glass, is the one at present employed. 

If it is desired to bring into the telescope the light pro¬ 
ceeding from a star whose polar distance and right ascen¬ 
sion arc known, this is done by two circles, which corre¬ 
spond, the one to the polar distance and the other to the 
horary angle for the moment of observation in the usujil 
way. Then, the circles being fixed, the clockwork is put 
in motion and the mirror throws continuously into the 
telescope the rays proceeding from the star under observa¬ 
tion. I’he clock movement, already applied to some great 
equatorials, is perfectly regular, and obtained for its clever 
maker, M. JCichens, the grand prize in the mechanical arts 
at the Universal Exhibition of 1867. 

It was necessary to possess, for the siderostat, some 
means of adjustment so as to be able to vary in very 
small quantities the horary angle or the polar distance 
without stopping the movement. The former variation 
is obtained by means of a subsidiary wheelwork which 
has already been long in use. But the variation of the 
polar distance was more difficult to accomplish ; M. 
Eichens, however, has solved the difficulty after a very 
ingenious fashion. 

The siderostat, since its construction, has been almost 
exclusively employed forphotographic experiments in con¬ 
nection with the approaching transit of Venus. Con¬ 
sequently we do not yet know what results we have a 


right to look for. But in the ideal of Foucault, the 
instrument ought to be an indispensable auxiliary of 
physical astronomy ; this is its proper purpose. Experi¬ 
ments which demand perfect steadiness will be advan¬ 
tageously made, such as the measure of the positions of 
spectrum lines and of the displacement of these lines by 
means of fixed spectroscopes of large dimensions. It is 
easy to conceive, besides, the numerous advantages result¬ 
ing from the fixed direction of reflected rays. We may 
henceforth adapt, with the greatest case, to the observing 
telescope, the apparatus necessary for the work of celestial 
photography for photometric researches. 

The complete instrument, telescope and siderostat, 
placed in the plane of the meridian, may be regarded as 
a meridian instrument; and the determination of the 
right ascensions and polar distances of known stars will 
enable us to rectify the adjustment already made of the 
relation between the telescope and the siderostat. The 
purpose is evidently thus not to obtain a transit instru¬ 
ment, but only to get an approximation equal to that of 
ctjuatorial observations. It is, besides, always in our 
power to increase the precision by comparing the star 
under observation with a well-known neighbouring star. 

Observations by means of the siderostat may be made 
in two ways—with the mirror fixed, or turning under the 
action of the clockwork. In the former case, the instru¬ 
ment becomes to some extent an equatorial, but with the 
advantage to the observer that he has not to change his 
position. An inconvenience appears here ; each time that 
the mirror is moved the direction of the apparent move¬ 
ment changes, and consequently it becomes necessary 
to make a new adjustment of the micrometer threads. 

7'his inconvenience is more serious if, when the mirror 
is in motion, it is desired to effect measurements of 
double stars. In this case the direction of the diurnal 
motion changes the angles of position. It is then neces¬ 
sary to measure the angles of position by starling with 
the vertical and the horizontal, and, by means of the hour 
of observation, reducing them to the ordinary form. 

The real defect of the siderostat, which, however, it 
has in common with all other instruments of observa¬ 
tion, is that it does not enable us to examine the entire 
heavens. But the most interesting region for research is 
comprised between the pole and the southern horizon, 
and the siderostat which we have described permits ob¬ 
servations between these limits. Should it be desired to 
investigate the rest of the sky, a second siderostat would 
be necessary, reflecting the rays tow:irds the north. 

Let us not, in conclusion, forget that the reflection from 
the mirror of the instrument causes a slight loss of light; 
the proportion of light reflected is constant and ecjual to 
93-100 of the incident light for new silver. 

From this description it is clear that it is only from the 
standpoint of physical astronomy that the employment of 
the instrument will be most useful; and no doubt, in this 
direction, it will give numerous and important results. The 
problems of the universe offer, indeed, a productive and 
inexhaustible mine, and the new astronomy, with its 
powerful means of investigation, gives us reason to hope 
that future researches will bring to light some brilliant 
discoveries. 


NOTES 

'fiuE IVcskrn Morning Nacs has received from its correspondent 
on board the CJtaUenger an account of the voyage to New Zealand, 
which has been stormy and protracted. The result of the sound¬ 
ings has been most satisfactory, and it is confidently expected 
that New Zealand will be telegraphically connected with Eu¬ 
rope next summer. The bottom was sand and mud, gradually 
shelving to a depth of 2,600 fathoms, at which it remained very 
evenly for a long distance, the temperature at this depth being 
33 degrees and at the surface 64 degrees. At this point the 
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soundings commenced gelling less, and the next was found to 
be 1,975 fathoms (temperature 36 degrees). Two days after this 
l,lOQiathoms was recorded, the temperature rising to 36 degrees. 
These indications of shallow water were not without cause, 
for on the second day they came unexpectedly into 400, 350, and 
at last only 275 fathoms. This was about 200 miles from land. 
The future movements of the Challenga*\i 9 Nt. now been arranged, 
and are thus stated :—At Wellington we remain till July 6, then 
proceed along the east coast, probably calling at Auckland for a 
few days, after which a course will be shaped to Tongataboo 
(Friendly Islands), and from thence to Kandsvan (Fiji Islands), 
where a supply of coal will be taken on board prior to leaving for 
New Guinea. Here a complete series of explorations and 
soundings will be made, and it is expected that the dredge and 
trawl will bring cv’en greater wonders of marine life to the 
surface than have yet been secured, while the question ot coral 
reefs and their history will have special attention. After cruising 
about Polynesia generally for some time, we expect to reach 
Hong Kong early in November, where probably a month will be 
spent in coaling, provisioning, refitting, &c. 

The last number of Petermann*s Mittheilungen contains a 
summary of the recent work done by the Challmger Expedition, 
which is accompanied by an excellent and ingeniously constructed 
series of coloured diagrams, showing the distribution of tempera¬ 
ture in the North and South Atlantic, as well as the configuration 
of the bottom over which the ChaHenger has sailed. The 
number also contains the continuation of Prof. Hans JIbfer’s 
paper on the structure of Novaya Zemlya. 

The growth of tea and sugar in European soil are perhaps 
branches of culture which we can scarcely expect to lie remune¬ 
rative in a commercial point of view. Pc this as it may, the 
sugar-cane is now grown and sugar manufactured to some extent 
in the neighbourhood of Malaga, Spain. Tea lias also been 
introduced into the southern districts of Sicily, and though the 
first attempt made last year to raise the plants on a large scale 
was not successful, owing, it is said, to the injury caused 
to the plants and seeds by immersion in fca-watcr on their 
transit from Japan, it is confidently lioped and believed by the 
promoters that another attempt with healthy seeds aiul plants 
will prove quite successful. Meanwhile lea is being grown 
at the Cinchona plantations in Jamaica, and a sample has recently 
been received at the Kew Museum which was grown and manu¬ 
factured as above from Assam tea plants received through Kew 
in 1868. So far as the appearance of the sample is concerned, 
it is roughly manipulated, not being sufficiently twisted or curled, 
and apparently not sufFic-ently roasted. Nevertheless, its manu¬ 
facture is little inferior to that of the earliest samples of Assam 
tea that appeared in the English market. Its quality, however, 
is another thing, for it produces a very watery infusion of a very 
herby flavour, and devoid of the aroma for which tea is noted. 
Care, however, in the cultivation of the plant, as well as in the 
selection and manipulation of the leaves, may in lime prcxluce 
a more marketable article. 

The Ochro (Abclmoschtts esculmtus\ a Malvaceous plant, is 
well known in all tropical countries, being cultivatetl for the 
s:«ke of its fruits, which are gathered in a green state, and either 
boiled and eaten as a vegetable, pickled in vinegar like capers, 
or used for thickening soups on account of the mucilage they 
contain—a common property of the Malvacca;. In India the 
seeds are sometimes boiled for making a mucilaginous drink. 
But we now learn that a fine oil has recently been discovered in 
them of a quality equal to olive oil, and that it is intended to 
introduce this oil to commerce. Supposing the oil to be all that 
is said about it, tlife question arises as to the supply of seeds. 
Though the plant is easily cultivated, can it compete with other 
oleaginous plants? 


We some time since noticed the formation, in connection with 
the French Geographical Society, of a Commission of Commercial 
Geography. Under the patronage of this Commission a joint 
stock company has been formed for the publication of a weekly 
journal to assist in carrying out the objects aimed at by the 
Commission. The title of the journal will be VExploratcur^ 
Journal Ghgraphique et Commercial. 

Experimental verifications arc becoming daily more nu¬ 
merous in favour of the view that the phenomena attending the 
electrical stimulation of the brain are, in reality, dependent on 
the indirect excitation of the cerebral basal ganglionic centres by 
the currents employed. Besides the observations of Dr. San¬ 
derson on this point, already published in this journal (Nai ure, 
vol. X. p. 245), Dr. J. J. Putnam has recorded the results at¬ 
tending electrical stimulation of the so-called surface-centres after 
their almost complete separation from the rest of the hemisphere 
in the form of flaps. 1 le finds that under these circumstances no 
movements follow the excitation; but that if the flap is raised 
and the surface below it irritated, a current slightly more pow¬ 
erful than the minimal required in the uninjured condition pro¬ 
duces exactly similar results. The details of these exj^eriments, 
taken from the Boston Medical and Surgical Journal^ will be 
found in the London Medical Record for last week. 

There h.is been issued from the Standards Dcpnrtment, by 
Mr. 11 . W. Chisholm, an account of the comparisons at lliat 
department between two Russian pendulums and Kepsold’s scale 
of 21 old French inches, and between Repsold’s scale Jind the 
standard subdivided imperial yard. 

The French Geological Society has decided upon holding its 
next meeting at Mens, in Belgium, a most interesting place for 
excursions. It is very seldom that French Scientific Societies 
meet in a foreign land. 

On Friday evening M. Flammarion, the French astronomer, 
started from Da Villctte gas-works, Paris, in a balloon called 
Lumen^ at half-past seven, with a brisk breeze from the north-west. 
The balloon was under the guiilaiice of M. Jules Godard, 
and M. Flammarion, who was married in the beginning of 
August, was on board with his young wife ; he wishes to spend Ins 
tune dc viielva Italy. Such atrip was proposed in the beginning 
of the century to the celebrated Mdme. de Stael by the great 
philosopher, Saint-Simon ; but the lady declined. The moon 
was full and bright. 

The use of carrier pigeons for press purposes is on the increase, 
and the breed is rapidly improving. By careful “ selection ” and 
allowing only the “survival of the fittest,” poAvers have been 
developed which a few years ago would have been thought 
impossible. They can be specially trained to fly over 500 miles, 
and it is no uncommo?^ thing for despatches to be brought to 
London from Paris, Idsbon, or Brussels. Land and Water 
records a case of interest. An ocean homing bird, of great 
docility, intelligence, and spirit, has been found in Iceland which 
flies at the meteor-like speed of 150 miles an hour. A pair of 
these birds whose present home is in Kent, within ten miles of 
I.ondon, recently carried despatches from Paris to their home in 
one hour and a quarter. Press pigeons carried on the despatches 
to London, and the whole journey of the despatches from Paris 
to London occupied only one hour and a half. 'I'he press 
pigeons now commonly used are not the ordinary carrier pigeons, 
but are bred by Messrs. Hartley, of Woolwich, from prize 
birds selected from the best lofts of Antwerp, Brussels, aiul 
Liege. 

' An alarming sliock of earthquake was felt in the island of 
Porto Rico on the morning of Aug. 26, at 6.15 a,m. The 
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vibration lasted two minutes. No report of the extent of damage 
done has yet been received. 

An eruption broke out in Mount Etna on Sunday evening last. 
The lava issued Irom the crater by three mouths, all of which, 
however, arc happily some distance from human habitations. 

The Tvnes of India states that the report whicli M. Victor dc 
Lcsseps and Mr. C. Stuart will have to make on their return to 
Europe on the feasibility of the great Central Asian l^ailway 
scheme will be of a character to render it likely that preliminary 
funds will be subscribed to enable the first surveys to be effected 
with a view to definitely settle the route which it would be desir¬ 
able to follow. 

We have received from Mr. Stanford the Alpine Club Map of 
Switzerland, edited by Mr. R. C. Nichols, the prei)aration 
which we noticed in vol. vi. p. 205. It is a very fine specimen 
of map making, and a credit to English cartography. Wc hope 
soon to notice it in detail. , 

If tlie observations recorded by Mr. F. M. Ralfour at the 
recent meeting of the Britisli Association, on the development of 
Ihc notocord from the hypoblastic, instead of the mesobJastic 
layer of the embrj'o in the shark, are confirmed, they wmII shake 
to the foundation the importance of the elaborate argument^ 
which have been, of late, so frequently based upon the origin of 
the different morjihological elements of the living frame. 

We are sure many of the recent visitors to Belfast must have 
found an invaluable aid in their wanderings about the town and 
district, which so abounds in varied interest, in the very excellent 
“Guide to Belfast and the Adjacent Counties” (Belfast, Ward 
and Co.), 'which has been brought out under the care of the 
members of the Belfast Naturalists’ Field Club. Great pro¬ 
minence is of course given to the scientific aspects of the districts 
embraced in the Guide, but a fair portion is also devoted to the 
ordinary objects of interest, lo trade, commerce, manufactures, 
See, The Guide is well arranged under the various headings of 
Bhysical Geography, Geology, Botany, Zoology, Topography, &c., 
and is amply illiislratetl with forty-six roughly executed but very 
useful plates, mostly of objects of antiquarian interest. W'e heartily 
recommend the book to any visitor who wants an intelligent 
guide lo the counties of Down and Antrim, a good map of which 
is appended. 

The additions to the Zoological Society’s (jardens during 
the past week include a Cassowary (Casnariust) from N.E. 
New Guinea, presented by Capt. Maisby ; ,a Javan Chevrotain 
(Tragulus ^avankus) from Java, ])rescntcd by Mr. G. Mannings ; 
a Formosan Deer {Census f'seudaxis) from the Island of For¬ 
mosa, presented by Mr. Abel A. J. Gower; twi> Black Swans 
{Cygnus airatus) from Australia, presented by Mr. R, If. Bower; 
an Indian Python (Python molunis) ; a Vervet Monkey (Cerco* 
pithecus lalandii) from South Africa, presented by Mr. C. 
llassam; two Black-carcd Marmosets (HapahpcnkilhUa) from j 
Brazil, presented by Mr. J, P. Harrison. 


THE BRITISH ASSOCIATION 

HE Belfast Session of the British Association was 
brought to a conclusion on Wednesday, the 26th ull., 
with mutual congratulations between all concerned* In 
our animadversions on the high charges for sleeping ac¬ 
commodation charged from some of the members of the 
Association, we of course meant in no way to reflect on 
the local authorities or local, committee, who exerted 
themselves to the utmost to render the meeting in every 
way a success. The vote of thanks to the Mayor was 
thoroughly deserved^ as was also [the tribute of praise 
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awarded by the Rev. Dr. Henry lo the “ unflagging zeal ” 
of Dr. Andrews in behalf of this meeting of the Associa¬ 
tion. One very pleasing result of the meeting, and of a 
discussion in the Economical Section, was the sudden 
termination of the extensive strike which had existed in 
Belfast for a considerable time. The various excursions 
organised on Thursday were a decided success. 

The next meeting opens at Belfast on August 25, 1875. 

The Committee, among other things, have recom¬ 
mended, and their recommendation has been adopted, 
that the Council of the Association be requested to take 
such steps as they m^iy think expedient to urge upon the 
Government of India the desirableness of continuing 
solar observations ; that the Council of the Association 
be requested lo take such steps as they may think desir¬ 
able with the view of appointing naturalists to vessels 
engaged on coasts of little-known parts of the world; 
that they be requested to take such steps as they may 
think desirable to promote any application that may be 
made to her Majesty's Government by the Royal Society 
to promote physiological and biological explorations in 
the seas round the British Isles ; that they be requested 
to take such steps as they think desirable for supporting 
a request to her Majesty’s Government to undertake an 
Arctic expedition on the basis proposed by the Council 
of the Royal Geographical Society at the beginning of 
the present year, and which will be made again by that 
body. 

The following is a synopsis of grants of moue) appro¬ 
priated to scientific purposes by the General Committee 
at the Belfast Meeting :— 

Mathematics and Physic.^. 

%'ayley, Prof.—Printing Mathematical Tables ... ^loo 

^Balfour Stewart, l*rof.—Magnetisation of Iron. 20 

^Brooke, Mr.—British UaitifalI ... ... ... ... 120 

•Glaishev, Mr. J.—Luminous Meteors ... ... ... 30 

Maxwell, Prof. C.—Testing the J^xactiiess of Ohm’s 

Law ... ... ... ... ... ... ... $0 

St(jkes, Prof.—Reflective l^ower of Silver and other 

Sub.stances ... . . 20 

^llerschel, Prof.—Thermal Conducting Powers of Rocks lo 
*Tait, Prof.—Thermo-Iflcctricity (renewed) . $0 

Chemistk V*. 

^Williamson, I’rof. A. W.—Records of the Progre.ss of 

Clieinistiy . 100 

Roscoc, Prof.—Specific Volumes of Liquids ... ... 25 

Allen, Mr.^—Estimation of Potash and IMiosphoric Acid lb 
'^\imstrong, Dr.—Isomeric Crcsols and their Derivatives 

(renewed) . 20 

Geoloi;y. 

^Willett, Mr. IL—Tlie Suh-Wealden Kxjfloiatioii .. 100 

*i.yell, Sir C,, Bart.—Kent’s Cavern lOxploration ... 100 

*\ iubbock, Sir J.—Exploration of Victoria Cave, Settle... 5® 

* Bryce, Dr.—Earthquakes in Scotlaiul (renewed) ... 20 

Hull, Prof,—Underground Waters in New Red Sand¬ 
stone and I’crmian ... 10 

Bjou>gv. 

Dresser, Mr.—Report on Omithology ... .. to 

Rollcston, Prof,—Development of MyxinouI Fisheii ... 20 

^Stainton, Mr,—Record of the Progress of Zoology ... lOO 

*Fox, Col. Lane.—Forms of Instruction for 'IVavellers... 20 

■’^Brunton, Div—The Nature of Intestinal Secretion ... 20 

Geographv. 

Wilson, Major.—Palestine P-xploration h'und. lOO 

^ Statistics and Economic Sctkncf., 

^Houghton, Lord.—Economic lifFcels of Trades’ Unions 2$ 

Mechanics. 

Froudcj Mr.—Instiuments for Measuring the Speed of 
Ships (renewed) . 

Total . 


NATURE 



* Ucappomttd. 






362 


NATURE 


\Sept. 3, 1874 


ON THE HYPOTHESIS THAT ANIMALS ARE 
AUTOMATA, AND ITS HISTORY* 

this period of the meeting of the British Association I an^ 
quite sure it is hardly necessary for me to call to your minds 
the nature of the business which takes place at our sectional meet¬ 
ings. We there register the progress which science has made during 
the past year, and we do our best to advance that progress by 
original communications and free discussion. But when the 
honourable task of delivering this evening’s lecture was im¬ 
posed upon me, or rather as my friend the President has just 
said, when I undertook to deliver it, it occurred to me that the 
occasion of an evening lecture might be turned to a different 
purpose, that we might with much propriety and advantage turn 
our minds back to the past to consider what had been done by 
the great men of old, who ‘‘had gone down into the grave with 
their weapons of war,” but who had fought bravely for the cause 
of truth whiL they yet lived- to recognise their merits, and to 
show ourselves duly grateful for their services. I propose, there¬ 
fore, to take a retrospect of the condition of that branch of science 
with which it is my business to be more or less familiar—not 
to a very remote period, for I shall go no further back than the 
seventeenth century, and the observations which 1 shall have to 
offer you will be confined almost entirely to the biological science 
of the time between the middle of the seventeenth and the middle 
of the eighteenth centuries. I propose to show what great 
ideas in biological science took their origin at that time, in what 
manner the spccidations then originated have been developed, 
and in what relation they stand to what is now understood to be 
the body of scientific biological truth. The miildle of the 
sixteenth century, or rather the early part of it, is one of the 
great epochs of biological science. It was at that time that an 
idea, which had been dimly advocated previously, took the solid 
form which can only be given to scientific ideas by the definite 
observation of fact—I mean the idea that vital phenomena, like 
all other phenomena of the physical world, are capable of 
mck:hanical explanation, that they are reducible to Jaw and 
order, and that the study of biology, in the long run, is an 
application of the great sciences of physics and chemistry. The 
man to whom we are ind( bted for first bringing that idea into a 
plain and tangible shape, 1 am proud to say, was an Englishman, 
William Harvey. Harvey was the first clearly to explain the 
mechanism of the circulation of the blood, and by that remark¬ 
able discovery of his, and by the clearness and precision with 
which he reduced that process to its mechanical elements, he 
laid the foundation of a scientific theory of the larger part of the 
processes of living beings—lliosc processes, in fact, which wc 
now fall processes of sustentation—and by his studies of de¬ 
velopment he, further, first laid the foundation of a scientific 
knowledge of reproduction. But besides these great powers of 
living beings, there remains another class of functions—those of 
the mrvou? system—with which Harvey did not grapple. It 
V as, indeed, left for a contemporary of his, a man wh«), as he 
h'mscif tel's us, was mainly stimulated in these inquiries by 
the brilliant researches of Harvey—Rc 5 ne Descartes-to play 
a part in relation to the phenomena of the nervous system, 
which, in my judgment, is equal in value to that which Ilarvey 
played in regard to the circulation. And when we consider who 
Descartes was, how brief the span of his life, 1 think it is a 
truly wonderful circumstance that this man, who died at fifty- 
four, should be one of the recognised learlers of philosophy— 
that, as I am informed by competent authority, he was one of 
the first and most original mathematicians who has ever lived, 
and that, at the same time, the fertility of his intellect and the 
grasp of his genius should have been so great that he could take 
rank, as 1 believe he must, beside the immortal Harvey as a 
physiologist. And you must recollect that Descartes was not 
merely, as some had been, a happy speculator. He was a 
working anatomist and physiologist, conversant with all the 
anatomical and physiological lore of his time, and practised in 
all rocihods by which anatomical and physiological discoveries 
u ere then made ; and it is related of him—^and a most charac¬ 
teristic anecdote it is, and one which should ever put to silence 
those shallow talkers who speak of Descartes as a merely 
hypothetical and speculative philosopher—that a friend once 
calling upon him in Holland ^^ed to be shown his library. 
Descaites led him into a sort (« shed, and, drawing aside a 
iurtain, displayed a dissecting-room full of belies of animals in 
course of dissection, and said, Thera is my library.” It would 
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take us n very long time if 1 were to attempt to pursue the method 
which would be requisite for the full establishment of all that 
1 am about to say ; that is to say, if I were to quote the several 
passages of Descartess works which bear out my ascription to 
him of the seveiul propositions which I am going to bring 
before you. And I mu.st beg you, therefore, to be so good 
as to take it on my authority for the present, although for 
the present only, that there are to be found clearly expressed 
in Descartes’ works the propositions which I shall proceed 
to lay before you, and each of which I shall compare as 
we go on, as briefly as may be, with the existing state of 
physiological science, in order that you may see in what position 
with respect to physiology—ay, even to the advanced physiology 
of the present time—this man stood. And, happily, the matters 
with which we shall treat are such as to require no extensive 
knowledge of anatomy—no more, in fact, than such as, I pre¬ 
sume, must be familiar lo almost every person. 

I think I need only premise that what we call the nervous 
system in one of the higher animals consists of a central apparatus, 
composed of the brain, which is lodged in the skull, and of a 
cord ]iiocceding from it, which is termed the spinal marrow, 
and which is lodged in the vertebral column or spine, and 
that from these soft white ‘ masses—for such they are— 
there proceed cords which are termed nerves, some of which 
nerves end in the muscles, wdiilc others end in llic organs of sen¬ 
sation. That bare and bald statement of the fundamental com¬ 
position of the nervous system will be enough for pur present 
purpose. 

The first proposition culled from the works of Descartes 
which I have to lay before you, is one which will sound very 
familiar. It is the view, which he was the first, so far as I know, 
lo state, not only definitely, but upon sufficient grounds, that the 
brain is the organ of sensation, of thought, and of emotion—using 
the word “organ” in this sense, that certain changes which take 
place in the matter of the brain are the essential antecedents of 
those states of consciousness which we term sensation, thought, 
and emotion. Nowadays that is part of popular and familiar 
knowledge. If your friend disagrees with your opinion, runs 
amuck against any of your pel prejiulices, you .say, “Ah ! 
poor fellow, he is a little touched here;” by which you mean 
that his brain is not doing its business prfiperly, and, therefore, 
that he is not thinking properly. But in Descartes’ time, and I 
may say for 150 years afterwards, the best physiologists had not 
reached that point It remained down to the time of Bichat a 
question whether the passions were or were not loca^cd in the 
abdominal viscera. 1 his, therefore, was a very great step. It 
is a statement which Descartes makes from the beginning, and 
from which he never swerves. In the second place, Descartes 
lays down the proposition that all the movements of animal 
bodies are effected by the change of form of a certain part of the 
matter of their bodies, to which he applies the general term of 
muscle. \'ou must be aware of this in reading Descartes; you 
must use the terms in the sense in which he used them, or you 
will not understand him. That is a proposition which is now 
placed beyond all doubt whatever. If I move my arm, that 
movement is due to the change of this mass of flesh in front 
called the biceps muscle : it is shortened and it becomes thicker. 
If I move any of my limbs the reason is the same. As I now 
speak to you, the different tones of my voice are due to the ex¬ 
quisitely accurate adjustment of the contractions of a multitude 
of such portions of flesh; and there is no considerable and visible 
movement of the juimal body which is not, as Descartes says, 
resolvable into thtse changes in the form of matter termed 
muscle. But Descartes went further, and he stated that in the 
normal and ordinary condition of things, these changes in the 
form of muscle in the living body only occur under certain con¬ 
ditions ; and the ^ essential condition of the change is, says 
Descartes, the motion of the matter contained within the nerves, 
which go frona the central apparatus lo the muscle. Descarti^s 
g^ve this moving material a particular name—the animal spirits. 
Nowadays we should not talk of the existence of animal spirits, 
but we should say that a molecular change lakes place in the 
nerve, and that that molecular change is propagated with a 
c(^ain velocity, from the central apparatus to the muscle. 
Nevertheless, the modification of the idea is not greater than 
that which has taken place in our view of electricity, in our 
change of conception of it as a fluid to our conception or it as a 
condition of propagated molecular change. Modem physiology 
has measured the rate of the change to which I have referred; it 
has thrown marvellous light upon its nature; it has increased 
ocr knowledge ol its characters, but the fundamental conception 
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remains exactly what it was in the time of Descartes. Next, 
Descartes says that, under ordinary circumstances, this change 
in the contents of a nerve, which gives rise to the contraction of 
a muscle, is produced by a change in the central nervous appa¬ 
ratus, as, for example, in the brain. We say at the present time 
exactly the same thing. Descartes said that the animal spirits 
were stored up in the brain, and flowed out along the motor 
nerves. We say that a molecular change takes place in the 
brain that is propagated along the motor nerve. I'he evidence 
of that is abunjiantly supplied by experimental research. Further, 
1 )escartes stated that the sensory organs, or those apparatuses 
which give rise to our feelings when acted upon by the influences 
which produce sensation, caused a change in the sensory nerves, 
which he described as a flow of animal spirits along those 
nerves, which flow was propagated to the brain. If I look at 
this candle which I hold before me, the light falling on the retina 
of my eye gives rise to an aflection of the optic nerve, which 
alTection Descartes described as a flow of the animal spirits to 
the brain. We should now speak of it as a molecular change 
propagated along the optic nerve to the brain ; but the funda¬ 
mental idea is the same. In all our notions of the operations of 
nerve we aie building upon Descartes’ foundation. Not only 
so, but Descartes lays down over and over again, in the most 
distinct manner, a proposition which is of paramount importance 
not only for physiology but for psychology. lie says that when 
a body which is competent to produce a sensation touches the 
sensory organs, what happens is the production of a mode of 
motion of the sensory nerves. That mode of motion is propa¬ 
gated to the brain. That which takes place in the brain is still 
nothing but a mode of motion. But, in addition to this mode 
of motion, there is, as everybody can find by experiment for 
himself, .something else which can in no way be compared to 
motion, wliicti is uUerJy unlike it, and which is that state of con¬ 
sciousness which wc call a sensation. Descartes insists over and 
over again upon this total disparity between the agent which 
excites the slate of consciousness and the state of consciousness 
itself, lie tells us that our sensations are not pictures of 
external things, but that they are symbols or signs of them ; 
and in doing that he made one of the greatest possible re¬ 
volutions, not only in physiology but in ])hilosophy. Till 
his time it was conceived that visible bodies, for example, 
gave from themselves a kind of film which entered the eye 
and so went to the brfiin, s/>t'aes iii/cnfiotmles as they were 
called, and thus the mind rcceive<l an actual copy or picture of 
things which were given off from it. It is to Descartes we owe 
tliat complete 1 evolution in our ideas, which has led us to see 
that we liave really no knowledge whatever ol the causes of those 
phenomena whicli we term external things, and that the only 
certainty we possess is that they cannot l)c like those phenomena. 
In laying down that proposition upon what 1 imagine to be a 
perfecily irrefragable basis, Descartes laid the foundation of that 
form of philosophy which is lermctl klealism, which was sub¬ 
sequently expanded to its uttermost by Berkeley, and has since 
taken very various sha])LS. 

But Descartes noticed not only that under certain condi¬ 
tions an impulse made by the sensorv organ may give rise 
to a sensation, but that under certam other conditions it 
may give rise to motion, and that this motion may be effected 
without sensation, and not only without volition, but even 
.contrary to it. I trouble you with as little reading as I can, 
because it occupies so much time; but I must ask your patience 
for one very remarkable passage which is contained in the 
answer that Descartes gave to the objections raised by the 
famous Port Koyalist Arnauld to his Fourth Meditation. 
Descartes says: *^It appears to me to be a very remarkable 
circumstance that no movement can take place either in the 
bodies of beasts or even in our own, if these bodies have not in 
themselves all the organs and instruments by means of which the 
very same movement would be accomplished in a machine, so 
that, even in us, the spirit or the soul does not directly move the 
limb, but only determines the course of that very subtle liquid 
which is called the animal spirits, which, running continually 
from the heart by the brain into the muscles, is the cause of all 
the movements of our limbs, and often may cause many different 
motions, one as easily as the other. And it does not even 
always exert this determination, for, among the movements which 
take place in us, there are many which do not depend upon the 
mind at all, such as the beating of the heart, the digestion of 
food, the nutrition, the respiration of those who sleep, and, even 
in those who arc awake, walking, singing, and other similar 
actions when they are performed without the mind thinking about 


them. And when one who falls from a height throws his hands 
forward to save his head, it is in virtue of no ratiocination tliat he 
performs this action ; it does not depend upon liis rainri, but 
takes place merely because his senses, being affected by the 
present danger, cause some change in his brain, which deter¬ 
mines the animal spirits to pass thence into the nerves in such a 
manner as is required to produce this motion, in the same way 
as in a machine, and without the mind being able to hinder it.” 
I know in no modern treatise of a more clear and precise state¬ 
ment, of a more perfect illustration than this of what we under¬ 
stand by the automatic action of the brain. And what is very 
remarkable, in speaking of these movements which arise by a 
sensation being as it were reflected from the central apparatus 
into a limb—as, for example, when one’s finger is pricked and 
the arm is suddenly drawn up, the motion of the sensory nerve 
travels to the spine and is again reflected down to the muscles of 
the arm J^escartes uses the very phrase that we at this present 
time employ; he speaks of the espnls rtjlkhis^^ the reflected 
spirits; and that this was no mere happy phrase lost upon his 
contemporaries will be obvious if you consult the famous work of 
Willis, the Oxford professor, *^Dc Anima Brutorum,” which 
was publtshcd about 1G72. In giving an account of Descartes’ 
views he borrows this very phrase from him, and speaks 
of this redciition of the motion of a sensory nerve into 
the motion of a motor nerve, “sicut undulatione reflexa,” as 
if it were a wave thrown back; so that we have not only 
the thing reflex action described, but wc have the phrase 
reflex ” recognised in its full significance. 

And the last great service to tlie physiology of the nervous 
system which I have to mention as rendered by Descartes 
was this, that he first, so far as I know, sketched out a 
physical theory of memory. What he tells you in substance 
is this, that when a sensation takes place, the animal spirits 
travel up the sensory nerve, pass to the appropriate part of 
the brain, and there, as it were, find their way through the 
pores of the substance of the brain. And he says that when 
this has once taken place, when the particles of the brain 
have themselves been, as it were, shoved aside a little by a 
single passage of the animal spirits, the passage is made easier in 
the same direction for any subsequent flow of animal spirits ; and 
that the repetition of this action makes it easier still, until, at 
length, it becomes very easy for the animal spirits to move these 
particular particles of the brain, the motion of which gives rise to 
the appropriate sensation ; and, finally, the passage Is so easy 
that almost any impulse which stirs the animal spirits causes them 
to flow into these already open pores more easily than they would 
flow in any other tlirection; and tlie flow of the animal spirits 
recalls the image, tlie state of consciousness called into existence 
by a former sensory impression. This view is essentially at one 
with all our present physical theories of memory. That memory 
is dependent upon a physical process stands beyond question, 
'file results of the study of disease, the results of the action 
of poisonous substances, all conclusively point to the fact that 
memory is inseparably connected with the integrity of certain 
material parts of the brain and dependent upon them, and J know 
of no hypothesis by which this fact can be accounted for except 
by one which is essentially similar to the notion of Descartes, a 
notion that the impression once made makes subsequent im¬ 
pressions easier and therefore allows almost any indirect 
disturbance of the brain to call up this particular image. 

So far, the ideas started by Descartes have simply been 
expanded, enlarged, and defined by modern research ; tliey are 
the keystones of the modern physiology of the nervous system. 
But in one respect Descartes proceeded further than any of his 
contemporaries, and has been followed by very few of his suc¬ 
cessors in later days, although his views were for the best part of 
a century largely dominant over the intellectual mind of F.urope. 
Descartes reasoned thus : ** I can account for many of the actions 
of living beings mechanically, since reflex actions take place 
without the intervention of consciousness and even in opposition 
to the will” As, for example, when a m.an in falling mechant* 
cally puls out his hand to save hiniself, or when a person, to use 
another of Descartes’ illustrations, strikes at his friend’s eye, and 
although the friend knows he does not mean to hit him, he 
nevertheless cannot prevent the muscles of his eye from winking. 
“In these cases,” Descartes said, "I have clear evidence that 
the nervous system acts mechanically without the intervention of 
consciousness and without the intervention of the wiU, or, it may 
be, in opposition to it Why, then, may I not extend this idea 
further? As actions of a certain amount of complexity are 
brought about in this way, why may not actions of st^ greater 
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complexity be so produced ? Why, in fact, may it not be that 
the whole of man^s physical actions are mechanical, his mind 
living apart, as it were, and only occasionally interfering by 
means of volition ? ” And it so happened that Descartes was 
led by some of his speculations to believe that beasts had no 
souls, and consequently could have no consciousness ; and thus, 
his two ideas harmonising together, he developed tliat famous 
hypothesis of the automatism of brutes, which is the main sub- 
ject of my present discourse. What Descartes meant by this 
was that animals are aljsolute machines, as if they were mills or 
barrel organs ; that th>ey have no feelings; that a dog does not 
see, and does not hear, and does not smell, but that the impres¬ 
sions which would produce those slates of consciousness in our¬ 
selves, give rise in the dog, l)y a mechanical reflex process, to 
actions which correspond to those which we perform when we 
do smell, and do taste, and do see. On the face of it this ap¬ 
pears to be a most surprising hyi)Othcsis, and 1 do not wonder 
that it proved to be a stumbling-block even to such acute and 
subtle men as Henry More, who was one of Descartes' corre- 
spontlents ; and yet it is a very singular thing that this, the 
boldest and most paradoxical notion which Descartes broached, 
has received as much and as strong support from modern physio¬ 
logical research as any other of Ins hypotheses. I will endea¬ 
vour to explain to you in as few words as possible what is the 
nature of that support, and why it is that Descartes’ hypothesis, 
although 1 am bound to say 1 do not agree with if, nevertheless, 
remains at this present time not only quite as defensible as it was 
in his own time, but I shouhl say, upon the whole, a little more 
defensible. 

If it should happen to a man that by accident his spinal 
cord is divided, he would become paralysed below the point 
of injury. In such case his limbs would be absolutely para- 
lyseil; he would have no control over them, and they would 
be devoid of sensation. You might prick his feet, or burn them, 
or do anything else you like with them, and theyw^mld be abso¬ 
lutely insensible. Consciousness, therefore, so far as we can have 
any knowledge of it, would l)e entirely abolished in that part of 
the central nervous apjtaratits which lits below the injury. l>ut 
although the man under these circumstances is paralysed in the 
stn^e of not being able to move his own limbs, he is not para¬ 
lysed in the sense of their being deprived of motion, for if you 
tickle the soles of his feet with a feather the limb> will be drawn 
up just as vigorously, peihaps a little more vigorously, than when 
he wns in full possession of tlic consciousness of what happened 
to him. Now, that is a reflex action. The impression is 
Iransmilled from the skin to ihe sj)mal cord, it is reflected from 
the spinal cord, and ]iasscs down into llie muscles of the limbs, 
and they arc dragged up in thin manner—dragged a^vay from the 
sources of irriUtion, though the action, you will observe, is a 
purely automatic or mechanical action. Suppose we deal with 
a frog in the same way, and cut across the spinal cord. The 
frog falls into precisely the same condition. So far as the frog 
is concerned, bis limbs arc useless ; but you have merely to apply 
the slightest irritation to the skin of the and the hmb is in- 
.stantly drawn away. Now, if we have any ground for argument 
at all, wc have a right to assume that, under these circum¬ 
stances, the lower half of the frog’s body is as devoid of con¬ 
sciousness as is the lower half of the man’s body ; and that the 
body of the frog below the injury is in this case absolutely de¬ 
void of consciousness, is a mere machine like a musical box or a 
barrel-organ, or a watch. You will remark, moreover, that the 
movement of the limbs is purposive—that is to say, that when 
you irritate the skin of the foot, the foot is drawn away from the 
clanger, just as it would be if the frog were conscious and, 
rational, and could act in accordance with rational conscious¬ 
ness. Jlut you may say it is easy enough to understand how so I 
simple an action might lake place mechanically. ^ | 

Let us consider another experiment. Take this creature, which 
certainly cannot feel, and touch the skin of the side of the body 
with a little acetic acid, a little vinegar, which in a frog that could 
fed would give rise to great pain. In this case there can be no 
pain, because the application is made below the point of section y 
nevertheless, the frog lifts up the limb of the same side, and ap¬ 
plies the foot to rubbing off the acetic acid ; and, what is still 
more rc.narkable, if you hold down the limb so that the frog 
cannot use ir, he will, by and by, take the limb of the other side 
and turn it across the body, and use it for the same rubbing pro* 
cess. It is impossible that the frog, if it were in its entirety and 
were reasoning, could perfonn actions more purposive than 
these, and yet we have most complete assurance that in 
this case the frog is not acting from purpose, has no con¬ 


sciousness, is a mere automatic machine. But now suppose 
that instead of making your section of the cord in the middle 
of tiie body, you had made it in such a manner as to divide the 
hindermost part of the brain from the foremost part of the brain, 
and suppose the foremost two-thirds of the brain entirely taken 
away, the frog is then absolutely devoid of any spontaneity; it 
will remain for ever where you leave it; it will not stir unless it 
is touched ; it sits upright in the condition in which a frog habi¬ 
tually does sit; but it differs from the frog which I have just 
described in this, that if you throw it into th^e water it begins to 
swim—swims just as well as the perfect frog docs. Now, 
swimming, you know, requires the combination, and indeed the 
very careful and delicate combination, of a great number of 
muscular actions, and the only way we can account for this is, 
that the impression made upon the sensory nerves of the skin of 
the frog by the contact of the water, conveys to the central 
nervous apparatus a stimulus which sets going a certain machinery 
by which all the muscles of swimming are brought into play in 
due order and succession. Moreover, Tf the frog be stimulated, 
l>e touched by some irritating body, although wc are quite certain 
it cannot feel, it jumps or walks as well as the complete frog can 
do. But it cannot ilo more than this. 

Suppose yet one other experiment, Suppose that all that is taken 
away of the brain is what we call the cerebral hemispheres, the 
most anterior part of the brain. If that operation is properly per¬ 
formed, the frog may be kept in a state of full bodily vigour for 
months, or it may be for years; but it will sit for ever in the same 
spot. It sees nothing; it hears nothing. It will starve sooner tluin 
feed itself, although if food is put into its mouth it swallows it. 
On irritation it jumps or walks; if thrown into the water it swims. 
But the most remarkable thing that it does is this—you put it in 
the flat of your hand ; it sits there, crouched, perfectly quiet, and 
would sit there for ever. Then if you incline your hand, doing 
it very gently and slowly, so that the frog would naturally tend 
to slip off, you feel the creature's fore-paws getting a little slowly 
on to the edge of your hand until he can just hold himself there, 
so that he does not fall; then, if you lum your hand, he mounts 
up with great care and deliberation, jiutting one leg in front and 
then another, until he balances himself with perfect precision 
upon the edge of your hand ; then if you turn your hand over, he 
goes through the opposite set of operations until he comes to sit 
in perfect security upon the back of your hand. I'lie doing of 
all this requires a delicacy of co-ordination, and an adju.stment 
of the muscular apparatus of the body which is only comparable 
to that of a rope-dancer among ourselves; though in truth a frog 
is an animal very poorly constructed for rope-dancing, and on 
the whole wc may give him rather more credit than we .should 
to a human dancer. These movements are performed with the 
utmost steadiness and precision, and you may vary the position 
of your hand, and the frog, so long as you arc reasonably slow 
, in yoiii- movements, will work backwards and forwards like a 
; clock. And what is still more wonderful is, that if you put the 
frog on a tabic, and put a Iniok between him and the light, and 
I give him a little jog behind, he will jump—take a long jump, 
very possibly—hut he won’t jump against the book ; he will 
jump to the right or to the left, but he will get out of the way, 
showing that although he is absolutely insensible to ordinary im¬ 
pressions of light, there is still a something which passes through 
I the sensory nerve, acts upon the machinery of his nervous system, 
and causes it to adapt itself to tlie proper action. 

I Can we go fun l.cr than this? I need not say that since those days 

i of commencing anatomical science when criminals were handed 
I over to the doctors, we cannot make experiments on human being& 
but sometimes they arc made for us, and made in a very remarkable 
manner. That operation called war is a great series of physio¬ 
logical experiments, and sometimes it happens that these physio¬ 
logical experiments bear very remarkable fruit. I am indebted 
to my friend General Strachey for bringing to my notice an 
account of a case which appeared within the last four or five days 
in the scientific article of the Journal des Debats. A French 
soldier, a sergeant, was wounded at the battle of Bazeilles, one, 
as you recollect, of the most fiercely contested battles of the late 

1 ,5 the region of what we 

call the left parietal bone. The bullet fractured the bone. The 
sergeant had enough vigour left to send his bayonet through the 
1 russian who shot him. Then he wandered a few hundred yards 
out of the village, feU s^seless, but, after the action, was picked up 
ana taken to the hospital, where he remained some time. When 
he came to himself, as usual in such cases of injury, he was para¬ 
lysed on the opposite side of the body, that is to say, the right 
arm and the right leg were completely paralysed. That state of 
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things lasted, I think, the better part of two years, but sooner or 
later he recovered from it, and now he is able to walk about with 
activity, and only by careful measurement can any difference 
between the two sides and his body be ascertained. The inquiry, 
the main results of which I shall give you, has been conducted 
by exceedingly competent persons, and they report that at pre¬ 
sent this man lives two livys, a normal life and an abnormal life. 
In his normal life he is perfectly well, cheerful, does his work as 
a hospital attendant, and is a respectable, well-conducted man. 
This normal life lasts for about seven-and-twenty days, or there¬ 
abouts, out of every month ; but for a day or two in each month 
he passes suddenly and without any obvious change into his 
abnormal condition. Tn this state of abnormal life he is still 
active, goes about as usual, and is to all appearance just the 
same man as before, goes to bed and undresses himself, gets up, 
makes his cigarette and smokes it, and cats and drinks. But he 
neither sees, nor hears, nor tastes, nor smells, nor is he conscious 
of anything whatever, and he has only one sense organ in a 
state of activity, namely, that of touch, which is exceedingly 
delicate. If you put an obstacle in his way, he knocks 
against it, feels it and goes to the one side ; if you push him 
in any direction, he goes straight on until something stops him. 

1 have said that he makes his cigarettes, but you may supply 
him with shavings or of anything else instead of tobacco, and 
still he will go on making his cigarettes as usual. His actions 
are purely mechanical. He feeds voraciously, but whether you 
give him aloes or assafoetida, or the nicest thing possible, it is 
all the same to liim. The man is in a condition absolutely 
parallel to that of the frog I have just described, and no doubt 
when he is in this condition the functions of his cerebral hemi¬ 
spheres are, at any rate, largely annihilated. He is very nearly 
—I don’t say wholly, but very nearly—in the condition of an 
animal in which the ccrebial hemispheres are extirpated. And 
his state is wonderfully interesting to me, for it bears on the 
phenomena of mesmerism, of which 1 saw a good deal when I 
was a young man. In this state he is capable of performing all 
sorts of actions on mere suggestion. For example, he dropped 
his cane, and a person near liim putting it into his hand, the feel¬ 
ing of the end of the cane evidently produced in him those 
molecular changes of the brain which, had he possessed con¬ 
sciousness, would have given rise to the idea of his ride ; for he 
threw himself on his face, began feeling for his cartridges, went 
through the motions of touching his gun, and shouted out to an 
imaginary comrade, “Here they are, a score of them ; but we 
will give a good account of them.” But the most remarkable 
fact of all is the modification which this injury has made in the 
man’s moral nature. In his normal life he is an upright and 
honest man. In his abnormal state he is an inveterate thief. He 
will steal everything he can lay his hands upon, and if he cannot 
steal anything else, he will steal his own things and hide them 
away. 

Now, if Descartes had had this fact before him, need I 
tell you that his theory of animal automatism would have been 
enormously strengthened? He would have said: “Here is a 
case of a man performing actions more complicated, and to all 
appearance more dependent on reason, than any of the ordinary 
operations of animals, and yet you have positive proof that these 
actions are purely mechanical. What, then, have you to urge 
against my doctrine that all animals arc mere machines?” In 
the words of Malebranclie, who adopted Descartes’ view, “In 
dogs, cats, and other animals, there is neither intelligence nor 
piritual soul as we understand the matter commonly ; they cat 
without pleasure, they cry out without pain, they grow without 
knowing it, they desire nothing, they know nothing, and A they 
act with dexterity and in a manner which indicates intelligence, 
it is because God having made them with the intention of pre¬ 
serving them, He has constructed their bodies in such a manner 
that they escape organically, without knowing it, everything 
which could injure them and which they seem to fear.” 
Descartes put forward this hypothesis, and 1 do not know that 
it can be positively refuted. We can have no direct observation 
of consciousness in any creature but ourselves. But I must say 
for myself—looking at the matter on the ground of analogy— 
taking into account that great doctrine of continuity which for¬ 
bids one to suppose that any natural phenomena can come into 
existence suddenly and without some precedent, gradual modifi¬ 
cation tending towards it, and taking into account the incontro¬ 
vertible fact that the lower vertebrated animals possess, in a less 
developed condition, that part of the brain which we have every 
reason to believe is the organ of consciousness in ourselves, it 
seems vastly more probable that the lower animals, although 
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they may not possess that sort of consciousness which we have 
ourselves, yet have it in a form proportional to the comparative de¬ 
velopment of the organ of that consciousness, and foreshadow more 
or less dimly those feelings which we possess ourselves. 1 think 
that is the most rational conclusion that can be come to. It has 
this advantage, though this is a consideration which could not 
be urged in dealing with questions that are sii-ccptible of demon¬ 
stration, but which is well worthy of consideration in a case like 
the present, that it relieves us of the very teiriblc consequences 
of making any mistake on this subject. 1 must confess that, 
looking at the terrible struggle for existence which is everywhere 
going on in the animal world, and considering the frightful 
quantity of pain with which that process must be accompanied, 
if animals arc sensitive, I should be glad if the ])robabiLities were 
in favour of the view of Descartes, But, on the other hand, 
considering that if we were to regard animals as mere machines, 
we might indulge in unnecessary cruelties and in careless treatment 
of them, I must confess I think it much better to err on the right 
side, and not to concur witli Descartes on this point. 

But let me point out to you that although we may come to tlie 
conclusion that Descartes was wrong in supposing that animals 
are insensible machines, it does not in the sligliest degree follow 
that they are not sensitive and conscious automata ; in fact, that 
is the view which is more or less clearly in the minds of every 
one of us. When we talk of the lower animals being provided 
with instinct, and not with reason, what wc really mean is, tha 
although they are sensitive and although they are conscious, yet 
they act mechanically, and that their different stales of con¬ 
sciousness, their sensations, their thoughts (if llicy have any), 
their volitions (if they have any), arc the products and conse¬ 
quences of their mechanical arrangements, I must confess that 
this popular view is to my mind the only one which can be scientifi¬ 
cally adopted. We are l^und by everything we know ol the opera¬ 
tions of the nervous system to believe that when a certain molecular 
change is brought about in the central part of the nervous system, 
tliat change, in some way utterly unknown to us, causes that state 
of consciousness that we term a sensation. It is not to be doubted 
that those motions which give rise to sensation leave in the brain 
changes of its substance which .answer to what Ilallcr called 
“ vestigia remm^^ and to what that great thinker, David Hartley, 
termed “ Vibratiunculcs.” The sensation which has passed away 
leaves behind molecules of the brain competent to its reproduc¬ 
tion—“sensigenous molecules,” so to speak—which constitute 
the physical foundation of memory. Other molecular changes 
give rise to conditions of pleasure and pain, and to the emotion 
which in ourselves we call volition. I liave no doubt that is the 
relation between the physical processes of the animal and his 
mental processes. In this case it follows inevitably that these states 
of consciousness can have no sort of relation of causation to the 
motions of the muscles of the body. The volitions of animals 
will be simply states of emotion which precede their actions. 'Fo 
make clear what I mean, suppose 1 had a frog placed in my 
hand, and that 1 could make it, by turning my hand, perform 
this balancing movement. If the frog were a philosopher, he 
might reason thus ;—“ I feel myself uncomfortable and slipping, 
and, feeling myself uncomfortable, I put my legs out to save 
myself. Knowing that I shall tumble if I do not put them 
further, I put them further still, and my volition brings about all 
these beautiful adjustments which result in my sitting sardy.” 
But if the frog so reasoned, he would be entirely mistaken ; for 
the frog does the thing just as well when he has no reason, no 
sensation, no possibility of thought of any kind. The only con¬ 
clusion, then, at which there seems any good ground for arriving 
is that animals arc machines, but that they are coiibcious 
machines. 

I might with propriety consider what I have now said ns flic 
conclusion, of the observations which 1 have to olTor concerning 
animal automatism. So far as I know, the pro)dcin which 
have hitherto been discussing is an entirely open one. I do not 
know that there is any reason why any person, whatever Ins 
opinions may be, should be prevented, it he be so inclined, 
from accc[>ting the doctrine which I have just now put before you. 
So far as we know, animals are conscious automata. That doc¬ 
trine is perfectly consistent with any view that wc may choose to 
take on the very curious speculation—Whether animals posses^s 
souls or not, and if they possess souls, whether those souls arc im¬ 
mortal or not. The doctrine to which I have referred is not incon¬ 
sistent with the perfectly strict and literal adherence to the Scripture 
text concerning “the beast that peri^eth,” nor, on the other 
hand, does it prevent anyone from entertaining the amiable con* 
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victions ascribed by Pope to his untutored savage, that when he 
assed to the realms of the blessed “ his faithful dog should b^r 
im company.'' In fact, all these accessory questions to which 
I have referred involve problems which cannot be discussed by 
physical science, inasmuch as they do not lie within the scope of 
physical science, but come into the province of that great mother 
of all science, Philosophy. Before any direct answer can be 
given upon any of these questions we must hear what Philo¬ 
sophy has to say for or against the views that may be held. I 
need hardly say—especially having detained you so long as 1 
find I have done—tliat 1 do not propose to enter into that region 
of discussion, and I might, j)roperly enough, finish what I have 
to say upon the subject—especially as 1 have reached its natural 
limits—if it were not tlial an experience, now, I am sorry to say, 
extending over a gooil many years, leads mo to anticipate that 
what T have brought before you to-niglit is not likely to escape 
the fate which, upon many t)ccasions within my recollection, has 
attended statements of scientific doctrine and of the conclusions 
towards which science is tending, which have been made in a spirit 
intended at any mte to be as calm and as judicial as that in which 
I have now laid these facts before you. I do not doubt that the 
fate which has befallen better men will befall me, and that I 
shall have to bear in patience the reiterated assertion that doc¬ 
trines such as I have put before you have very evil tendencies. I 
should not wonder if you were to be told by persons speaking with 
authority—not, perhaps, with that authority which is based upon 
knowledge and wisdom, but still with authority—that my intention 
in bringing this subject before you is to lead you to apply the doc¬ 
trine 1 have stated, to man as well as bnites, and it will then 
certainly be further asserted that the logical tendency of such a 
doctrine is Fatalism, Materialism, and Atheism. Now, let mo ask 
ou to listen to another product of that long experience to which 
referred. Logical consequences are very important; but in the 
course of my experience I liave found that they arc the scare¬ 
crows of fools and the beacons of wise men. Logical conse¬ 
quences can take care of tliemselves. The only question for any 
man to ask is—“ Is this doctrine true, or is it false? ” No other 
question can possibly be taken into consideration until that one 
is settled. And, as 1 have said, the logical conse(iucnccs of doc¬ 
trines can only serve as a warning to wise men to ponder well 
whether the doctrine submitted for their consideration be true or 
not, and to lest it in every possible direction. Undoubtedly I do 
hold that the view I have taken of the relations between the 
physical and mental faculties of brutes applies in its fulness and 
entirely to man ; and if it were true that the lo,3;ical consequences 
of that belief must land ine in all these terrible consefjuenccs, I 
should not hesitate in allowing myself to be so landed. J should 
conceive tliat if 1 refused I should have done the greatest and 
most abominable violence to cvcrylliLng which is deepest in my 
moral nature. But now 1 beg leave to say that, in my conviction, 
there is no such logical connection as is pretended between 
the doctrine J accept and the consequences which people 
profess to draw from it. Some years ago I had occasion, 
in dealing with the philosophy of Descartes, and some other 
matters, to state my conviction pretty fully on those sub¬ 
jects, and, although I know from ex])crierice how futile it is to 
endeavour to esc«npc from those nicknames which many people 
mistake for argument, yel, if those who care to investigate these 
questions in a spirit of candour and justice will look into thoue 
writings of mine, they will see my reasons for not imagining that 
such conclusions can be drawn from such premises. To those 
who do not look into these matters with candour and with a 
desire to know the truth, I have nothing whatever to say, except 
to warn them on th<iir own behalf what they do; for assuredly 
if, for preaching such doctrine as I have preached to you to-night, 
I am cited before the bar of public opinion, I shall not staiul 
there alone. On my one hand 1 shall have, among theologians, 
St. Augustine, John Calvin, and a man whose name should be 
well known to the Presbyterians of Ulster—Jonathan hldwards— 
unless, indeed, it be the fashion to neglect the study of the great 
masters of divinity, as many other great studies arc neglected 
nowadays; and I should have upon my other hand, among 
phikjsoi^hers, Leibnitz; T should have Pere Malebranchc, who 
saw all things in God; I should have David Hartley, the theo¬ 
logian as well as philosopher; I should have Charles Bonnet, 
llie eminent naturalist, and one of the most zealous defenders 
Christianity has ever h;!td. I think I should have, within easy 
reach, at nny rale, John Locke. Certainly the school of Descartes 
Would be there, if not their m.'ister; and I am inclined to think 
that, in due justice, a citation would have to be served upon 
iinmauucl Kant himself. In sutli society it may be better to be 


a prisoner than a judge ; but I would ask those who are likely 
to be influenced by the din and clamour which are raised about 
these questions, whether they are more likely to be right in 
assuming that those great men I have mentioned—the fathers of 
the Church and the fathers of Philosophy—knew what they were 
.about; or that the pigmies who raise the din know better than 
they did what they meant. It is not necessary for any man to 
occittiy himself with proldems of this kind unless he so choose. 
Life is full enough, filled to the brim, by the performance of its 
ordinary duties ; but let me warn you, let me beg you to believe, 
that if a man elect to give a judgment upon these great ques¬ 
tions; still more, if he assume to himself the responsibility of 
attaching praise or blame to his fellow-men for the judgments 
which they may venture tt> express then, unless he would commit 
a sin more grievous than most of the breaches of the Decalogue, 
he must avoid a lazy reliance upon the information that is 
gathered by prejudice and filtered llirough passu>n. T-,et him go 
to those great sources that are open to him as to every one, and 
to no man more open than to an Englishman ; let him go back 
to the facts of nature, and to the thoughts of those wise men 
who for generations past have been the interpreters of nature. 


THE CARNIVOROUS HABITS OF PLANTS^ 

I IIAVK chosen for the subject of my address lo you from the 
chair in which the Council of the British Association has done 
me Die honour of placing me, the carnivorous habits of some nf 
our brol her-organlsms—l*lants. 

Various observers liave described with more or less accuracy 
the habits of such vegetable sportsmen as the Sundew, the 
Venus’s Fly-trap, and the l*itcher-plants, but few have inquired 
into their motives; and the views of those who have most 
accurately appreciated these have not met with that general 
acceptance which they deserved. 

Quite recently the subject has acquired a new interest, from 
the researches of Mr. Darwin into the phenomena which ac¬ 
company the placing albuminous substances on the leaves of 
Drosera and I'inguicula, and which, in the opinion of a very 
eminent physiologist, prove,'in the case of Dionxa, that this plant 
digests exactly tlie same substances and in exactly the same way 
that the human stomach docs. With these researches Mr. 
Darwin is still actively engaged, and It has beca with the view of 
rendering him such aid as my position and opportunilies at Kew 
afforded me, that I have, under his instructions, examined so.mc 
other carnivorous plants. 

In the course of my inquiries I have been led to look into the 
early history of the whole subject, which I find to be so little 
known and so interesting that 1 have thought that a sketch of 
it, up to the date of Mr. Darwin’s investigations, might prove 
accejitable to the members of this Association. In drawing it 
up, 1 have been obliged to limit myself lo the most important 
[)laiit5 ; and with regard to such of these as Mr. Darwin Jias 
studied, 1 leave it to him to announce the discoveries which, with 
his usual frankness, he has communicated Lo me and to other 
friends ; whilst with regard to those which I have myself studied, 
Sarraccnia and Nepenthes, I shall briefly detail such of my ob¬ 
servations and experiments as seem to be the most suggestive. 

Ttoftfm .—About 1768 Ellis, a well-known TCnglish naturalist, 
sent to lannaus a drawing of a plant, lo which he gave the 
poetical name of Dionxa. “In the year 1765,'’ he writes, “our 
late worthy friend, Mr. Peter Collinson, sent me a dried speci¬ 
men of this curious plant, wliich he had reccive<l from Mr. John 
Bartrarn, of Pliiladtlphia, botanist to the late King.*’ Ellis 
flowered the plant in his chambers, having obtained living 
specimens from America. J will ^read the account which lie 
gave ot it to I .inaicus, and which moved the great naturalist to 
declare that, though he Jiad seen and examined no small numlier 
of plants, he had never met with so wonderful a phenomenon : — 

“The plant, Ellis says, shows that Nature may have some 
views towards its ,nourishment, in forming the upper joint of its 
leaf like a machine to catch food ; upon the middle of this lies 
the bait for the unhappy insect that becomes its prey. Many 
minute red glands that cover its surface, and which perhaps 
discharge sweet liquor, tempts the animal to taste them; and the 
instant these tender parts are irritated by its feet, the two lobes 
rise up, grasp it fast, lock the rows of spines together, and 
squeeze it to death. And further, lest the strong efforts for life 
in the creature just taken should serve to disengage it, three 

* Address iti the Dep.nrtment of 2 Coology and Botany, British Aasociationr 
Belfast, August 21, by Dr, Hooker, CB., D.C.L., Pres. KS. 
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small erect spinel are fixed near the middle of each lobe, among 
the glands, that effectually put an end to all its struggles. Nor 
do the lobes ever open again, while the dead animal continues 
there. 13 ut it is nevertheless certain that tlic plant cannot dis¬ 
tinguish an animal from a vegetable or mineral substance; for if 
we introduce a straw or pin between the lobes, it will grasp it 
fully as fast as if it was an insect*' ^ 

'J'his account, which in its way is scarcely less horrible than 
the descriptions of those mediixival statues which opened to 
embrace and stab their victims, i.s subs! anti ally correct, but erro¬ 
neous in some particulars. T prefer to trace out our knowledge 
of the facts in historical order, because it is extremely important 
to realise in so doing how much onr appreciation of tolerably 
simple matters may be influenced by the prepossessions that 
occupy our mind. 

We have a striking illustration of this in the statement pub¬ 
lished by Linna'us a few years afterwards. All the facis which 
I have detailed to you were in his possession ; yet he was evi¬ 
dently unable to bring himself to believe that Nature intended 
the plant—to use Ellis's words—** to receive some nourishment 
from the anim.als it seizes; ” and he accordingly declared, that as 
soon as the insects ceased to struggle, the leaf opened and let 
them gf). lie only saw in these wonderful actions an extreme 
case of sensitiveness in the leaves, which caused them to fold uj) 
when irritated, just as the sensitive plant does; and he conse¬ 
quently regarded the capture of the disturbing insect as .something 
merely accidental and of no importance to the plant. lie was, 
liowevcr, too sagacious lo accept Ellis’s sensational account of 
the ro/f/^ which llie insects received from the tlircc stiff 

hairs in the centre of eacli lobe of the leaf. 

T.innieus’s authority overbore criiicism, if any were offered ; 
and his .slatcmeiils about the behaviour of the leaves were faith¬ 
fully copied from book to book. 

IJroussonet (in 1784) altcmplcd lo explain the contraction of 
the leaves by supposing that the capturcil insect pricked tlicm, 
and so let out tlie fluid wliicli previously kept tlicm turgid and 
expanded. 

J-)r. Darwin (1761) was contented to suppose that the Dion.Ta 
surrounded itself with insect traps lo prevent deprcilations upon 
its flowers. 

Sixty years after Liiinreus wrote, however, an able bolrinist, 
the Rev. T)r. Curtis (dead but a few years since) resided at 
Wilmington, in North Carolina, the head-quarters of this very 
local plant. In 1834 he published an account of it in the 
yi'iintti! of Natmal Jlistory^ which is a model of accurate 
Kcientilic observation. This is what he said: "-“Kach half of 
the leaf is a little concave on the inner side, where are placctl 
three delicate hair-like organs, in* such an order that an insect 
can hardly traverse it without interfering with one of them, when 
the two sides suddenly collajise and enclose thepicy, with a force 
surpassing an inscers cffoiU to escape. The fringe of hairs on 
the o]iposile si<les of a leaf interlace, like the fingers of two 
hands clasjied together. I'hc sensitiveness resides only in these 
hair-like iirocesses on the inside, as the leaf may be touched or 
pressed iti any other part without sensible effects. The little 
prisoner is not crushed and suddenly destroyed, as is sometimes 
supposed, for I have often liberated captive flies and spiders, 
which sped away as fast as fear or joy could carry them. At 
other times I have found them enveloped in a fluid of a muci¬ 
laginous consistence, wdiich seems to act as a solvent, the insects 
being more or less consumed in it.** 

To Ellis belongs the credit of divining the purpose of the 
capture of insects by the Dioniea, Rut Curtis made out the 
details of the mechanism, by ascertaining the scat of the sensi¬ 
tiveness in the leaves ; and he also pointed out that the secretion 
was not a lure exuded before the capture, but a tnie digestive 
fluid poured out, like our own gastric juice after the ingestion 
of food. 

For another generation the history of this wonderful plant 
stood still; but in 1868 an American botanist, Mr. Canby, who 
is happily still engaged in botanical research—wrhilc staying in 
the Dioniea district, studied the habits of the plant pretty care¬ 
fully, especially the points which Dr. CurlLs had made out. llis 
first idea was that “ the leaf had the power of dissolving animal 
matter, which was then allowed to flow along the somewhat 
trough-like petiole to the root, thus furnishing the plant with 
highly nitrogenous food.” By feeding the leaves with small 
]^cces of b^, he found, however, that these were completely 
dissolved and absorbed; the leaf opening^pin with a dry sur¬ 
face, and ready for anotW meal, though with an appetite some¬ 
what jaded. He found that cheese disagreed horriDly widi the 


leaves, turning them black, and finally killing them. Finally, 
he details the useless struggles of a Curculio to escape, as 
thoroughly establishing the fact that tlie fluid already menliiuied 
is actually secreted, and is not the result of the dccomposilion 
of the substance which the leaf has seized. The Curculio being 
of a resolute nature, attcm[)tcd to eat liis way out,—“when 
discovered he was still alive, and had made a small hole through 
the side of the leaf, but was evidently becoming very weak. On 
opening the leaf, the fluid was found in considerable quantity 
around him, and was without doubt gradually overcoming liirn. 
The leaf being again allowed lo close upon him, he soon died.” 

At the meeting of this Association last year, Dr. Biirdon- 
Sanderson made a communication, which, from its remarkable 
character, was well worthy of the singular history of this plant; 
one by no means closed yet, but in wiiicli his observations will 
head a most interesting chapter. 

It is a generalisation—now almost ahouscludd word—that all 
living things have a common bond of union in a substance-- 
always present where life manifests itself—wdiich underlies all 
their details of slrucltire. This is called profophum. One of its 
most distinctive proiierties is its aptitude to contract; and when 
in any given organism the particles protoplasm are so arranged 
that they act as it wcic in concert, they produce a cumulative 
effect which is very manifest in its results. Such a manifc-Slation 
is found in the contraction of muscle ; and such a manifestation 
we possibly have also in the contraction of the leaf of Dioniea. 

The contraction of muscle i^> well known to be accompanied 
by certain electrical phenomena. When w'C place a frajimcMit of 
muscle in connection with a delicate galvanometer, w'e find that 
between the t)iilsidc surface and a cut surfiice there is a defiuite 
current, clue to what is called the electromotive force 01 the 
muscle. Now, when the muscle is made to contract, this electro¬ 
motive force momentarily disappears. The needle of the gal¬ 
vanometer, deflected before, swings back towards the jioint of 
rest; there is wlial is called a variatmi. All students 

of the vegetable side of organised nature were astonished to 
hefir from Dr. Sanderson that certain experiments which, at the 
instigation of Mr. Darwin, he had made, proved to demonstra¬ 
tion that when a leaf of Dituuer contmets, the effects produced 
are precisely similar to those wliicli occur wdien muscle contracts. 

Not merely, then, are the yvhenomcna of digestion in this 
wonderful plant like those of animals, but the phenomena of 
conlraclilily agree wdth those of animals also. 

Dnw a.- Not confined lo a single district in the New World, 
but distributed over the temperate jiarls of both hemispheres, in 
san<ly and mardiy places, are tlie curious ]>lanls called Sundews 
— tlie species of the genus Droscra. They are now' known to be 
near congeners of Dion.ca, a fact which Avas little more than 
guessctl at when the curious liabils which lam about to describe 
were fir^t discovered. 

Within a year of each other, two persons- -one an ICuglLshman, 
the other a German observed that the curious hairs which every¬ 
one notices on the leaf of Droscra were sen alive. 

This is the accouiiL which Mr. Gardom, a Derbyshirebottinist, 
gives of what his friend Mr. Whateley, “ an eminent London 
surgeon,” made out in 1780;—“On inspecting some of the 
contracted leaves w'C obscrvcil a small in-cct or ily very closely 
im])risoncd therein, wdiich occasioned some astonishment as to 
how it happened to get into so confined a situation. Afterwards, 
on Mr. Whatclcy’s ccnlrically picssing with a pm other leaves 
yet in their natural and expanded form, we observed a remark¬ 
ably sudden .and elastic spring of the leaves, so as to become 
invcrtcfi upwards, and, as it were, encircling the pin, which 
evidently showed the method by which the ily came into its 
eml larrassing si luation.’' 

This must have been an account given from memory, and 
represents the movement of the hairs as much more rapid than 
it really is. 

Jn July of the jireccding year (though the account was not 
published till two years afterwards), Roth, in Germany, had 
remarked in Droseni rotuudifolia and hmgifolia ^ “that many 
leaves were fbltled together from the point towards the base, and 
that all the hairs w'ere bent like a bow', but that there was no 
apparent change on the leaf-stalk.” Upon ojiening these leaves, 
he says, “ I found in each a dead insect; hence 1 imagined that 
this plant, which has some resemblance to the Dionma musdpula, 
might also have a similar moving power.” 

“ With a pair of pliers I placed an ant upon the middle of 
the leaf of I>. rotundifolia^ but not so as to disturb the plant 
The ant endeavoured to escape, but was held fast by the daminy 
juice at the points of the hair^ which was drawn oat by its feet 
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into fine threads. In some minutes the short hairs on the disc 
of the leaf began to bend, then the long hairs, and laid them¬ 
selves upon the insect. After<1 while the leaf began to bend, 
and in some hours the end of the leaf was so bent inwards as to 
touch the base. The ant died in fifteen minutes, which was 
before all the hairs had bent themselves.’* 

These facts, established nearly a century ago by the testimony 
of independent observers, have up to the present time been 
almost ignored; and Trecul, writing in 1855, boldly,asserted 
that the tacts were not true. 

More recently, however, they have been repeatedly verified : 
in Germany by Nilschke, in i860; in America by a lady, Mrs. 
Treat, of New Jersey, in 1871; in this country by Mr. Darwin, 
and also by Mr. A. W. llennett. 

To Mr. Darwin, who for some years past has had the subject 
under investigation, we are indebted, not merely for the complete 
confirmation of the facts attested by the earliest observers, but 
also for some additions to those facts which arc extremely im¬ 
portant. The whole investigation still awaits publication at his 
hands, but some of the points which were established have been 
announced by ProfeSsSor Asa Gray in America, to whom Mr. 
Darwin had communicated them. 

Mr. Darwin found that the hairs on the leaf of Droscra re¬ 
sponded to a piece of muscle or other animal substance, while to 
any particle of inorganic matter they were nearly indiflTerent. 
To minute fragments of carbonate of ammonia they were more 
responsive. 

I will now give the results of Mrs. Treat’s experiments, in her 
own words ;— 

“ Fifteen minutes past ten T placed bits of raw beef on some 
of the most vigorous leaves of Droscra folia* Ten minutes 
past twelve two of the leaves hail folded around the beef, hiding 
It from sight. Half-past eleven on the same day, I placed living 
flies on the leaves of D. longifolia. At twelve o’clock and forty- 
eight minutes, one of the leaves had folded entirely round its 
victim, and the other leaves had partially folded, and the flies had 
ceased to struggle. By half-past two, four leaves had each folded 
around a fly. The leaf folds from the apex to the petiole, after 
the manner of its vernation. I tried mineral substances, bits of 
dried chalk, magnesia, and pebbles. In twenty-four hours 
neither the leaves nor the bristles had made any move in clasping 
these articles. I wetted a piece of chalk in water, and in less than 
an hour the bristles were curving about it, but soon unfolded 
again, leaving the chalk, free on the blade of the leaf.” 

Time will not allow me to enter into further details with 
respect to Diomea and Droscra. The repeated testimony of 
various obsei-vers spreads over a century, and though at no lime 
warmly received, must, T think, satisfy you that in this small 
family of the Droseraccte vve have plants which in the first place 
capture animals for purposes of food, and in the second, digest 
and dissolve them by means of a fluid which is poured out for 
the purpose ; and thirdly, absorb the solution of animal matter 
which is so produced. 

Before the investigations of Mr. Darwin had led other persons 
to work at the subject, the meaning of these iihcnomcna w.'is 
very little appreciated. Only a few years ago, Duchartre, a 
French physiological botanist, after mentioning the views of 
Ellis and Curtis with respect to Dionaja, ex])rcsscd liis opinion 
that the idea that its leaves absorbed dissolved animal substances 
was too evidently in disagreement with our knowledge of the 
function of leaves and the whole course of vegetable nutrition 
to deserve being seriously discussed. 

Perhaps if the Droseracem were an isolated case of a group of 
plants exhibiting propensities oi this kind, there might be stane 
reason for such a criticism. But I think I shall be able to show 
vou that this is by no means the case. We have now reason to 
believe that there are many instances of these carnivorous habits 
in diflerent parts of the vegetable kingdom, and among plants 
which have nothing else in common but this. 

As another illustration I shall take the very curious group of 
Pitcher-pi ants which is peculiar to the New World. And here 
also 1 think we shall find it most convenient to follow the his¬ 
torical order in the facts. 

Sarracenia* -*The genus Sarracenia consists of eight species, 
all similar in habit, and all natives of the Eastern States of 
North America, where they are found more especially in bogs, 
and even in places covered with shallow water. Their leaves, 
which give them a character entirely their own, arc pitcher- 
sliaped or trumpet-like, and arc collected in tufts springing im¬ 
mediately from the ground; and they send up at the flowering 


season one or more slender stems bearing each a solitary flower. 
This has a singular aspect, due to a great extent to the umbrella 
like expansion in which the style terminates; the shape of thisr, 
or perhaps of the whole flower, caused the first English settlers 
to give to the plant the name of Side-saddle Flower. 

Sarracenia purpurea is the best known species. About ten 
years ago it enjoyed an evanescent notoriety from the fact that 
its rootstock was proposed as a remedy for small-pox. It is 
found from Newfoundland southward to Florida, and is fairly 
hardy under open-air cultivation in the British Isles. At the 
commencement of the seventeenth century, Clusiiis published a 
figure of it, from a sketch which found its way to Lisbon and 
thence to Paris. Thirty years later Johnson copied this in his 
edition of Gerard’s Herbal, hojiing ** that some or other that 
travel into foreign parts may find this elegant ]ilant, and know 
it by this small expression, and bring it home with them, so that 
we may come to a perfecter knowledge thereof.” A few years 
afterwards this wish was gratified. John Tradescant the younger 
found the plant in Virginia, and succeeded in bringing it home 
alive to England. It was also sent to Paris fioni Quebec by 
Dr. Sarrazin, whose memory has been commemorated in the 
name of the genus, by Tournefort. 

The first fact whicli was observed about the pitchers was, that 
when they grew they contained water. Rut the next fact which 
was reconled about them was curiously mythical. Perhaps 
Morrison, who is responsible for it, had no favourable oppor- 
timitcs of studying them, for he declares them to be, what is by 
no means really the case, inloleiant of cultivation {rcspuerc cui~ 
tnrain viiicnlnr). 

He speaks of the lid, which in all the species is tolerably 
rigidly fixed, as being furnished, by a special act of providence, 
with a hinge. This idea was adopted by J^innieus, and some¬ 
what amplified by succeeding writers, who declared that in dry 
weather the lid closed over the mouth, and checked the loss of 
water by evaporation. Calesby, in his fine work on the Natural 
History of Carolina, Mippo^sed that these water-receptacles might 
“ serve as an asjlum or secure retreat for numerous insects, from 
frogs and other animals which feed on them —and others 
foil >wcd Linnccas in regarding the pitchers as reservoirs for 
birds and other animals, more especially in times of drought; 
aqitam sit lent thus a^'Unlisf^ 

'fhe superficial teleology of the last century w.is easily satisfied 
without looking far for explanations, but it is just worth while 
pausing for a moment to obseive that, although Limucus had no 
materials for making any real investigation as to the jiurpose of 
the pitchers of Sarracenias, he very sagaciously anticipated the 
modern views as to their affin.ties. 'Dicy are now regarded as 
very near allies of water-lilies—precisely the position which 
Linnicus assigned to (hem in his fragmentary attempt at a true 
natural classification. And besides this, he also suggested the 
analogy, which, improbable as it may seem at first sight, has 
been worked out in detail by Raillon (in apparent ignorance of 
idnnacus’ writings) between the leaves of Sarracenia anti waUr- 
Hlics. 

Linnxus seems to have suppo-cd that Sarracenia was originally 
aquatic in its habits, that it harl Nymphrea-like leaves, and that 
when it Look to a terrestrial life its leaves became hollowed out, 
to contain the water in which they coukl no longer float—in fact, 
he showed himself to be an evolutionist of the true Darwinian 
type. 

Caiesby s suggestion was a very infelicitous one. The insects 
which visit iIk .e plants may find in them a retreat, but it is one 
from which they never return. Jaiina:us’ correspondent Collin- 
son remarked in one of his letters, that “many poor insects 
Jose their lives by being drowned in these cisterns of water 
but VVilli.am Bartrani, the son of the botanist, seems to have 
been the first to put on record, at the end of the last century, 
the fact that Sarracenias catch insects and put them to death in 
the wholesale way that they do. 

Before stopping t(j consider how this is actually achieved, 
I will carry the hi'ttory a litile further. 

Tn the two species in which the mouth is unprotected by the 
lid it could not be doubted that a part, at any rate, of the con- 
lamed fluid was supplied by rain. But in Sarracenia varwlaris^ 
in which the lid closes over the mouth, so that tain cannot readily 
enter it, there is no doubt that a fluid is secreted at the bottom 
of {he pitcheis, which probably has a digestive function. 
Wnham Bartram, in the preface to his travels in 1791, described 
this fluid, but^ he was mistaken in supposing that it acted os a 
lure. There is a sugary secretion which attracts insectSi but 
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this is only found at the upper part of the tube, Bartram must 
be credited with the suggestion, which he, however, only put 
forward doubtfully, that the insects were dissolved in the fluid, 
and then became available for the alimentation of the plants. 

Sir J, K. Smith, who published a figure and description of 
Sarracenia variolaris, noticed that it secreted fluid, but was con¬ 
tent to suppose that it was merely the gaseous jiroducts of the de¬ 
composition of insects that subserved the processes of vegetation. 
In 1829, however, thirty years after Bart ram’s book, Burnett 
wrote a paper containing a good many original ideas expressed 
in a somewhat quaint fashion, in which he very strongly insisted 
on the existence of a true digestive process in 1 he case of Sarra¬ 
cenia, analogous to that which takes place in the stomach of an 
animal. 

(Jur knowledge of the habits of Sarracenia 7 'anohins is now 
pretty complete, owing to the observations of two South Carolina 
physicians. One, Dr. M‘Bride, made his observations half a 
century ago, but they had, till (jiiite recently, completcdy fallen 
into oblivion. He devoted himscH to the task of ascertaining 
why it was that Sarracenia varioiaris was visited by flies, and 
how it was that it captured them, 'rhi.s is what he ascertained :— 

“ 'J’hc cause which attracts flies is evidently a viscid substance 
resembling honey, secreted by or exuding from the internal sur¬ 
face of the tube. P'rom the margin, where it commences, it 
docs not extend lower than one-fourlli of an inch. The falling 
of the insect as soon as it enters the tube is wholly attributable 
to the downward or inverted position of the hairs of the internal 
surlace of the leaf. At the bottom of a lube split open, the 
hairs are plainly discernible, ])ointing downwards ; as the eye 
ranges upward they gradually become shorter and attenuated, 
till at or ju.st below the surface covered by the bait they are no 
longer perceptible to the naked eye, nor to the most delicate 
touch. It is here that the fly cannot take a hold .sufliciently 
strong to support itself, but falls.” 

Dr. Mcllichamp, who is now resident in the district in which 
Dr. M‘Bride made his observations, has added a good many par¬ 
ticulars to our knowledge. He first investigated the fluid which 
is secicted at the bottom of the lubes. He s.atisfie<l himself that 
it was really secreted, and describes it as mucilaginous, but leav¬ 
ing in the mouth a peculiar astringency. He compared the 
action of this fluid with that of distilled water on pieces of fresh 
venison, and found that after fifteen hours the fluid had produced 
most change, and also most smell; he therefore concluded that 
as the leaves when stuffed with in.sects become most disgusting 
in odour, we have to do, not w'ith a true digestion, liut with an 
accelerated decomposition. Although he did not attribute any 
fnie digestive power to the fluid secreted by the pitchers, he 
found that it had a remarkable ana\slhetic effect upon flics im¬ 
mersed in it. He remarked that “a fly when thrown into water 
is very apt to escape, as the fluid seems to nm from its wings,” 
but it never escaped from the Sarracenia secretion. About half 
a minute after being thrown in, the fly became to all appearance 
dead, though, if removed, it gradually reco\ ered in from half an 
hour to an hour. 

According to Dr. Mellichamp, the sugary lure discovered by 
Dr. M‘Bride, at the mouth of tlie pitchers, is not found on either 
the young ones of one season or the older ones of the previous 
year. lie found, however, that about May it could be delected 
without difficulty, and more wonderful still, that there is a honey- 
baited pathway leading directly from the ground to the mouth, 
along the broad win^ of the pitcher, up which insects are led to 
their destruction. From these narratives it is evident that there 
are two very different ty])es of pitcher in Sanacenia, and an 
examination of the species shows that there may probably be 
three. These may be primarily classified into those with the 
mouth open and lid erect, and which consequently receive the 
rain-water in more or less abundance; and those with the mouth 
closed by the lid, into which rain can hardly, if at all, find 
ingress.. 

To the first of these belongs the wcll-knowm S.purpufva, with 
inclined pitchers, and a lid so disposed as to direct all the rain that 
falls upon it also into the pitcher; also S.flava^ rubra^ and Drum* 
monaii^ all with erect pitchers and vertical lids; of these three, 
the lid in a young state arches over the mouth, and in an old 
state stands nearly erect, and has the sides so reflected that the 
rain which falls on its upper surface is guided down the outside 
of the back of the pitcher, as if to prevent the flooding of the 
latter* 

To the second group belong S. psHtacina and *5: varioiaris. 

The tissues of the internal surfaces of the pitchers are singu¬ 
larly beautiful. They have been described in one species only, 


the iS". purpurea.^ by August Vogl; but from this all the otlier 
species which I have examined differ materially. Beginning from 
the upper pari of the pitcher, there are four surfaces, charac¬ 
terised by different tissues, which 1 shall name and define as 
follows :■— 

1. An attractive surface, occupying the inner surface of the 
lid, which is covered with an epidermis, stomata, and (in 
common with the mouth of the ])itcher) with minute honey- 
secrcling glands ; it is further often more highly coloured than 
any other part of the pitcher, in order to attract insects to the 
honey. 

2. A conducting .surface, which is opaque, formed of glassy 
cells, which are produced into deflexed, short, conical, spinous 
processes. These processes, overlapping like the tiles of a house, 
form a surface dow'n which an insect slips, and affords no foot¬ 
hold to an insect attempting to craw'l up again. 

3. \ }^hindular suiface (seen in A. purpurea)^ which occupies 
a considerable ijortion of the cavity of the pitcher below the 
conducting surface. It is formed of a layer of epidermis with 
sinuous cells, and is studded with glands ; and being smooth 
and polished, this loo aflbnls no foothold for escaping insects. 

4. A detentive surface, w'hich occupies the lower part of the 
])itcher, in some cases for neaily its whole length. It possesses 
no cuticle, and is studded w ith deflexed, rigid, glass-hke, needle- 
foimccl, striated haiis, which further converge towards the axis of 
the diminishing cavity ; so that an insect, if once amongst them, 
is effectually detained, and its struggles have no other result than 
to wedge it lower and more fitmly in the pitcher. 

Now, it is a very curious thing that in A. purpurea^ which has 
an open pitcher, so formed as to receive and retain a maximum 
of rain, no lioncy-secrction has hitherto been found, nor has any 
water been seen to be secreted in the pitcher ; it is, further, the 
only species in wdiich (as stated above) I have found a special 
glandular surface, and in which no glands occur on the deteiitive 
surface. This concurrence of circumstances suggests the possi¬ 
bility of this plant eiilier having no proper .secretion of its own, 
or only giving it off after the pitcher has been filled with lain- 
walcr. 

In S. flavay which has open-mouthed pitchers and no special 
glandular surface, 1 find glands in the upper portion of the deten- 
tive surface, anumg the liairs, but not in the middle or lower part 
of the same surface. It is proved that S, flava secretes fluid, but 
under w'hat precise conditions 1 am not aware. 1 have found 
none but what may have been accidentally introduced in the few 
cultivated specimens which 1 have examined, either in the full- 
grow'ii state, or in the half-grown when the lid arches over the 
pitcher. 1 find the honey in these as described by the American 
observers, and honey-.secreting glands on the edge of the wing 
of the pitcher, together with similar glands on the outer surface of 
the pitcher, as seen by Vogl in A. purpurea.\ 

Of the pitchers with closed mouth.s, I have examined those of 

S. varioiaris only, whose tissues closely resemble those of A. flava. 
That it secretes a fluid noxious to insects there is no doubt, 
though in the specimens 1 examined 1 found none. 

There is thus obviously much still to be learned with regard 
to Sarracenia, and 1 hope that American botanists will apply 
themselves to this task. It is not probable that three pitchers, 
so differently constructed as those of *S'. flava^ purpurea^ and 
vaHolartSy and presenting such dificrences in their tissues, should 
act similarly, llie fact that insects normally decompose in the 
fluid of all, would suggest the probability that they all feed on 
the products of decomposition; but as yet we are absolutely 
ignorant whether the glands within the pitchers are secretive, or 
absorptive, or both ; if secretive, whether they secrete water or 
a solvent; and if absorptive, whether they absorb animal matter 
or the products of decomposition. 

It is quite likely, that just as the saccharine exudation only 
makes its appearance during one particular period in the life of 
the pitcher, so the digestive functions may also be only of short 
duration. We should be prepared for this from the case of the 
Dioncea, the leaves of which cease after a time to be fit for 
absorption, and become less sensitive. It is quite certain tW 
the insects which go on accumulating in the pitdiers of 
Sarraccnias must be far in excess of its needs for any legitimate 
process of digestion. They decompose; and various insects, too 
wary to be entrapped themselves, seem habitually to drop their 
eggs into the open mouth of the pitchers, to take advantage of the 
accumulation of food. The old pitchers are consequenUy found 
to contain living larva^ and npggots, a sufficient proof that the 
original properties of the fluid which they secreted must have 
become exhausted; and B^on tells us that various insectivorous 
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birds slit open the pitchers with their beaks to get at the contents. 
This wai probably the origin of I.innceus* statement tliat the 
pitcheXB supplied birds with water. 

The pitchers finally decay, and part, at any rale, of their 
contents must supply some nutriment to the plant by fertilising 
the ground in which it grows. 

Darliiiq/ofiia ,— I cannot take leave of Sarracenia witlioul a 
short notice of its near ally, Darlingtonia, a still more wonderful 
plant, an outlier of Sarracenia in geographical distribution, being 
found at an elevation of 5,000 ft. on the Sierra Nevada of t'ali- 
fornia, far west of any locality inha luted by Sarracenia. It has 
pitchers of two forms; one, peculiar to the infant state .‘f the 
plant, consists of narrow, somewhat twisted, trumpet-sha]jed 
tubes, with very ohlicjuc open moullis, the dorsal lip of wliich is 
drawn out into a long, slender, .arebing, scarlet hood, that hanlly 
clo>es the mouth. The slight twist in the lube causes these 
mouths to point in various direction^, and they entrap very small 
insects only. Befoie arriving at a state of maturity the plant 
bears much larger, suberect pitchers, also twisted, with the lii» 
produced into a large inflated hood, that completely arches over 
a very small entrance to the ca>ity of the pitcher. A singular 
oraiigc-red, flabby, two-lobcd organ hangs from the end of tlie 
hood, riglit in front of the* entrance, which, as 1 was informed last 
week by letter from Prof. Asa Gray, is smeared with honey on its 
inner surface. 'Phesc pitchers are crammed with large insects, 
especially moths, which decompose in them, and result in a putrid 
mass. 1 have no information o*'water being found in its pitchers 
in its native country, but have myself humd a slight acid secre¬ 
tion in the young states of both forms of intchcr. 

The tissues of the inner surfaces of the pitchers of bo*h the 
young and the old ])lant T find to lie very similar to those of 
Samneuia vnriolarh and 

Looking at a (lowering specimen of Darlinglonia, I was struck 
with a remarkable analogy between the ariangenient and colour¬ 
ing of the parts of the leaf and of the (lower. Tlie fietals me 
of the same colour as the dap of the pitcher, and between each 
pair ol j)etals is a hole (formed by a notch in the opposed mar¬ 
gins of each) leading to the stamens and stigma. Turning to the 
pitcher, the relation of its flap toils entrance is somewhat similar. 
Now, wc know lliat coloured petals are specially attractive 
organs, and that the object of their colour is to bring insects to 
feed on the pollen or nectar, and in this case by means of the 
hole to fertilise the flower ; and that the object of the (lap and 
its sugar is also to attract insects, but with a very cliffcrent 
result, cannot be doubted. It is hence conceivable that this 
marvellous ])lant lures insects to its flowcis for one object, and 
feeds them while it uses them to fertilise itself, and that, this 
accomplished, some of its bciicfaclors arc thereafter lined to its 
pitchers for tlic sake of feeding itself! 

But to return from mere conjecture to scientific earnest, T can¬ 
not dismiss Darlingtcuia without pointing out to you what ajipears 
to me a most curious point in its history ; which is, that the 
change from the slender, tubular, open mouthe<l to the inflated 
closed-mouthed pitcheis is, in all the specimens which I have 
examined, absolutely suddcti in the individual plant. I find 110 
pitchers in an intermediate stage of development. This, a 
matter of no little significance in itself, derives additional in¬ 
terest from the fact that the young pitchers to a certain degree 
represent those of the Sarraccnias with open mouths and erect 
lids ; and the old pitchers those of the Sarraccnias with closctl 
mouths and globose lida. The combinatit)!! of representative 
characters in an outlying .species of a small order cannot biil, 
be regarded as a marvellously significant fact in the view of those 
morphologists who hold the doctrine of evolution. 

Nepmthes .— ^The genas Nepenthes consists of upwards of thirty 
species of climbing, half shrubby plants, natives of the hotter pails 
of the Asiatic Archipelago from Borneo to Ceylon, with a few 
outlying species in New Caledonia, in Tropical Australia, and in 
the Seychelle Islands on the African coast. Its pitchers are 
abimdantly produced, especially during the younger slate of the 
plants* They present very considerable modifications of form and 
external structure, and vary greatly in size, from little more than 
an inch to almost a fool in length ; one species, indeed, which 1 
have here from the mountains of Borneo, has pitchers which, 
including the lid, measure a foot and a half, and its capacious 
bowl is Lrge enough to drown a small animal or bird. 

The structure of the pitcher of Nepenthes is less complicated 
on the whole than that of Sarracenia, though some of its tissues 
are much more highly s])ecialiscd. 'J'Ijc ])itchcr itself is here not 
a transformed leaf, as in Sanacenia, nor is it a transformed leaf- 
blade, like that of Diontea, but an appendage of the leaf deve¬ 


loped at its tip, and answers to a water-secreting gland that may 
be seen terminating the mid-rib of the leaf of certain plants. It 
is furnished with a stalk, often a very long one, which in the case 
of ]ntellers formed on leaves high up the stem has (before the full 
development of tlie pitcher) the power of twisting like a tendril 
round neighbouring objects, and thus aiding the plant in climbing, 
often to a great height in the forest. 

In most species the })itchers are of two forms, one appertain¬ 
ing to the young, the other to the old state of the plant, the 
transition from one form to the other being gradual. Those of 
the young state arc shorter and more inflated ; they have broad 
frlngetl longitudinal wings on the outside, which arc iirobaWy 
guides to lead insects to the mouth ; the lid is smaller an(l more 
open, and the whole interior surface is covered with secreting 
glands. Being formed near the root of the plant, these pitchers 
often rest on the ground, and in species which do not form leaves 
near the root they arc sometimes sus]ien(lcd from stalks which 
may be fully a yard long, and which bring them to the ground. In 
the older stale of the plant the pitchers are usually much longer, 
narrower, and less inflated, and are truinj^et-shaped, or even 
conical; the wings also are narrower, less fringed, or almost 
absent. The lid is larger and slants over tlie mouth, and only the 
low'cr ])art of the pitcher is covered with secreting glands, the 
upper part presenting a tissue analogous to the conducling tissue 
ol Sarracenia, but very different anatomically. The <lifference 
in structure of these two forms of pitcher, if eoiisidercd in 
reference to their different jmsitions on the plant, lorces the con- 
eliisioii on the mind that llic one form is intended for ground 
game, the other for winged game. In all cases the mouth of the 
]b.tchfr is furnished with a thickened C(jrrugated rim, which 
^.rve.'* three purposes: it strengthens the mouth and keeps it 
distended ; it secretes honey (at least in all the species f have 
examined undei' cultivation, for I do not fiml that any other 
observer has noticed the .secretion of honey by Nepenthes), and 
it is in various species develo])ed into a funnel-shaped tube 
that descends into the pitcher and ]»revents the escajie of insects, 
or into a row f)f incurved hooks that are in some cases strong 
enough to retain a .small bird, should it, when in search of water 
cn* insects, thrust its body beyond a certain Jenglli into the 
pitcher. 

In the interior of the pitcher of Nepenthes (here are three 
principal .surfaces: an attractive^ caihiurtivi^ and a .wv/vv/Vr sur¬ 
face ; die detenttve surface of Sarracenia being lepresented by 
the fluid secretion, which is here invariably present at all stages 
of growth of the pitcher. 

The altraclive surfaces of Nepenthes are two : those, namely, 
of the rim of the pitcher, and of the under surface of tlie lid, 
which is provided in almost every species witli honey-sccreting 
glaiuN, olleii ill great abundance. 'I'hesc glarnks consist ot 
.spherical masses of cells, each embctlded in a cavi(y of the tissue 
ol the lid, and encircled by a guard-ring of glass-like rellular 
tissue. As in Sarracenia, the lid and inoutii ul lIic pucijci are 
more highly coloured than any other pait, with the view of 
attracting insects to their honey. It is a singular fact that the 
only species known lo me that wants these honey-glands on the 
lid is the N, ampuUaria^ whose lid, unlike tliat of the other 
species, is thrown bade horizontally. The secretion of honey on 
a lid so placed would tend to lure insects away from the ])itchcr 
instead of into it. 

From the mouth to a variable distance down the pitcher is an 
opmiuc glaucous surface, precisely resembling in colour and 
aiipcarance the crhictive surface of the Sarracenia, and, like it, 
affording no fooih- Id to insects, but otherwise wholly different; 
it is formed of a fine network of cells, covered with a glass-llkc 
cuticle, and studded with minute rcniforni transverse excres¬ 
cences. 

The rest of the pitcher is entirely occupied with the secretive 
surfixee, which consist of a cellular:flo(>r crowded with spherical 
glands in inconceivable numbers. Each gland precisely resem¬ 
bles a honey-gland of the lid, and is contained in a pocket of the 
same nature, but semicircular, with the mouth downwards, so 
that the secretive fluid all falls to the bottom of the pitcher. In 
the Nepenthes Rafflesiana 3,000 of the glands occur on a square 
inch of the inner surface of the pitcher, and upward.s of 1,000,000 
in an ordinary sized pitcher. I have ascertained that, as was 
indeed to be expected, they secrete the fluid which Is contained 
m the bottom of the pitcher before this opens, and that the fluid 
IS always acid. 

The fluid, though invariably present, occupies a coin])aratively 
smaU portion of the glandular surface of the pitcher, and is col¬ 
lected before the lid opens. When the fluid is emptied out of a 


Sept. 3, 1874] 


NATURE 


871 


fully formed pitcher that has not received animal matter, it forms 
again, but in comparatively very small quantities ; and the for¬ 
mation goes on for many days, and to some extent even after the 
pitcher has been removed from the plant, I do not find that 
placing inorganic substances in the fluid causes an increased 
secretion, but I have twice observed a considerable increase of 
fluid in pitchers after putting animal matter in the fluid. 

To test the digestive powers of Nepenthes I have closely fol¬ 
lowed Mr. Darwin’s treatment of Dionma and Drosera, employing 
white of egg, raw meat, fibrine, and cartilage. In all cases the 
action is most evident, in some surprising. After twenty-four 
hours’ immersion the edges of the cubes of white of egg are eaten 
away and the surfaces gelatinised. Fragments of meat arc rapidly 
reduced ; and pieces of fibrine weighing several grains dissolve 
and totally disappear in two or three days. With cartilage the 
action is most remarkable of all; lumps of this weighing 8 or 
10 grains arc half gelatinised in twenty-lour hours, and in three 
days the whole mass is greatly diminished, and reduced to a 
clcfir transparent jelly. After drying some cartilage in the open 
air for a week, and placing it in an unopened but fully formed 
pitcher of A^. Rafflesiana^ it was acted upon similarly and very 
little slower. 

That this process, which is comparable to digestion. Is not 
wholly due to the fluid first secreted by the glands, appears to me 
most probable ; for I find that very little action takes place in 
any of the substances placed in the fluid drawn from pitchers, 
and put in glass tubes ; nor has any followed after six days’ im¬ 
mersion of cartilage or fibrine in pitchers of N. ampulluria placed 
in a cold room ; whilst on transferring the cartilage from the 
pitcher of N, ampullaria in the cold room to one of Rafflcsiami 
in the stove, it was immedi«atc 1 y acted upon. Comparing the 
action of fibrine, meat, and cartilage placed in tubes of Nepenthes 
fluid, with others in tubes of distilled water, I observed that their 
disintegration is three times more rapid in the fluid ; but this 
disintegration is wholly difierent from that effected by immersion 
in the Iluid of tlic ]nlclicr of a living plant. 

In the case of small })(>rlions of meat, J to 2 grains, all seem to 
be absorbed ; but with 8 to 10 grains of cartilage it is not so - a 
certain poition disappears, the rest remains as a transparent 
jelly, and finally becomes putrid, but not till after many clays, 
lii'.ccts appear to be acted upon somewhat dilTcrcntly, for after 
scN cral days’ immersion of a large piece of cartilage 1 found that 
a good-sized cc^ckroach, wliicli had followed the cartilage and was 
drowned for Ills temerity, in two days became putrid. In re¬ 
moving the cockroach the cartilage remained inodorous for many 
days. In this case nc) doubt the antiseptic fluid had permeated 
the tissue of the caitilage, whilst enough did not remain to pene¬ 
trate the chitinous hard covering of the insect, which conse- 
(luenlly decomposed. 

In the case of cartilage placed in fluid taken from the pitcher 
—it becomcis putrid, but not .so soon as if placed in distilled 
water. 

From the above observations it would ai^pcar probable that a 
substance acting as pepsinc is given off from the inner wall of 
the pitcher, but chiefly after placing animal matter in the acid 
fluid; but whether this active agent flows from the glands or 
from the cellular tissue in which they arc imbedded, I have no 
evidence to show. 

I have here not alluded to the action of these animal matters 
ill the cells of the glands, which is, as has been observed by Mr. 
Darwin in Diosera, to bring about remarkable changes in their 
protopkasm, ending in their discoloration. Nut only is there 
aggregation of the protoplasm in the gland-cells, but the walls 
of the cells themselves become discoloured, and the glandular 
surface of the pitcher that at first was of a uniform green, 
becomes covered with innumerable brown specks (which are the 
discoloured glands). After the function of the glands is ex¬ 
hausted, the fluid evaporates, and the pitcher slowly withers. 

At this stage 1 am obliged to leave this interesting investiga¬ 
tion. I'iiat Nepenthes possesses a true digestive proce.ss such as 
has been proved in the case of Drosera, Diona?a, and Finguicula, 
cannot be doubted. This process, however, takes ])lace in a 
fluid which deprives us of the power of following it further by 
direct observation. We cannot here witness the pouring out of 
the digestive fluid; we must assume its presence and nature 
from the ^haviour of the animal matter placed in the fluid in 
the pitcher. From certain characters of the cellular tissues of 
the interior walls of the pitcher, I am disposed to think that it 
takes little part in the processes of either digestion or assimila¬ 
tion, and that these, as well as the pouring out of the add fluid, 
are all functions of the glands. 


In what I have said I have described the most striking in¬ 
stances of plants which seem to invert the order of nature, and 
to draw their nutriment—in part, at least—from the animal 
kingdom, which it is often held to be the function of the vege¬ 
table kingdom to sustain. 

I might have added some additional cases to those I have 
already dwelt upon. Probably, too, there are others still un¬ 
known to science, or whose habits have not yet been detected. 
Delpino, for example, has suggested that a plant, first described 
by myself in the Botany of the Antarctic Voyage, Caltha diomra^ 
folwy is so analogous in the structure of its leaves to Dion^ea, 
that it is difficult to resist the conviction that its structure also is 
adapted for the capture of small insects. 

But the problem that forces itself upon our attention is, How 
docs it come to pass that these singular aberrations from Uie 
otherwise uniform order of vegetable nutrition make their 
appearance in remote parts of the vegetable kingdom ? why arc 
they not more frequent, and how were such extraordinary habits 
brought about or contracted ? At first sight the perplexity is 
not diminished by considering—as we may do for a moment— 
the nature of ordinary vegetable nutrition. Vegetation, as we 
see it everywhere, is distinguished by its green colour, which wc 
know depends on a peculiar substance called chlorophyll, a sub¬ 
stance which has the singular property of attracting to itself the 
carbonic acid gas which is present in minute quantities in the 
atmosphere, of partly decomposing it, so far as to set free a 
portion of its oxygen, and of recombining it with the elements 
of water, to form those substances such as starch, cellulose, 
and sugar, out of which the framework of the plant is con¬ 
struct ccl. 

But, besides these processes, the roots take up certain matters 
from the soil. Nitrogen forms nearly four-fifths of the air we 
breathe, yet idanls can possess themselves of none of it in the 
free uncombined state. They withdraw nitrates and salts of 
ammonia in minute quantities from the ground, and from these 
they build up with starch, or some analogous material, albumin¬ 
oids or protein compounds, necessar)* for the siisten.'ation and 
growth of protOf)lasm. 

At first sight nothing can be more unlike this than a Diona'a 
or a Nepenthes capturing insects, pouring out a digestive flukl 
upon them, and absorbing the albuminoids of the animal, in a 
form probably directly capable of appropriation for their own 
nutrition. Yet there is something not altogether wanting in 
analogy in the case of the most regularly constituted plants. The 
seed of the castor-oil plant contains, besides the embryo seedling, 
a mass of cellular tissue or endosperm filled with highly nutritive 
substances. The seedling lies between masses of this, and is in 
contact with it; and as the warmth and moisture of germination 
set up changes which bring about tlie liquefaction of the contents 
of the endosperm and the embryo absorbs them, it grows in so 
doing, and at last, having taken up all it can from the exhausted 
endosperm, develops chlorophyll in its cotyledons under the 
influence cd" light, and relics on its own resources. 

A large number of jdants, then, in their young condition, 
borrow their nutritive compounds ready prepared; and this is in 
effect wliat carnivorous plants do later in life. 

That this is not a merely fanciful way of regarding the relation 
of the embryo to the endosperm, is proved by the ingenious 
experiments of Van Tieghem, who has succeeded in substituting 
for the real, an artificial entlosperiu, consisting of appropriate 
nutritive matters. Kxcept that the embryo has its food given to 
it in a manner which iicc<ls no digestion— a proper concession to 
Its infantine stale—the analogy here with the mature plant? 
which feed on organic food seems to be complete. 

But we are beginning also to recognise the fiict that there 
are a large number of flowering plants that pass through 
their lives without ever doing a stroke of the work that green 
plants do. These have been called Saprophytes. Monotropra, tlie 
curious bird's ncstjorchis (Neotiia nidus-avis\ Dpipo^ium, and 
Corallorhiza are instances of British plants which nourish them¬ 
selves by absorbing the partially decomposed materials of other 
plants, in the shady or marshy places which they inhabit. They 
reconstitute these products of organic decomposition, and build 
them up once more into an organism. It is curious to notice, 
however, that the tissues of Neotlia still contain chlorophyll in 
a nascent though useless state, and that if a plant of it be im- 
mersetl in boiling water, the characteristic green colour reveals 
itself. 

Kpipogium and Corallorhiza have lost their t>roper absorbent 
organs; they arc destitute of roots, and take in their food by the 
surfaces of their underground stem structures. 
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The absolute difference between plants which absorb and 
nourish themselves by the products of the decomposition of 
plant-structures, and those widch make a similar use of animal 
structures, is not very great. We may imagine that plants acci¬ 
dentally permitted the accumulation of insects in some parts of 
their structure, and the practice became developed because it was 
found to be useful. It was long ago suggested that the receptacle 
formed by the connate leaves of Dipsacus might be an incipient 
organ of this kind ; and though no insectivorous habit has ever 
been brought home to that plant, the theory is not improbable. 

Linnseus, and more lately Baillon, have shown how a pitcher 
of Sarracenia may be regarded as a modification of a leaf of the 
Nymphsea type. We may imagine such a leaf first becoming 
hollow, and allowing debris of different kinds to accumulate; 
these would decompose, and a solution would lie produced, some 
of Ibe constituents of which would diffuse themselves into the 
subjacent plant tissues. This is in point of fact absorption, and 
we may suppose that in the first instance—as perhaps still in 
Sarracenia purpurea--\S\Q matter absorbed was merely the 
saline nutritive products of decomposition, such as ammoniacal 
salts. The act of digestion—that process by which soluble food 
is reduced without decomposition to a soluble form fitted for 
absorption—was doubtless subsequently acquired. 

The secretion, however, of fluids by plants is not an unusual 
phenomenon. In many Aroids a small gland at the apex of the 
leaves secrete.s fluid, often in considerable quantities, and the 
pitcher of Nepenthes is, as I have shown elsewhere, only a gland 
of this kind, enormously developed. May not, therefore, the 
wonderful pitchers and carnivorous habit of Nepenthes have 
both originated by natural selection out of one such honey- 
secreting gland as we still find developed near that part of the 
pitcher which represents the lip of the leaf? We may suppose 
insects to have been entangled in the viscid secretion of such a 
gland, and to have perished there, being acted upon by tliose 
acid secretions that abound in these and most other plants. The 
subsequent differentiation of the secreting organs of the pitcher 
into aqueous, saccharine, and acid, would follow pari passu with 
the evolution of the i^itchcr itself, according to those mysterious 
laws which result in the correlation of organs and functions 
throughout the kingdom of Nature ; and which, in my appre¬ 
hension, transcend in wonder and interest those of evolution and 
the origin of species. 

Delpino has recorded the fact that the spathe of Alocasia 
secretes an acid fluid which destroys the slugs that visit it, and 
which he believes subserves its fertilisation. Here any process 
of nutrition can only be purely secondary. But the fluids of 
plants are in the great majority of cases acid, and, when exuded, 
would be almost certain to bring about some solution in sub¬ 
stances with which they came in contact. I'hus the acid secre¬ 
tions of roots were found by Sachs to corrode ])olished marble 
surfaces with which they came in contact, and thus to favour the 
absorption of mineral matter. 

The solution of albuminoid substances requires, however, 
besides a suitable acid, the presence of some other albuminoid 
substance analogous to pepine. Such substances, however, arc 
fre(jucnl in ])lants. Besides the well-known diastase, which 
converts the starch of malt into sugar, there are other instances 
in the synaptase which determines the formation of hydrocyanic 
ucid from emulsine, and the myrosin which similarly induces 
the formation of oil of mustard. We need not wonder, then, if 
the fluid secreted by a plant should prove to possess the ingre- 
dicn s necessary for the digestion of insoluble animal matters. 

'i'hesc remarks will, 1 hope, lead you to see, that though the 
))rocesses of plant nutrition are in general extremely different 
from those of animai nutrition, and involve very simple com¬ 
pound^, yet that the protoplasm of plants is not absolutely pro¬ 
hibited from availing itself of food, such as that by wliich the 
protoplasm of animals is nourished ; under which point of view 
these phenomena of carnivorous plants will find their place, as 
one more link in the continuity of nature. 


BRITISH ASSOCIATION REPORTS 

Report of the Committee on MatheniaHcal Tables, 

The objects for which the Committee were appointed at 
ICdinburgh were twofold, vix., the preparation of a list of 
tables scattered about in books and mattematical journals and 
transactions, and the calculation of new tables. With regard 
the fii^t object, the tables were roughly divided into three 
\iz. (1) ordinary tables (such as trigonometrical and 


logarithmic) usually published in books; (2) tables of con¬ 
tinuously varying quantities, generally definite integrals; and 
(3) theory of number of tables. On the first class Mr. J. W. 
I^. Glaisher had already written a report, to which it was 
intended, after the lapse of several years, to add a supplement; 
with the second some progress had been made; while Prof, 
Cayley proposed to undertake the third. The Committee had 
to acknowledge the assistance of several foreigners, and chiefly 
of Prof. Bierens de Haan, who had forwarded to them an account 
of 128 logarithmic and 105 non-logarithmic tables ; to Dr. Carl 
Ohrlmann, of Berlin ; and Profs. W. W. Johnson and J. M. 
Rice, of Annapolis, Maryland. The principal achievement, 
however, which the Committee had to report related to the 
second object, and was the coicpletion of the tables of the 
EUiptic Functions, the commencement of which was noticed in 
Naturk nearly two years ago, and on wliich six or seven com¬ 
puters, under the superintendence of Mr. J. Glaisher, F,R.S., 
and Mr. J. W. L. Glaisher, have since been constantly engaged. 
These tables (which are of double entry) give the four theta 
functions, which form the numerators and denominators of the 
three elliptic limctions, and their logarithms for 8,100 argu¬ 
ments ; so that they contain nearly 65,000 tabular results. The 
calculation has been carried to ten figures, but only eight will be 
printed, the tabular portion of the work occupying 360 pages. 
Parts of the introduction will be written by Prof. Cayley, Sir 
William Thomson, and Prof. II. J. S. Smith, and it is hoped 
that before the next meeting of the Association the whole work, 
which will form one of the largest tables that have appeared as the 
result of an original calculation, will be in print. 11 is perhaps 
desirable to state that the elliptic functions which have thus been 
tabulated are, as it were, generalised sines and cosines. Sines and 
cosmes may be combined so as to represent any singly periodic func¬ 
tion, as is well known; and in the same way elliptic functions repre¬ 
sent every possible doubly periodic function; and no quantities can 
be of a higher degree of periodicity. The elliptic functions (which 
are in a sense inverse to Legendre’s Elliptic Integrals) are thus 
quantities of the highest importance and generality in mathe¬ 
matics, and they arc daily becoming of more importance in 
physics. They appear conspicuously in the investigation of the 
motion of a rigid body and in clcclrostaiics, and have also 
numerous a;)plications in the theory of numbers. The calcula¬ 
tions were just completed before the meeting, and the printing 
will commence immediately : it is intended that the tables shall 
be stereotyped to ensure fretfklom from typographical errors. 


Report of the Committee on the Nomenclature of Dynamical and 
Jileetricat L ^niis. 

They have circulated numerous copies of their last year’s 
report among scientific men both at home and abroad. They 
believe, however, that in order to render their recommendations 
fully available for science teaching and scientific w'ork, a full and 
popula** exposition of the whole subject of jihysical units is neces¬ 
sary, together witli a collection of examples (tabular and other¬ 
wise) illustrating the application of systematic units to a variety 
of phjsical measurements. Students usually find peculiar diffi¬ 
culty in questions relating to units ; and even iJie ex|iericnced 
scientific calculator is glad to have before liim concrete exam¬ 
ples with which to compare his own results as a security against 
misapprehension or mistake. 

Some members of the Committee have been preparing a small 
volume of Illustrations of the C. G. S. System (centimetre- 
gramme-second fe>stein) intended to meet this want. The Com¬ 
mittee do not (Ic.Mt'c to be re-appointed ; at all events'at present. 

On Siemens' Pyrometer^ by Prof, G. C. Foster. 

Tlie commiltee apijointed to report upon Siemens’ pyrometer 
has sought to determine whether or no the resistance is altered 
after exposure to high temperatures. The resistance was 
measured by mean-, of WJieatstone’s Ilridge. An arrangement 
was adopted whereby the heat oi the connecting wires was pie* 
vmted from affecting the measurements. As a long thick iron 
lui^ sunounded the platinum coil of the pyiomctery it was impos* 
sible, m order to secure a standard temperature, to plunge the 
mstrument into lec-cold water, because, owing to the wmductivity 
of the iron, there was no certointy that the pyrometer wire wm 
actually at the same temperature as the water. The temperature 
of 10, which was near the .usual atmospheric lemrauture. was 
adopted as the standard. 


Jfour instruments were examined i 


r -.-.— - 7-‘hem (i) the coil 

was surrounded by an iron sheath, in (2) and {3) a piece of stout 
platinum foil surrounded the cylinder between the iron «i.«t h 
and the coiL In (4) there was no iron sheath, but a platinum 
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tube instead. Nos. (i) (2) and (3) were found to be considerably 
altered after having been exposed to a liigh temperature. The 
instruments were placed in an ordinary fire and repeatedly 
heated to a red heat, at which they were maintained for several 
hours. The original resistance was ten units. The following 
numbers show the increase of resistance.:— 

(I) 0*834 (2) I *608 (3) 1-169 

These numbers expressed as fractions of the original resistance 
become (i) *0834 (2) *1608 (3) *1169. 

Equivalent change of temperature = (i) 30'*, (2) 58% (3) 43°. 
These measurements show that the change in resistance produced 
by exposure to high temperatures is so great as to invalidate the 
usefulness of these instruments. 

No. (4). Resistance increased '046, which expressed as a por¬ 
tion of the original resistance — *0046. Equivalent change of 
temperature = i"*5, The last instrument therefore gives results 
which are sufficiently constant for industrial application if not for 
strictly scientific purposes. 

Prof. Williamson suggested that the change in the resistance 
might be due to a change in the platinum, as it has been found 
that platinum in contact with silica, in a reducing atmosphere, is 
altered at high tempemtures. 

Report of the Committee appointed to prepare and print tables of 
Wa 7 ’e Numbers^ 

Mr, G. J. Stoney stated that the work of this C'ommittce 
was in progress, and that the Committee hoped to be in a 
position to make a full report at the next meeting of the 
Association. U iider these circumstances they merely asked to 
be rcapi)ointed. 

Second Report on the Std^Wealden Exploration, l»y II. 
Willett and W. Topley. 

This Report gave an account of the progress of the work since 
the last meeting of tlie Association. Most of the results attained 
have been already made public through the Quarterly Reports, 
and they were lecently summarised in these columns. At the 
time of the Bradford meeting only 300 feet had been reached, 
and the age of the beds then being traversed was unknown. 
Mr. Peyton and Prof. Phillips discovered Kimmciidge Clay 
fossils immediately after the Report was read ; since that time 
a large collection of fossils has been made, including most of 
the characteristic hmglish Kimmcridge species, and some which 
are new. An undeserLbed species of Modiota is very abundant, 
and so is a small ytstartc —the A, Mysh of D’Orbigny. A new 
species of this genus has been found, and a small I'rigonia which 
Dr. Lycctl believes to be also new. 

The Kimmeridge Clay appears to l>c nearly 700 feet thick ; 
generally it is a rather sandy clay, but towards tlicbase there arc 
some thick bands of cement stone. The Coral Rag is apparently 
absent. Amongst the fossils from the Oxford Clay the following 
were noticed :— Atnmonites Jason^ Am.Ea/nbefii ,. ////. Sedi^^oieh) 
Polluipcs eoncinnuSy GcrviUiay anil Macrodon, The total depth 
now reached is 1,030 feet, and 3,000/. has been spent. The 
Association has voted an increased grant of 100/., and the 
Government has promised aid to the extent of 100/. for each 
100 feet completed below 1,000 feet; but as each 100 feet will 
cost from 300/. to 400/. (including the cost of lining the hole), 
tlic Committee trust that .subscriptions will still be forthcoming 
to enable them to continue the work. 

Report of the Committee on the Jnjfttenee of Forests on Rain ^— 
It appeared from the very lengthened report that the o^)era- 
tions of the committee during the past year had been restricted 
to the meteorological observations made at Carnwath, Lanark¬ 
shire, In order to carry on the operations at Carnwath, and 
extend them, a grant from the Association of not less than 25/. 
would be required for next year. They did not propose to com¬ 
mence observations at any new station. 


SCIENTIFIC SERIALS 

The Journal of Mental Science^ July 1874—Dr, Nicolson pro¬ 
ceeds with his Morbid Physiology of Criminals, discussing, on 
this occasion, prison discipline as a test of mind ; and he finds a 
large number of prisoners who, tried by this test, he must class 
together as “weak-minded.** In spite of his strong common 
sense, Dr. Nicolson at times betmys amiable leanings towards 
the hopeful rather than towaixls a nerhaps unpalatable truth. 
We mast confess ourselves among the "sceptics** from whom 
the sight of a class of adult and veteran criminals plodding 


away at their books in the halls of a prison ” “ would but draw 
an ominous shake of the head.** Granting that the book edu¬ 
cation of criminals could bo carried further than there is any 
reason to believe possible, the assumption remains that this 
would tend more than any other form of discipline to make them 
less criminal than before—the only thing in which society has any 
special interest concerning them. The "weak-mtnded** criminal, 
being on the border line of sanity, is naturally a perplexing sub¬ 
ject to the prison authorities. In dealing witli him practically 
Dr. Nicolson*s sagacity might be fully relied on, though in 
such exjiressions as “wc can punish badness, but wc must 
treat madness,’* there is implied a sharp line of distinction 
v^hich exists only in our ]>hraseology. hladncss ought to 
be punished when that is the best treatment; and liad- 
ness ought to be treated when treatment is the best remedy. 
“ In an interesting paper On children fostered by wild 
beasts, W. W. Ireland, M.D., favours the opinion that there 
is not a single authentic instance of the kind.—J. 11 . Balfour 
Browne, barrister, makes a psychological anti medico-legal ])ro- 
blem of the character of Lconce Miranda, the hero of Mr. 
Browning’s Red Cotton Night-Capt Country ; and by intensely 
commonplace stanrlards of measurement concludes that I.donce 
was mad. We .sincerely hope his principles of judgment will 
never find place in the deliberations of actual legal tribunals. 
It would be a terrible prospect to think that our wills might be 
set aside at the instance of greedy relatives on the ground that 
we were somewhat “ anomalous,” not exactly like the herd " in 
our mental constitution;” "to say which,” says Mr. Balfour 
Browne, “is <mly to say that a man is insane.” Perhaps “ail 
the doctrines of Rome will not make a practical man who pro* 
fesses its creed believe in a nowadays miracle; ” but what is the 
worth of the statement.^ Strikeout the word practical^ which 
here means stupid, and give the sentence definite meaning by 
substituting beliez^es for propesses^ and the jiropositioii becomes a 
contradiction in terms. But to be logical may be to be insane, 
according to the wisdom of our practical men who i)rofc.ss instead 
of believing.—The Morisonian l^eclurcs ; The treatment of in¬ 
sanity, abstracted from Drs. Biicknill and Tuke’s cJiaptcr on that 
subject; Clinical notes and cases ; Notes of the (quarter, and 
reviews, make up the number. Dr, (^'aiqjLMiler’s “ Mental I’liysio- 
logy ” is the most iinpoi taut review. 11 is defence of the old free¬ 
will doctrine is severely handlctl; and an attempt, not quite so 
successful, is made to set aside the theory of unconscious cere¬ 
bration. 

Journal of the Franklin Institute —Among the matter 
contained in this number is the first instalment of an elaborate 
paper by Mr. J. A. Henderson, M.E., On the theory of aero- 
sleam engines, which, an editorial note informs us, is the first 
theoretical treatise on the subject that has appc.ared to comple¬ 
ment the work of the late Prof. Rankine on other heat-engines. 
'I'he " l^rinciples of Shop Manipulation ” is continued by Mr, J. 
Richards.—Chief Engineer W. II. Shock, U.S. Navy, under the 
head of " Strength of Materials,” gives an account of a series of 
very carefully conducted experiments on bolts of various dimen¬ 
sions, under the two possible conditions—double cut and 
.single cut-in which they might be used in connection with tlie 
bracing of boilers, and for other purposes.—There is a transla¬ 
tion of M. Baudrimonl*.s paper, On the tenacity of malleable 
metals at various temperatures.—Mr. C. J. Wister, in a j)apcr (>ii 
the moon*s figure as obtained in the spectroscope, objctls to 
Gussew’s deductions from De la Rue’s photographs of tlie moon 
at the extremes of her libratioiis.™I’rof. Tliurston’s pajier On 
the mechanical properties of materials of construction, is con¬ 
tinued. 

7 'he American Naturalist^ August.—On the Flora of Southern 
I'lorida, by Frederick Brandel. The question considered is 
wliether the flora of Southern Florida and the Keys is really 
North American or South Indian; and the conclusion reached is 
tliat it is not North American, but a link between it and that of 
the West Indies, and that a portion of those species which are 
peculiar to the northern portions of the State and the imme¬ 
diately adjacent region may have been derived from the 
south.—The Classification of the Rhynchopliorous Coleop- 
tera, by Dr. John L. I.*econte.—Herbarium Cases, by Dr. 
C. C. Parry. A case is described, with a woodcut, specially 
designed for being readily moved.—A Key to the higher AJg^e 
of the Atlantic Coast between Newfoundland and Florida, by 
Prof. D. S. Jordan. Part II. Rhodospermere. Part III. Chlo* 
rosperinem. An etymology of names of genera is appended.— 
Under the section Zoology a new species of North American 
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bird is described, named Trin^a ptilocnanis ,—In the Mammoth 
Cave Mr, A. S. Packard met with a new Japyx, to which he has 
given the specific name ** SHbterraneus,^ 

Astronoviische JVachrickteny No. 2,003.—This number contains 
a paper by W. A. Rogers, of Ilarvard, On the orbit of the 
minor planet Fclicitas (i09). The elements and perturbatmns arc 
given. Tacchiiii gives a number of observations of Coggia's 
comet, made with the meridian circle at Palermo. Schmidt 
also gives a list of observations of the position of the same comet 
for almost every night from May 3 to July 15. Schulhof gives 
several sets of elliptic elements for Coggia’s comet, and it appears 
that it may be the same body as was seen in 1734, and so having 
a period of I37’l years ; or it may have a period of 12184'3 years, 
as shown by another set of elements. The author also adds an 
ephemcris irom Aug. 31 to Oct. 6. H’Arrest also gives observa¬ 
tions on this comet.—Dr. Zenker contributes a note On the light 
of the comet being polarised in a plane passing through the 
sun and comet, showing the presence of reflected sunlight.— 
Konkoly adds a note On the spectrum of the comet. 

No. 2,004 contains a catalogue by Kngelmann of the positions 
of fixed stars.—Pogson gives his observations on lliela’s comet, 
made in November an<l December 1872. At Madras, on Nov. 
2, at I7h. 31m. i*3s. Madras mean time, its R.A. was 1411. 7m. 
12'66s., and P.D. 124" 45' 21*1"; and on Dec. 3, at I7h. 1301. 
ii*3s. its R.A, was I4h. 21m. 55*1 is., and P.D. 124" 4' 37'5' 
—Prol. Watson gives the elements and an ephemeris of Aethra 
(132).—Winnecke and Bruhns contribute notes on the positions 
of llorrelly^s comet, and Dr. Moletschek has calculated the fol¬ 
lowing element and ephemcris :— 

T =Aiig. 26.7199 Berlin lime. 

o t u 

"■ 343 57 5 ° 

4 i _ 251 44 iS 
i - 41 55 32 
I.og. </ - 9-99292 

K.A 1>. 

h. ni. s „ , 

Aug. 26 . . 12 33 4S -f 74 4*0 

,,30 . . II 58 19 I- 74 207 

Sept. 15 . . 9 50 27 + 72 of) 

Oct. I . . 8 22 21 + 66 170 

Zeiischrift tier Oestcrreichi^chen Gesdlsihafi Jiir Meteorologies 
Aug. I.—The first article in this number is a statement by tlapl. 
IlolTmeycr, director of the Royal Meteorological Institute at 
Copenhagen, of his plan, already noticed in Nature, voL x. 
]). 146, by Mr. R. II. Scott, for publishing daily weather charts for 
liurope and part of the Atlantic. It is here illustrated by a 
specimen chart. Next follow'S an examination by M. Rauliii of 
the (lisltibution of rain in Turkey in Europe and neighbouring 
parts. Observations were made at Firano and Trieste between 
1787 and 1807, and since 1S41 ; in Corfu since 1845 > Ragusa 
since 1851 ; and at other stations, of which five are outside the 
peninsula, in later years. All the stations are near the margin 
of this large region, so that the weather of the interior is not 
yet well known. M. Raulin divides the year into two periods, a 
cold one from October to March, and a warm one from Ajm! to 
September. The practical significance of this division is that the 
rainfall of the warm period satisfies the immediate wants of vege¬ 
tation, while that of the cold season goes mainly to the supply of 
wells and rivers. The rainfall at Fin me is very large, also at 
Ragusa, Janina, and Corfu, but very small at Athens and 
Smyrna. France has been divided into districts, each having its 
peculiar distribution of rain through the year, and the same 
method is adopted here. The first district, like the plain of 
Northern Europe, has more rain in summer than in winter, and 
includes Austria, Carinthia, Styria, Hungary, Southern Russia, 
and the l^ower Danube, to Bucharest. Laibach belongs to the 
second district, having a rainfall steadily increasing from winter 
to autumn. To the third, with a very dry winter and summer 
and very wet autumn, belong St Magdalena, Trieste, and 
Semlin. To the fourth, with a dry summer and rainy autumn, 
Dalmatia, Albania, Athens, Pera, and Scutari. Among the 
** Kleinere Mittheilongen ” we have an interesting account of the 
climate of the Isthmus of Tehuantepec, from a report of the 
United Stales Government Survey Expedition ; a notice of Herr 
Mohn’s results derived from observations at Novaya Zemlya and 
Spitzbergen, made by Tobiesen, who died while wintering at the 
former place ; and of Mr. Draper's paper, in which he shows 
the fears of a supposed change of climate in the Eastern States 
of North America to be groundless. 


SOCIETIES AND ACADEMIES 
j Paris 

Academy of Sciences, Aug. 24.—M. Bertrand in the chair. 
I'he following papers were read:—Ninth note on guano, by 
M. E Chevreul.—Study of the fossil grain found in a silicified 
state in the coal formation of Saint-Etienne. Second part: 
Description of genera, by Ad. Brongniart. The author de¬ 
scribes Polylophospermuviy Codonospermums Stepkanospennumy 
and Aithcotesta ,—Note on the Central Sea of Algeria, by M. E. 
Rnudairc. This is a reply to objections raised by MM. Fuchs 
and E, Cosson.—Researches on the effects of powder in fire¬ 
arms, by M. E. Sarrau.—On the passivity of iron ; second note, 
by M. A. Renard.—Memoir on vegetable protoplasm, by M. 
Ganeau.—On some phenomena of localisation of mineral sub¬ 
stances in the Articulataj physiological consequences of the.se 
facts, by M. E. I leek cl. The author has been feeding insects 
w ith arsenic. TJie metallic pow'der was mixed willi flour, and 
after repeated small doses the insects {Manils teli^iouXs Blatta 
Oi cidenlalisy and Cerambyx heros) were killed and various parts 
of the intestinal tube examined. The Malpighian tubes only 
gave decideil indications of arsenic.—Various communications on 
Phylloxei-a vastatxix were received from MM. Ador, Boutin, 
Rominier, Morlot, Barnier, and others. - -On a new formula for 
obtaining by successive approximations the roots of an equation of 
w'hich all the roots are real, by M. Laguerre. -On the direct combi¬ 
nation of chromic acid wdthw'ool and silk; applications to the colour¬ 
ing and analysis of wines, by M. C. Jacquemin. M. C. Chevreul 
made some remarks on the foregoing paper.--On the iireides of 
pynivic .acid and its broniinated derivatives, by M. E. Grimaux. 
Pyruvic acid heated with urea gives a substance of the formula 
c;i.jIIi 4N^04. When excess of urea is employed the compound 
CjoNj^N^Oy is ]iroduced. With excess of acid another body is 
obtained, of which the composition h.ns not yet been established. 
A nitro-body of the formula C]5 jII|,»NhOj| has been prepared 
from these compounds, and likewise a ureide of tribrompymvic 
acid of the formula Cj(,llHBrflNg0^j.—Analyses of various pieces 
of calf flesh, mutton, and pork sold in the I^iris market in 1873 
and 1874, by M. Cli. Mcne.—Anesthesia produced by the injec¬ 
tion of chloral into the veins for the removal of a cancerous 
luinour, by M. Ore.—Application of the graphical method to the 
determination of tlie mechanism of rejection in rumination, by 
M. J. A. Toiissaint.—Note on the physiological action of apo- 
morplunc, by M. C. David. The author has experimented on 
dogs, cals, ])igeons, rabbits, and guinea-pigs. The inHuence of 
various reagents on the alkaloid has also been studied.—Action 
of the sulphydric acid of the sources of the I^uchon on granitic 
galleries, by M. F. Garrigoii.—Observations of the Perseidcs 
made at the Observatory of Toulouse on August 5, 7, 8, and 9, 
1874, by M. Grucy.—Observations made at Paris of the shooting 
stars of the month of August 1874; progress of the phemonenon 
from 1837 to 1874, by M. Gliapelas. 
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p) Charcoal 


BRAGG’S VEGETABLE CHARCOAL, 

OK 

PURE CARBON BISCUITS, 

A NUTRITIOUS, PLF.ASANT, AND HKAL J iil-UL DIKT, 

Whjch lias produced great benefit and positive relief to tlionsands of snlTcrers from 
Indigestion, Kile, Acidity, Foul Kreath, Dyspepsia, Heart bin 11. Woims, &c., at this 
season of the year: is now Mrorigly recommend’d as a rcJi--f, if iM a preventative, 
of Diarrhoea and other Choleraic Disoroers. 'J'licre is medieal tcsiiinony to its bene¬ 
ficial effects in those complaints. 

Sold ill Tins, i,r., , 4s., and Bs, each, by rdl Cliemists, and by lltc Manufacturer, 

J. L. BRAGG, 14 (late 2), Wigmore Street, Cavendish Square. 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK. FEATHERS, 

Completely dyed in /o minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON'S simple DYES are mo.st useful and effectual. Ribbons, 
silks, fratbens, scarfs, lace, braid, veils, bandkercliiefs, clouds, bernoiises, 
Shetland shawls, or any small article of dress, can easily be dyed ui 
a lew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should lie dipi»ed in hot water and then siib- 
niitied to a hot bath of JUDSON’S DYES Kcautiful effects arc thiie 

i itoduced in green, fiink, brown, and many other rolours—Use judsoii’s 
>yes for general tinting. Dye your Caite.s de Visile. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exipiisite colours, green, 
crimson, purple, .scarlet, &c., by simply dipping them in a solution of 
JUDSON S DYES. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one mimUe by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tcctural Plans, &c.'~‘Much trouble may be saved in grinding up colours 
to a uniform tint. I'hcy may be used eitlier with a brush or pen. Ruse 
pink, uuiplc, canary, crimson, oiange, green, blue, magenta, and xa 
other snades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. I'hey sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satm ; also black, lavender, magenta, and many oilier colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London. Chemists and Stationers in the 
iAMintry. 


DRAPER’S INK (DiCHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing beconiCA a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Ofliccs, and Railway Companies througnout 

Ireland. 


It writes almost in.stantly Full Black. 
Does not corrode Steel Pen.s. 

Is clciuily to use, and not liable to 
Blot. 


Flowf easily from the Pen. 

Bloiting-paper may be applied at the 
moment of writing. 


70 BE HAD OF ALL STA TfONEKS, 


On the xst of every Month, pp. 33, 8vo, writh at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hbnry Trimbn, M.B. F.L.S., British Museum, assisted by 
J G. Bakkh, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874(183. post free in the United Kingdom) rayable in 
advance to the publishers, Messrs. Ranken and Co., Drury House» bt. 
Maryde-Strand, London, W.C., of whom may be obtained the volume for 
*873 (price i6r. 6rf. bound in doth): also covers for the volume ^ice 13.), 
ana emu^ numbers. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufacturers, Inventions, and the Applied Arts 
and Sciences. 

6d. MONTHLY, or POST-FREE, Gs. C>d. PER ANNUM. 

The ** Journal of Industry ” is issued wdih the objecL of promoting the in¬ 
terests of Kritibh Manufacturers by— 

The Collection of Valuable Inrorination from ;ill p.nt^ of tlic Industrial 
World. 

I The Discussion of Matters important to Maniifai tnrrr;,, 

I Descriptive Accounts of useful Patents and Invf'iiiions. 

! Reports and Correspondence on bcieiicc m its KlIuliom to Indtistilal and 
1 CJominercial Progress. 

! This Journal has now the T.argcst Circu’.uien of any Piiblira'ion of the 
kind 111 the Woil J. 

Published by WILUAMS & Ct>MPANV, 7, lloli C oiiK, Meet Street, 

\ lajiidoii. 

I “ 

I 

} Now ready, Svo, ha. fid 

! CLINICAL MEDICINE, 

Lecuiies and E-s^aV'. 

1 

By BALTHAZAR FOSTER, M.D. 1 R.C P., 

Professor of Medicine in CJiiecn’s College, Phys.cian to the General 
Hospital, Birmingluuii. 

‘‘The book may be taken up with ad\antagc «inu profit, rc.td with con- 
; fidence as to its genuineness, and laid down with a feeling of admiration of 
j the author s appicciatioii of clinic 1 facts, ami his fatile and reasonable 
, method of putting them .”—lirithh Meeikal JourKol, 

J. & A. CHURCHILL, New' Kiirlingion Street. 


THE BREWERS’ GUARDIAN: 

A lorinighlly Paper devoted to the Protection of Brewei.s' Interests, 
Licensing. Legal, and I'arliarntniary Matieis. 

KnviEW or the Malt and Hop Tkai>e.s ; am> Wine and Spirit Trades 
Kelokj). 

The Official Organ of the Country P>rewers* Society. 

(Founded liisa.) 

•* The Brewers* Guardian" is published on the Evenings t»f eveiy alternate 
Tuesday, and is the only journal officially ronnciied wnli brewing mtciesLs, 
Subscription, 163. bd. per anmiiii, post tree, dating fn ni any quarter-day 
Single Copies, 13. each. Registered for traii.vimssion abroad. 

Offices—5, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 84 pages 8 vo., with orcasional Illustration', 
Conducted by J W. Dougias, K. McLachlan. F.L.b., E. C. Rye, and 
H. T. S’paikton, F.K.S.. &c. 

This Magaaine, commenced in 1864, contains standard articles and note* 
on all subjects connected with Entomology, and especially on the Insects ol 
the British Isles. . „„ , 

Subscription— Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June numW in each year. . . . . , , 

Volb. 1 . to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to dale, at the increased price of 103. each; the succeeding 
vols. niav be had separately or together at 7^. t»ch. 

London: JOHN VAN VOORST, x, P’lteiiioster Row. 

N.B.—Communications, &c., should be smtt to the Editors at the abowf 
address. 
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DIARY OF SOCIETIES. 


CURENDON PRESS PUBLICATIONS. 


Lekds 

MONDAY^ SnprFMBEK 7 

Groloc.icai. Association, at 8 .— On the Construction of Geological Maps : 
C. Miall. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF KRITLSH INSECTS 
Conducted by Edward Newman, F.L.S, F.Z.S. &c., 

Late J'resident of iiic Entomological Society. 

The objects of the Entomologist arc to give every information about In¬ 
sects ; iiiore es).ecia]ly to work out the history of those which attack ^ruit 
and Forest 'JVees, Vegetables, Root and Seed Crops, Gieenhonse and Gar¬ 
den Plants, with a view to suggesting remedies ^ Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of spreunens. 

Published on the f'irst of every Month. 

PRICE SIXPENCE. 

STMPKIN, MARSHALL, and Co., Stationers* Hall Court. 


A TREATISE ON ELECTRICITY AND 

MAGNETISM. By I. CI.KRK MAXWEI.L, M A. F.R.S., Piofei- 
sorof Experimental Physics m the University of Cambridge, a voU. 
8VO, £x 114. 


The GEOLOGY of the VALLEY of the 

THAMES. By JOHN PHILLIPS, M.A. F.R.S., Profcssor of Geo- 
logy ill the University of Oxford. With Coloured Map and numerous 
Illustrations. 8vOj 3is. 

** 1 1 does not often fall to our lot to open a book devoted to St ience, and 
to deiive from it the large amount of pleasure, and at the same time of real 
iiistruciion, w hich we have found in tlic pages of lliis volume.'*— 


VESUVIUS. By John Phillips. M.A., 

F.R.S. With niuiicroiis Maps and JlliistraLiot». Ciown 8vo, lox. 6 cf. 

“Professor Phillips has undertaken to give an niitbcntic history of Vesu¬ 
vius from the days of Ciassus to the end of 1868, and to explain the phetio- 
mena of the burning mountain accoiding 10 the laws of a ligid iiidtuTion. 
His plan has been siircessfully carried Uiil, and has ix-sultcd in a work of 
high value.*’—/’rt// A/oll (layette. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OK NATURAL HISTORY, 
Conducted by Edw'ard Newman, F.L.S F.Z.S. fltc 

Tho Zoologist was established in 1843 to record and preserve observations , 
on subjects similar to tho.se treated of in White’s “Natural flistory of Sel- ; 
borne, and the success which has attended it is sufTicient proof that its plan i 
is acceptable to out-of-door naturalists those who delight in observing ■ 
tlie manners, habits, the private lives, the niigration.s, inoveinmls, nests, , 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Keptiic.s, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor . 
has been assisted by more than two hundred of onr \ety best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London : JOHN VAN VOORST, i. Paternoster Row. 


« NA TURE." 

Nearly all the Back Numbers of Nature may be obtained | 
through any Bookseller, or of the Publishers, at the Office, 29, ; 
Bedford Street, Strand, W.C., to whom all communications re- I 
lating to Advertisements should likewise be addres.sed. 

Now ready, Vol. 9, bound in cloth, price lOf. td, \ 

Cloth Cases for binding all the volumes, price is. 6 d, each. ! 

Reading Cases to hold 26 numbers, price 2s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


EVERY THURSDAY, PRICE 4^. 

^‘NATURE." 

CHARGES FOR ADVERTISEMENTS. 

Three lifus in column^ 7 ,s, 6 d»; per line after. 

£ s d 

One-eighth page^ or quarter column .... o 18 6 

Quarter pagOy or half a column .. IS o 

Jrtalf a page^ or a column . 3 S ^ 

Whole page . 660 

Advertisements must he sent to the Office before 12 dclock 
on Wednesdays. 

Post-office Orders payable to Macmillan & Co. 
OFFICE, BEDFORD STREET, STRAND, W.C 


DESCRIPTIVE ASTRONOMY. A Hand- 

b'-fjk foi the General Reader, and ako for prarticnl Oljserv.nnrv work. 
With a'.r4 ll'usiratioMs and nuinerdus'I’aMes By (i F. CH 
F.K.A.S , Hiurisier-al-Law. Dciuy 8vo, cloth, 856 pp., price ns 


CHEMISTRY FOR STUDENTS. By 

A. W. WILLIAMSON, Pliil. Doc. K.R.S.. I’n.fes.or of fhemislry, 
Univcisity College, I.ondon. NewEditiun, w'llh Solutions. Lxira fcap. 
8vo, cloth, price 8 j. td. 


EXERCISES IN PRACTICAL CHEMIS¬ 
TRY Hy A G. VFRNON HAKCOI KT, M.A I K.K , .Srnior 
Sliidcnt of Christ Chnrrh, ai.d 1-ee‘s Keachr in I heiiii^trv . and H, 
G. MAI.»AN, M.A, Fellow of Qncc-irs ( ti lege, Gx.oid. Series 1., 
Qualitative Excickcs. Second Ediiiou. Ciown 8vu, price qs (ni. 


AN ELEMENTARY TREATISE ON 

HF.AT. By BALFOUR STKWART, 1 ,L.D. F.R.S., Profe-.'.orof N..Ui- 
ral History in Gwens College, Manchester. Kxt. fcap Kvo, wiili numc- 
ron.s Woodcuts and Hiagrains, 75. (xl. New Edition, revised and 
enlarged. 

*‘1*lie puhliralion of this maniud is exceedingly well timed ; it iiicliides 
W'itlnn n.'inow limits the lending facts and principles of this youngei-born 
of the Sc't nccs. and for the ma'-tcry of the greater portion of the cuiitcnt.s 
only refitiircs ordinary intelligence on the pari of tl.e reader."— Spectator. 


FORMS OF ANIMAL LIFE. Being Out- 

lineal of Zoological Classification Itascd upon Anatomical Investigation, 
anil illustrated hy Hc'criptions ami Specimens and of Kigure.s, Hy (i. 
KGLLKSTON, M.H. I'.R.S., Lin.icre Piolessor of J-’liysiology, Ox¬ 
ford. Demy 8vo, price i6j. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, ? R S, S.ivilian Professor of Astronomy in the Univcr- 
»ity of Oxford Crown Svo, pi ice 7J. 6«. 


A SYSTEM OF PHYSICAL EDUCA- 

TION : *rheoretical and Practical. With 346 Illnstrations drawn by 
A. Macdonald, of the Oxford School of Art. By ARCHIBALD 
MACLAREN, Thj Gymnasinin, Oxford. Ext. fcap. 8vo, price 74. 6 d. 

** The work before us is one width should be in the hands of every school¬ 
master and schoiilmit-tress. At is luarkcd in every line by good sense, and 
is so clearly written that no one can mistake its rules."— 


ELEMENTS OF NATURAL PHILOSO- 

PHY. By Sir W. THOMSON, LL.D. n.C.L. F.R.S . Profemor 
of Natural Philosophy, Glasgow ; and P. G. TAIT, M.A., Profeasor 
of Natural Philosophy, Edinburgh. Part I, 8vo, ^r. 


Oxford: Printed at the Clarendon Press, and Published by 
MACMILLAN & CO., London, Publishers to the University, 
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“MAZEliINE” GOLD JEWELLERY. 

{Catalogue post free.) 

i8c. GOLD —Superseded by ihr above imitation Jewellery—solid, durable, and i:hcap. 

18c. GOLD.—Tiesicns, beauiiAilly rnjiied in the above, and not to be dctcc'cil fnim the precious metal. 
i8c. GOLD.—Jewellery, is reproduced in all the latest fashions (Entslish, French, Swi. b. Italian, &l.) 

‘‘MAZELINEGOLD JEWELLERY, 

Unequalled in appearance, fasdiion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, rctamiiij; to the last 
its i 8 c. gold appearance, which cannot be detected. 

. CASH PRICES. 

Watches, to 4^s. Alberts, 2 s. to 55.; Long Cbains, 5f. to 8j. ; Lockets, ar to 6ft, ; Crosses, i.f. 6{t. to 4s (td ; T/tdies' Gem Rings, ar. to 

ej ; Wedding anil Keeper Kings, w. to aj. 6r/. ; (ieiiis* Finger Kings. 2 S. 6rf. to 6 j : bracelets, sr to loj, 6d. : Siuls, ts. to 34-. 6d. ; Links, is to 3.T ; 
lb east Pin.s,‘ij. to 4^. 6d ; llrooches. is. 6d. to 7.y. W ; Ear Kings, ij. Of/ to Os. Od. : Sets (»*» s//ii^), llrooch and Ear Rings, jr. Od. to xof 6*/. ; Pencil 
Cases, as. to 4jr (id. ; Gents’ Snake Kings (Plain Head), '\s. 6d , Head set with Brilliant, Xcc , sa. 

The rroprictors h.aving devoted a large amount oicatritiil and a length of time to the completion and production of the above, arc now enabled to offer 
and guarantee again't all oilier competitors a superior, welbiinishetl, and correct imitation of the prec ious niet.il, ul prices within the leach of all. 

CAU'l ION. - (’eitain pcr'^oii.s aic ciitleavonrinK to imitate and loist upon the public an inferior and wrclcbed article, aiid charging the same prices ; 
we therefore beg to put the public on iheir guard against >uch deceptions. 

N Every watch is Kuaiaiiieeu for two years. Names and Addresses slioidd be divtinctly and clearly written in full. 

Full priced Catalogues and Press Opinions of the ** MAZELINE” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WIIOLTSALE AND KKTAll. IKWKLLEKS AND El.lXTROLlNE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P O <f to be ma<lr p.n.'l le ,it I’l '•t Bi'bo]isu'at«* StrfCi Wuboiil, 1 oiuliiii, E ('. 

ACiEN'l'S WAN'rj*'l> fur ibe above llimugbout tiie Unled Kiugd(.iii. I.llll.KAl- '^rEUMS. 


HEALTH FOR ALL. 


P RKSTON’S 1‘UKirVlNG PILLS.— The ItLOOU MEDICINK. Soli in boxes JU 7i L, Is. 1^., and 2s. git. 

Sent free on receipL of 8, 14, or 33 stamps. 

riiis fine BLCIOl) Medicine is warranted n >t to contain a single particle of \Ii:iu:uRY, or any other Mineral, but to consist 
entirely of Medicinal ILilsains PURELY VICfrK fAULE. One trial will convince anyo.ie of their eITjc.icy in all ilist-a^es of the 
Head, Chest, Ijcart, Lun^% Kidneys, Idver, Howels, and likewise in Skin f)isease.s. These Pills create new, rich, and pure blood, 
and expel all impurilie.s. They give immediate relic/, and very (|uickly cure, as a sin^rle box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2r. 9/. box contains 100 jiills. 

As a family medicine they are greatly to be preferred, as they do nut act Ujion the bowels, and are not iu the .iliglPest degree 
opening. 

Prepared only by THOMAS PRESTON, M.Ib, at the City Medical Hall, 84, Long T.,ane, S nithdeld, Eond in. 

'file (iovernnicnt Stamp is on every hux. 


LUNG HEALER, 

FOR pISKA!i;ES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving iinniediate 
reliel, and eventually a permanent and lasting cure, even in cases whcie everything eLc has been tried anti fail-cl. 

LUN(i IIExVLER (juickly cures Coughs, Colil.s, Asthma, 'I'ightiiess or Whee/ing at the Chest, di/licalty of IJreathiog, Hoarse¬ 
ness, Phlegm, Tickling of the Throat, Shorine.ss of Breath, Incipient Decline, Niunline^s and Weakness of the Lungs, P.ims in the 
Chest, iiiia Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubjicular Disease, fixpcctoratioii, L*aIpiUlioii, 
and ail the synijiloms of Impending Consumption. 

LUNG HEALER strengthens the Lungs and thereby prevents Consum])tion. The Voice improves; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in inne, and all who miy be threatened with 
■'dtJchne may rtsl in safety after a few doses of LUNG HEALJ'AL 

Sold in bottles at 2.r. 9^/. by THOMAS PRE.STON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

Order of any Chemist. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITENS MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men lobe themo.'^t cUec- 
live iiivciiiion in the curative treatment of Heiriia. 1 he uise ol 
a &leel spring, so often hurtful in its effects, is litre avotccci . a 
soft bandage being worn found the body, while the requisite 
re.sisting power is Futiplicd by the M(;C-MA 1 N PAD an» 
PAT ENT LKVKR, nttirg with so murh ease and clostness 
that it cannot be delected, and may be worn during sleep. A 
de^criptive circula' may be had, and the Tiusb(wMch cannot 
fail to 6t) forwarded by pn.st, on the circumference of tlie body, 
a inches below Uie hips, being sent to the maiiufactuier, 

JOHN WHITE, 228, Piccadilly, 

Price of 9 Single Tru.ss, 165., 2x.v., 2614.6r/., and 3]j. 6d. 

,, Double ,, 3Tjr. 6^'., «94.. and 52.V. 

„ Uriibilicaf,, 42^. and $2s. Cd. 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swell n^s of the Legs, 
bpratns, &c. They are porous, light in texture, and inexpeu-Mve, and drawn 
op over an ordinary stocking, i'rice 44. 6d., 7s. 6/., los., and i6t. each 
PosUge free. 

JOHN WHITE, Mannfgcturfr, 228, Piccadilly, London. 


\ Fust* 
j lice 



FOR MICROSCOPE DRAWING 


THE 

NEUTRAL TINT CAMERA 

Is the erjiic.st iuid bc^t, and can be fitted to .iiiy Micro.scopc Eyc-picce by 
sending L ap for si/c per post. Pi ice js. 6d Post Orders payable at 
Gie.ir Po'tlind St'cct. 



CHAS. COLLINS, 

Maker to the Government, 

157, GREAT PORTLAND ST., 

LONDON, W. 


SOLE MAKER OF THE 

“ HARLEY ’* 
btXOCULAR MICROSCOPE. 


ILLVSTKATED CATALOCAJK OF MlCROSCOnES 
and nil Ap^paratus ft re per post on apptu'athu. 
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BROWNING'S NEW ROTATING BODY MICROSCOPE. 



"J'liis Instrument has a simple yet perfectly concentric turning stage, the stage anti 
the eyepiece revolving toge her t>n tlie same axis ; thus the image remains in the field of 
view (luring the whole revolution, whatever objective l)e Used. 

Pi ice of the Miuo-^ce pe complete, with two Object-glasses, i in. of 16” 
angular aperture, and J in, 75*’, two Kyepiecc'*, A and It, Hand 
Pliers and S:age PJa e ........ £lo lo o 

7 'he MODKL MICROSCOPE, with highly-finished Brass Band, 

Rack and fine Adjustments to body, with Axis for inclination, one 
Eyepiece, C(jncave Mirror, and i-inch Objective and j-in. Object- 

. £S S ^ 

I.jst of AIu rosco/'cs J^ee. 

JOHN BROWNING, 

a'^ptical .mb pljiisitnl ^^nstiumcnt ITtalicv to tbe llonal 

ft)bscrbutorir, ttr. 

63, STRAND, W.C., 

AND 

III, MINORIES, LONDON, E. 


KSTABL 1 >HEJ) 100 VKAKS. 

An IffnstnTfid Descriptive Ca/aioj^ne of Spec/?vscopes, itS S/ompf. 


1871.—FIRST^CI.^SS l;i<ON 7 K MKDAI., Roval Cornwall Polytcrlinic 
Socirty. 1S7a.-Sn.VlK MKDAU IN'i ERNATION AL 

EXHlbl'l’ION PRIXT-: MT.DAT,. 

FLETCHER’S 

NEW LOW TEMPERATURE BURNER (PATENT) 


This I^urner pivc^ a ranifr of heating 
]>ower from a gentle current of warm air 

to :i HKIGHT RED HEAT, aiul IS so per- 
Icrtly tinder contiol th.it a corurrion glass 
bottle rnay be placed on iheirii od without 
protection and heated to anv retjuired tem- 
peraiure without the slightest risk of frac- 
lutc. In pT.'ictir.tl iisc it dispf»nses with 
the necessity for drymg-closets, saiid-and* 
water baths, &c 

For very low temperatures the ring must 
be lighted through the opening H ; this 
causes a current of warm air to rise through 
the gai| 7 e above. For higher lem^rerat tires 
the light must be applied on ihe suifacc of 
the gau7e A, which will give a large body 
of clear Klue Hame. A .speci.il pal tern is 
made with a blast tube, by which the Hame on the surface can be ci nren- 
trated and urged iiniiJ it gives almost a clear white heat, the temperature 
depending on the air supplied through the blast tube. 

Price, without bliist tube . 7^. 6^, 

„ with blast lube for high temperatures... gs. od. 

UNIVERSAL FURNACE (GAS), 

For High I’einpcralures (without blast) for Crucibles, Mufhes, ^c.yin several 
sires and paturns. JSpccial de.signs made to order. 

NEW BIJN>KN Burners, giving a range of temperature up to a 
clear w'hite hf-at, lor fid, 

HOT III,AST BLOWPIPES, giving temperatures exceeding ihc fnsing- 
point orplatiiii ni, nr 6d ^ ijjr. 

POWERT'UL FOOr-BTjtWEKS, iBs. 

Drawings and description from dealers in Chemical Apparaliis, or from 

THOMAS FLETCHER, F.C.S.. 

13 & 13, SUEZ STREET, 

Warrington, 



TISLEY’S 

PENDULUM APPAKATUS, 

With Tracer, &c., for drawing Lis.sajous* Curves on Cards, or 
blackened Gla.ss for the I^snlern ; packed in Deal C'ahinct (3 ft. 

X z ft square), vhicli serves as a Stand for the instrument to 

work on . . £t2 o o 

Reflector., for projecting the Figures on the Screen . a 13 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from 1:1 to i : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOU.STIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ... ^5 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S.W. 
(Three minutes^ walk from South Kensington Museum). 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 

Awarded tu J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it u manufactured. 


COCOA 


Printed by K. Cl av, Sons. & Tavlox, at 7 and 8, Bread Street HUl, In the City of London, and published by Macmillan h Co. 
at the Oitici, and :^,o, Bedford Stiect, Coxent Gsidcn.-> Ihliisdav, Siptcmbet 3,1874. 
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** To the solid ground 

Of Nature trusts the mind which builds for ayel '— Wordsworth 


No. 254, VoL. 10] THURSDAY, SEPTEMBER 10, 1874 [Price Fourpence 


R«gistcred as a Newspaper at the General Post Office 

THE MIDDLESEX HOSPITAL 
COLLEGE. 

The WINTKR SESSION. 1S74-5, will .>pen on OCTOBER ist, with an 
INTRODUCTORY ADDRESS at 3 o’clock, by Mr. Andrew Clark, 
F.R C.S 

The Medical College attached to the Hospital provides the most complete 
means fur the education of Students. 

'riic Co!lc;;c '1 liters superintend and assist all general students in their 
studies, especially those who are preparing for Examm.ations, without extra 
fee, and thus the necessity for obtaining private instruction is obviated. 

General Fee for the Curriculum required by the Royal Colleges of Physi¬ 
cians and Surgeons, and the Society of Ajwthecaries, jCgp, ^ich niay he 
paid by instalments 

For full particulars as to Entrance and other Scho 1 arship.s, Clinical Ap¬ 
pointments, Residence of Students, &c., apply to the Dean 

ROBERT KING. B.A. M.B , Dean. 


UNIVERSITY OF LONDON. 

MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 

Special Classes for these Examinations are held at St Bartholomew*.s 
Hospital. 'J'hc Classes are not confined to Students of the Hospital. 

A Class for the Matriculation Examination is held twice in each year, 
from (Xtober to January, and from March to June. 

A Class for the Preliminary Sdantific Examination is held from January 
to filly. 

For particulars, application may be made, personally or by letter, to the 
Warden of the College, St Bartholomew's Hospital. 


QUEENWOOD COttEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Educatitm for Boys. 

Special attention to Science, particularly to Chemistry* both theoretical 
and practical. 

References to Dr. Debus, F.R.S.: Dr. Frankland, F R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smidt F.R.S. ; Dr. Tyndall, ^^R.$.; Dr. Voelcker, 
F.R.S.: Dr. Williamson. F.R.S. 

The Term commences TUESDAY, September 15. 

C. WILLMORE, Principal. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

The winter SESSION will on THURSDAY, October i. 

The Clinical Practice of the Hospital comprises a service of 740 Beds, in 
elusive of 34 Beds for Convalescents at Highgate. 

Students can reside within the Hospital walls, subject to the College 
regulations. , ,, , ^ 

For all particulars concerning either the Hospital or CoHege, application 
tna^ be made, personally or by letter, to the Resident warden of the 

AlSandlMok will be forwarded on appliiasion. 


[All Rights are Reserved. 


LECTURE ON THE SUN, 

By Mr. RICHARD DART, 

ILLUSTRATED HV 

Models, Diagrams, and Chemical Experiments. 


SVLLA B US. 

Introduction—The Nature of Fire—Spectrum Anal3rsis—The Spectroscope 
—The Practical Application of the Spectroscope—Its Application to the Sun 
—Evidence afforded by Spectrum Analysis that the Sun is Fire—The Sun’s 
Spots—Selective Absorption-^The .Suns Motioii*=^Spherical Form—Magni¬ 
tude—Conclusion ■ 

Terms; London. Three Guineas : Country, Five Guineas 
Address:—12, BEDFORD STREET, STRAND, LONDON. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Opening of WINTER SESSION, October ist, 1874. Introductory Ad¬ 
dress by Mr Edmund Owen. 

For further particulars apply to the Registrar at the Hospital, or to 

A. H. SHEPHERD. M.B.. Dean of the School. 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 

For particulars apply to the Dean, St. Mary's Hospital, Paddington, W. 


NOTICE_ROYAL SCHOOL of MINES, 

i ermyn Street, London.—The 24th SESSION will begin on THURS- 
>AV, the 1st October. • 

Prospestusos may be had on application. 

TRENHAM REEKS, Registiar. 


EVENING SCIENCE LECTURES—Mr. 

W. J. W. WILSON* F.C.S. F.P.S. (Demonstrator of Practical Physics 
at South Kensington), will commence the following Courses of Lectures . 
in the Theatre of the Birkbeck Institution, Southampton Buildings,! 
W.C., on October zst and and 

Acoustics, Light, and Heat, 30 Lectures, on Thursdays, at 8 p.m. 

Electricity and Magnetism, 30 Lectures, on Fridays, at 8 p.m. 

Fee for one Course, 5^. ; for the two, 72. 6d. For ^detadled Syllabus, pdr^ 
ctciilars of Special Pnses^ &c., aroly to tbe Libraisad. 

At the Class Examinations of the Science and Art Dej»rtment, May 1874, 

• 30 Papers in Physics were worked by Mr. Wilson's Pupils. ^ these, 67 
passed First Class and obtained Queen's Prises; 41 passM Second CH it 
a^ two failed. In 1873* 68 Papers worked: 45 Fiiit Class, 23 Second 
Class, and noHe/ailed, 
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ROYAL COUNCIL OF- EDUCATION.— 

The Laboratory and Qass-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of Che above 
Examinations can be studied either Privately or in Classes. Fmi 
moderate. Analyses and investigations conducted.~Apply to Prof 
E. V. Gardner. F.E.S.| F.S.A., 44. Berners Street, W 


EVENING SCIENCE LECTURES.— 

PHYSICAL GEOGRAPHY AND GEOLOGY.—Mr. H. FISHER, 
F.G.S.,will deliver, at the Birlcbeck Institution, Southampton Build¬ 
ings, Chancery Lane, a Course of Thirty Lectures on each of the above 
subjects, on THURSDAY EVENINGS at 7 and 8 o'clock respectively, 
commencing October 1st. Fee for the Two Courses, 7J. 6rf.; a Single 
Course, 5S .—For further particulars apply to Secretary. 


A BARGAIN.—For Sale, a Solid TELE- 

SCOPIC SPECULUM. Never used. Cost £-^1. No reasonable 
offer refused.—^Apply to J. DREW APPLEBY, 10, Park Road, New- 
casUe-on-Tyne. 


PRELIMINARY EXAMINATIONS of the 

COI.LEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERL£ BEN HAM (formerly of King’s College, London, author of 
several works), who has compiled, expressly for his own Pupils, Guides to 
the above, containing upwards of 40c) questions and answers on all the 
subjects of examination, has CLASSES READING ai his residence at 
Hampstead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence. Queen's Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterwortli, 7, Fleet 
Street, her Majesty's Publishers. 


MATRICULATION j:XAMrNATION, LOND. UNIV., January 1875. 

F. A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his Collie, READS WITH PUPILS for this Exam. 
He is assisted by efficient Lecturers in French, Chemistiy, and Classics, 
and has been particularly successful for this Exam., having passed fifty- 
.seven Pupils, to whom reference can be given. 1 'wo of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively 
A Class will commence e.'irly inSeptember^ and another early in October. 
Fees for the two, £i4Aod £to los. respectively. For further particulars, 
address 24, Old Square, Lincoln's Inn, W.C.—A few Residents can be 
accommodated in Mr. Hanbury’s hou.se at Clapham. 


PRELIMINARY EXAMINATION IN ARTS. ROYAL COLL. SURG., 
December 1874. 

F. A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his C(>llege, PRF.PARES PUPILS for this Exam. 
He is assisted by efficient Lecturers in French and Chemistry, and ha.c 
passed .several Pupils for this Ex.*im., to whom reference can be given. 
Terms from 8 to la (Guineas, according to subjects taken up and time 
of Joining the class. For further particulars, address 24, Old Square, 
Lincoln's Inn, W.C^ 


MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pass Examinations by a High Wrangler 
and Nat. Science Man. Successful in 'I'liition. In the Coniitry by 
Correspondence. Classses visited.—J. F. Blake, 6 , Wells Road, Regent's 
Park, N.W. 


FOR SALE.—A Collection of Rare Moths, 

&c*, the properly of a Missionary in India.—Apply at the Baptist Mis¬ 
sion House, iq, Castle Street, Holhorii, E.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. 100 Examples, asjr. ; 200 ditto, £2 10s. to 
£3 1 300 ditto, £4 10.9. to £0 ; 400 ditto, to ; 500 ditto, ^8 8.9. 
lo loi. Including Half Fossils, 250 Examples, £3 ros. 6k. : 400 

ditto, tC 6 . 150 FOSSILS illustrating Morris’s Chart or Lyrll's 
Manual, 305. ; as® ditto (mostly of the species figured), £3 ; 350 ditto, 
jCs to £6. RECENT SHELLS : 100 genera, £j ; 200 ditto, £2 los. 

ALFRED BELL, 5, Grafton Street, Fitzroy Sciuarc, London. 


TO NATURALISTS and GEOLOGISTS* 

—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(Sec Advertisement in Nature of June 18th ) For particulars of the<;c 
Collections address Fredc. Collingwcod, Esq . F.G S., 4, St Alartin's 
Place, Trafalgar Square, superscribed “Okkord Ca.<*tle Fund." 

July 8th. 


A LADY, thoroughly experienced, her tastes 

literary, desires a RE-ENGAGEMENT as COMPANION or 
AMANUENSIS Possesses knowledge of Housekeeping. No objec¬ 
tion to travel. Excellent references.—M.B., 13, Bishopsgate Street 
Without, E.C. 


The SKCOND MASTKR of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Science.s.—For further particulars apply 
by letter to “ Tripo.s," care of the Publbsher of Nature, ag, Bedford 
Street, Strand, London, W.C. 


NOTICE.— To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET. MANCHESTER, supply all the Apparatus 
enumerated in the SOUTH KENSINGT’ON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instruments, 
or to forward Estimates on application. Orders exceeding ;£a in value 
delivered free to any railway station in England. 


GEOL9GY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of ‘'LyeU’s Students' Elements 
of Geology," and facilitate the important study of this science, can be 
had at 2, s, 10, 20, 50, to 1,000 guineas. dMso, Single Specimens of 
Rocks, Miticnds, Fossil.*!, and Recent Shells. Geological Maps. Ham¬ 
mers. all the Kecenl Publications. &c., of J TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, jAmdon. 

TElTNANT^K^fi^B V* Geology and Miperalogy by Professor 

TEKMART, F.R.G.B., at hts rewdeoce, 149, Strand, W.C. 


The H alf ^^uinea Ale 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS, STOCKWEI.L. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed 'Wash, in a* hours Ibo 
hair becomes its original colour, and remains so by an ocra.sional using, 
los. 6e/.t sent for P.O order.- ALEX. ROSS, 248, High Holborn, Lon¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed nose is quickly hhaped 
to perfection. Anyone can use them, and without pain. Price xo^. , 
sent carriage-free for P.O. order.—ALEX, ROSS, 248, High Holborn, 
London. Piunphlct sent for two stamps. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From JOS. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, Sjf. ; T.ndics’ Chest Expanders from 51. 6^/. —SAL¬ 
MON ODY & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints; and I.AOIES’ ABDOMINAL BEL'IS, made to any 
Mze. Directions/or self-measurement and price.s post free. SALMON 
ODY & CO., 292, Strand, London. 


HOLLOWAY'S PILLS.—Hale Constitu* 

lions —The experience of yeiurs has shown that when the human frame 
ha.s become deuilitated from the effects of expo.Hure, exce.ss, or neglect, 
these Pills taken according to the directions will repair the mischief* 
Holloway*s Pills exercise the most wonderful tonic properties in all 
cases of nervous depression, whereby the vital powers are weakenedf 
and the circulation is languid and unsteady* They improve the appe¬ 
tite, strengthen the digestion, regulate the' liver, and act as gemle ape¬ 
rients. The Pills are suited to all ages and habits* A patient writes: 
** Your Pills to be valued require only to lie known. During many years 
I sought a remedy in vain, was daily becoming weaker, but when 1 
heard of your Pills, and had recourse to them, they soon restored me." 
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THJt ONLY CHEAP FARMERS’ NEWSPAPER, 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarkr, Secreury to the Central Chamber of 
Agiicultiire, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agricultnre of Great Britain (which now number upwards of 
18,000 members), besides giving original papers nn practical fanning, 
mud a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reirarted in this Journal, which is despatched the same 
evening so as to insure delivery to country subscnbers by the first post 
on Tuesday morning. Price yi , or prepaid, 15s. a year post free. 

Published by W. PICKERING, vr, Arundel Street, Strand, W,C. 


“THE GARDEN," 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“THE GARDEN *’is conducted by Wim.iam Robinson, F L.S., Author 
of “Hardy Flowers/* ‘‘Alpine I* lowers fur F-nglisli Gardens,’* “ The 
Parks, Promenades, and Gardens of I’nris,*’ &c. : and the best Writers in 
every Department of Gardening arc contributors to its pages. 


The following are some of the subjects regularly treated of in its paces 


The Flower Garden, 
landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and QucMions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

'I'own Gardens. 

The Conservatory. 

Public (inrdens. 

I’lie Grrrnhfni*.^ and Stove. 
The Hou'-chold 
Tlic Wild Garden. 

Tlic Kite hcii Garden. 


” THF. OARDF.N ’* may be obtained through all Newsagents and at the 
Railway Bookstalls, at ^d. per Copy. Tt may also be had direct from the 
lifTicc at 5f. for a Quarter, <jj. grf. fur a Hrdf-year, and jqs. 6d. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, W C. 


F-VERY THURSDAY, PRICE 4^/. 

NATURE r 

CHARGES FOR ADVERTISEMENTS. 

Three lines in column^ 2 s, (yd, ; (),i, per line nfler, ^ 

£ T. d. 

One-ci^hth page^ or quarter ccdiinm^ .... o 18 6 

Quarter pagey or half a eoluinn . V . . . . i 15 o 

Half a pa£e, or a column .3 5 o 

Whole page .6 0 0 

Adveriisemenfs must he sent to the Office before 12 o'clock 
on Wednesdays, 

Post-office Orders payable to MACMru.AN & Co. 
OFFICE : IIEDFORD STREET, STRAND, W.C. 
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Bl^JENTIFIC WORKS. 


Owens Colles^e Essays. — E.^says and . Id- 

dre«ise . by Pinre-^sors and T.rctvirers of the O-A-'en*; (.'ulleg*', M.imlirMei 
Pnhlishe;<l in Commemoration of the Opening of the New College Bnild- 
ing'-, October 7lh, 1873. 8vo, 14?. 

A series of papers bearing on such questions of liiCTatiire. srienrr*, and 
politics as arc of special interest ar the pies*Mit time, and written hy ni-n 
v\ho are fully competent to deal with the \ai ions suhir< is, '1 Iv* following 
are specimens of the papers:—1 triginal Kc‘eardi as a Means of Education, 
by Prof Roscoe ; Solar Physics, by Prof Bilfour St* wart; On some Kfla- 
tions of C!ulture to I’ractical Life, hy Prof, (ireenwood ; Si»mc lli.sloriral 
hesu'ts of the .Science of J^angnage, by Prof. Wilk iis ; '1 he liulic.iture 
Act of 187 { in its Rel.aiionto the History of ihejudiri.il System in Engl.'iud, 
hy Fr<)f. Bryce ; The Railways .and the .Slate, hy Prof. Stanley jevms , 
'J’he Peace of Europe, by Pi of. Ward, Ac. 

Rendu s Theory of the Glaciei's of Savoy. 

Ti.ansl.ited by At riii-n Wm r.s, Q C., late President of the? Alpine (’liili. 
To wliirh are added the Original ^Irnioir and Siipph merit.11 y Aitic h* , 
by Professors'I At r and Ri'Skin. Idilcii.with Inlroiluctc’ry Rem.uks, 
I'V Gp'iRc.tt FdKiJhS, B.A., JVoftssorof N.itural Philosophy in theAu- 
tlersonian University, (Glasgow. 8vo, 7^. u/. llhis d.iy. 

The. Princip/cs of Science. By Prof 

JEVf)NS, F.R.S. A Treatise on 1 ogic .and Sdentihe Method, Two 
vuls. 8vo, 25J. 

Elements of Physical Manipnlalion. By 

EDWARD C. PK'KERINCj, Professor of I^hyslcs in the Miiss.ichu- 
.setts Institute of 'I'cchnology. Ikart I. 8vo, toj. (^d. 

The Beginnings of Life: hein^ some ric- 

count of the Nature, Modes of Origin, and Traii^formation of I-nwar 
Organism^ By H. CHARLTON HASTIAN, M D. F.K.S With 
upwards of itx» Illustr.'itinns. 2 vols. rr.-wiiSvn, aSf. 

First Principles of Chemical Philosophy. 

By J. P. COOK E, ji’N., Frvinr Piofessnr of Chemistry and Mine¬ 
ralogy in Ilarvaid (.'ollege. Crown Svo, 'Phinl Edition, rcvi'-cd 

and corrected. 

Acadian Geology. The Geologic Siruclnre, 

Ortranic Rnnalns, and ISTineral rc'Turics o» Nov.-i Smiii, Nev' 
Brunswick, and I'rince. FdwMrd 1 dand. hy J W. DaW.SON, 
I.h.l). F.R S., PTinri]».d of Mrliill (‘ollege ami Univeisity, Montreal. 
Second Edition, revised and enlarged. Wnh Gco?f git\il M.ip .tnd llht'- 
traiinns, 8vo, i8.r. 

Ilcrcdiiary Genius: an Inquiry info iis 

T.iws .and (‘onscqiiences. By FKAN('I.S CiAI/I'ON, F.R "s. S\r, 

1 'T. 

The Theory of Evolniiou of Living 

Thing®, .and the F’rinfiples of FAohilioii ,ipi)ried to religion, m> - 
sid'Ti-il as illnstrallse of the Wisflom and Ih-nnireure ol tl-i Aliniglity. 
By the Rev. GLOKGE HENSLUW, M A. F.R..S. (’rown 8vo, 0.\. 

The Siudent's Flora of the British Islands. 

By J. D. HOOKER, C.B, F.R.S., Pirrident of the Royal Soculy. 
Globe 8 VO, lor. (xf. 

Professor Huxley’s Lay Sc^'inons, Ad- 

dic&se.®, and Reviews. New'and cheaper Edition, ^s. Gi. 

Professor Hiixlcfs Critiques and Ad- 

dresses. 8vo, \eis. (id, 

♦ 

On the Genesis of Species. By St. George 

MIVART, F.R.S. Second Edition, with Notes in reference and reply 
to Darwin’s “ Descent of Man.” With numerous Illustrations. Crown 
8 vo, qj. 

The Scientific Bases of Faith. By f. f. 

murphy. 8vo, 

So7ind and Music: a Non-matheniatical 

Treatise on the Physical Constitution of Musical Sounds and Har¬ 
mony including the chief Acoustical Discoveries of Professor HelmhoUz* 
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KING’S COLLEGE, LONDON. 

The THEOLOGICAL DEPARTMENT —New Students must present 
themselves on TUESDAY, September 39. , 

The College Theological Testumur can be obtained by 

A. Graduates in Arts of any British University, in three terms. 

B. Associates of the General Literary Department of King's College, in 
six terms. 

C. All duly qualified persons of st years of age, in .six terms. 

Two Studentships of the value of /Iso f®** yeans will be adjudged by 
examination to those entering the College in October next. 

■There is also a Prepwalory Clas.s for thoic w .slung to pass the Entrance 
Examinations. 

For information, apply, persoually nr by post-card, to J. W. Cunningham, 
Esq , Secretary. 


KING’S COLLEGE, LONDON. 

DKPARTMF.NT of GENERAL LITERA'I URF. and SCIENCE - 
New Students will be admitted on \V J'. DNESDAV, September 

The Departm''nt is ihu,** divided :— 

T. The Classical Division (cmbiacing Classics, Maihcmati:s, English 
History, and Modern Languages) 

3. 'i'hc ^lodern Division, Mhich iiuliidcs English, Latin, IModeni Lari' 
Kuaccs, Mathematics, Natural J^hilosoidiy, Chciiiislry, Geology, and Free- 
hand Draw ing. 

One Frcake Exhibition of jCso uill be given at the coiumenceincnt of the 
Michaelmas Teim to the Suuleut p.issmg the best e.x.iminaliou on entering 
the College. 

For information, apply, personally or by post card, to J. W. Cunningham, 
Esq., Secretary, 


KING’S COLLEGE, LONDON. 

DEPARTMENT of ENGINEERING .nnd APPLIED SCIENCES. 
—New Students will be adiniitcd on WEJ)NESI)AY, September 30. 

The course ol study provides practical education for young men who in¬ 
tend to engage in engineering, .surveying, architecture, telegraphy, ami the 
higher branches of chemical and nianufactiiriiig art. 

This Department lias attached to it a w orkshop, also chemical, physical, 
and photographic laboratories. 

One Freake and iwo College Exhibitions of jCqo, /30, and jC'2t respec¬ 
tively, will be given at the commencement of the Michaelmas 'J'erin to the 
Students passing the best cvamin.'Uion on entering the C'ollegc. 

For iurormation, apply, iieisoaalJy or by pjst card, to J. W. Cunningham, 
Esq., Serretary 


KING’S COLLEGE, LONDON. 

MFDK'Al. DEl-ARTMENT.—The WIN'l'F.R SES.SION will OT'EN 
on 'I’HUKSDAY, Oct i, with an Introductory I,ecturc liy Dr. FKRRl KK. 

Warneford ,Scholaidnps.—Students cnttr.ug in October next will have 
the privilege of contending for two Scholai.ships of each for thicc 
years 

Five Medical .^scholarships are awarded at the close of each winter session 
for pioficiciicj' in professional subjoru, vir., one of /I40 for two jears, one of 
jCy> for one 5 car, and thice of for one year. 

For furilit-r intorinalion apply, personally or by post-card, to J. W. Cun¬ 
ningham, F.sq , Si’creiaiy. 


KING’S COLLEGE, LONDON. 

The EVENING CLAS.SES.—Tlu's^ ( l.iw.! will RK-DI*FN on MON- 
DAY, October 5, in Divinity, Laiui,(iret-k, French,German, Hebrew, 1 Milan, 
Spanish, German lutcralurc, English Literature and t ointiosition, Enghsli 
History, Geography, Arithmetic, Writing, Mathematics, Lnmiucrce. Dr.iw- 
ing, Chemistry, J*rar'ti<'al Ghemisiiy, Meebanirs, I'JiysioIogy. Physics,Ihit.iny, 
Zoology, Logic. I’obiical Economy, Mineralogy, Gculogy, Law, and ]\iblic 
Speaking. 

For the prospectus, apply, personally or by post-card, to J. W. Ctmiiiiig- 
ham, Esq , Secretary'. 


KING’S COLLEGE, LONDON. 

The SCHOOL.—New Pupils will be admitted on TUESDAY, Sep¬ 
tember 22. 'J'hcre are four divisions :— 

1. Upper Cla-ssical School, intended fo prepare Pupils for the Universi¬ 
ties, for the theo’ogical, general literature, and medical departments of the 
College, and for the learned profcs.sions. 

2. Upper jModern School, intended to prepare Pupils for general and mer- 
caiuile persmits, for the department of Engmeeiing in the College, and for 
the Military Academies. 

3. The Middle School comprise.? several Cla.s.ses, each with its cla.s.sical 
and modern division, for Pupils who are loo old for the Lower, but not suffi¬ 
ciently advanerd for the Upper School Great attention is paid^ in this 
Division to arithmetic, writing, and bookkeeping, and to the .subjects re¬ 
quired for the Home Civil Service KxamiDation.s and those for mercantile 
appotntment-i. 

4. Lower School —This Division includes boys over eight years of age, 
and is intended to give a complete course of education up to such a point 
as will prepare them to enter with advantage either of the two senior 
divisions. 

For information, appVi personally or by post-card, to J. W. Cunningham, 
Esq., Secretary. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 


The next WINTER SESSION will commence on THURSDAY 
Oct. ifit, 1874, when the Introductory Lecture will bs given at 3 p.m by 
SAMUEL FENWICK, M.I)., Assistant Phy.sician to the Ho.spltai. 

Genetal Fee to Lecturf?, with two years’ Practical Anatomy, and Hos¬ 
pital Practice, 90 guinea;, pay.able in two instalments of 45 guineas each. 
Library Fee, jCi if- Special eiitiies ran be made to Lecture; or Practice. 

The Hospital contabis Ood beds. There are Medical and Siirgi:al Wards 
for Children, Wards for Syphilis, Special Departments for Dl^caies of 
Women, Diseases of the Eye, Diseases of the Ear, Diseases of the Skin 
and special arrangements for Diseases of the Throat. A Maternity Depart¬ 
ment exists ftT the* delivciy ofijing-iii women at their own homes. 5S6 
cas:rs were attended list year by the Students of the Hospital. 

Fur inslructiDn in Mental Di?cascs, Student; can a‘.lead without furdicr 
fr.c the practice of Dr. Julm Millar, Siiper'.ntcndent of lijllinal llou.se 
Asjliiiii, a few minutes' walk from the Ho.qiital 

Cliiiical Lccluri*?, b^lh Medical and Surgic.al, will be given every week, 
and piactlCid iusuuclions inijMricd in allllu* departments. 

■J’he In-patients dining 187? were 5,61), and the Out-patients : 

total, 4') 4?I. 

Al the Mcdic.al College, wbiJi bis been enlarged, I.ertuics will be given 
on all ths .subjects required by the Examining Hoards. 


Plfi/iN'n of the SUiJT ami Lecturers at the Cc/Zcec. 


Mr. J. Luke, F.R.S. 
Mr. Jolin Adams 
Ml. C’inling, F.K ,S, 

Dr. Herbert Davies 
Dr Andrew t’lark 
Dr. Ramskill 
Dr. Langdon Down 
Di Iliighlings-Jadson 
Dr Sutton 
Di. Fenwick 
Dr. Woodman 


I Dr. Stephen M.tcken7ie ' Dr. Head 
1 Dr. A. E. Sansom | l)r. Palfrey 
! Mr. Jonathan Hntchiii- Mr. H. I. Jiarrett 


I .son 

I Ml. Maunder 
I JMr. Couper 
I Mr. W.iltcr Rivliiita 
Mr. J.is Ad.I ms 
' Mr. W.i’cii 'r.iy 
' Mr MiCiiJtliy 
jMr. Reeves 


! Mr. A. W. Barrett 
Dr. Lethcby 
I Dr. Mcymoit l‘idy 
j Di. Pio-'scr James 
' Dr, Morcll-Maeken/lc 
! Mr. J, £. D. Rogers 
I Mr, Gilbert linker 


I he following Prizes and Appointments arc open without any further pay¬ 
ment to .Students paying the general fee of 90 guineas :— 

Seven Scluilarshijis, to be offered for competition in the Winter Session : 

1. A Scholarship of >^30 to the Student of less than three nio’ilhs’ stand¬ 

ing who pa-tses Ill October the best cxani'n.aikon in the subjects re¬ 
quired at the iVelimiiiary Kxaniiijatiun. 

2. A Si bolarship of to the .Student of lc‘is than three months* stand 

lug p'ace l second in the above cxa'iiination. 

3. A Scholnsliip of >^20 in Huinnii Anatomy for first-yc.ir Students ; to be 

awarded in Ajuil 1875 

4. A Scholarship, value ^25, in Anatomy, Physiology, and Chemistry, 

for fir t-ycar and second-year Suidciils; to be awarded in April 
iS 75 - 

5 A Hospital Scholar-ship. value for Clinical Medicine; to be 

aw'arded in April 1873. 

6. A Hispital Scholarship, v.alue for Clinic.il Surgery; lo be 

aw'ariled m Ajiiil 1873. 

7. A lliwinial .Schiilirship, value for Clinical Obstetrics, to be 

awarded in April 187s i .md a Ibize of 10 the Siiideut who ha*’ 
alten led most Midwilcry Cases for the Hospital during the pie- 
eeding twelve nnmihs. 

The Diickworih Nelsjn Prize, value ;^io, for Practic.al Medicine and Sur¬ 
gery (I licniual), 187^. 

i Mont y Prizes to the value of given annually by the House Committee 
for ze.il in Drc'^sing Giu-palients and knowledge of Minor Surgery 

Certificates of Honour in all the Classes according to the icsultsofthe 
(icncr.d Kxaininntion.s .'ll the end of the Session, and Special Certiheates to 
those who have filled w 1 h ^rcdit tlic diiiicr. of the Ho.spimI Appointments. 

Four Housc-Siirgeoi. ics, tenable for three or six months, and Dicsser- 
hliips to In-paticnls, optui to all. 

Dresserships to Uut-pulicnts, with the privilege of competing for the Prizes 
above mmtioued. 

Iheoffiw of the Resident Medical Officer, tenable for two years, with a 
salary of the first year, and ^100 the second yqar. 

The ()ffice of Junior Resident Medical Officer. f^naYile for six months. 

I’oiir Medical Assistaiuriiips, held for three mohtHs, with residence and 
board 111 the Hospital for three weeks. 

The office of Resident Accoucheur, tenable for six months. 

I N B.- Ihc holders of all the resident offices ate provided with rooms and 
board free of expense. 

T our offices of Clinical Assistants in the Out-patienU* Department, each 
at a salary of ^40. 

It* of Medical Registrar, salary 35 guinea. 

J he office of Surgical Registrar, salary 35 giiioeu- 
IVoscctors of Anatomy, Ward Clerks, and Posi-portem Clerks. 


r» A giving details, will be forwarded on application to the 

Bedell of the London Hospital Medical College, ^mer Street R. 

Further information may. also be obtained frm R. Adams, 


i* urttier information may al 


ms, R.C. J or Mr. 


vj^se Pean, at 
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THE INTERNATIONAL CONGRESS OF 
ORIENTALISTS 

T he International Congress of Orientalists, which is 
about to be held in London, from the 14th to the 
19th of September, promises fairly to become one of the 
most striking events of the autumn. This philological 
parliament is the successor and outcome of a similar 
Congress held last year in Paris, which inaugurated a 
movement likely to bear good fruit for a long time to 
come. The idea of holding once during every year a 
meeting of this nature in a different city originated with 1 
M. Gabriel Mortillet, a distinguished French savant^ who | 
proposed an annual International Congress of Prehistoric 
Archaeology. Of these, the first was held at Neuchatcl, in 
Switzerland, in 1866. At the Brussels Congress of this 
body, two monarchs, the Kings of Denmark and Sweden, 
commissioned agents to represent them on the occasion, 
and their example was followed by the municipal autho¬ 
rities of Bologna. The French Congress of Orientalists 
of 1873 was mainly due to the exertions of M. L^on de 
Rosny, who organised its machinery with the co-opera¬ 
tion of MM. Madier de Montjau and Zelinsky. The 
most prominent considerations of this Congress were 
directed towards the Japanese Empire, history, and lan¬ 
guage, and a very large and extremely interesting mass 
of literary and scientific material was accumulated, and is 
now in course of publication and distribution among the 
members of that meeting. This collection of essays is 
all the more important when we consider how few really 
accurate channels of knowledge concerning thjit remote 
country arc available to the European student. Although 
the French Congress was supported by a greater number j 
of members than the approaching London Congress ' 
seems at present likely to enrol, nevertheless it was I 
not well attended; for the principal Orientalists who | 
occupy fautciiils in the Institute held aloof from various i 
motives, while on the other hand the savavts of Germany, I 
in consequence of the recent war, were, however willing, 
yet prevented by the French national feeling from making 
their appearance in the capital city. Yet by far the 
larger number of the most eminent professors in Ger¬ 
many enrolled their names on the list of the supporters of 
the Congress. 

I'he London Congress has, however,'”no difficulties of 
this nature to surmount, and it will without doubt show a 
great preponderance of learned Germans; at the same time 
a reference to the list of members indicates a very strong 
contingent from the other side of the Channel. The vital 
principle of these Congresses is, that each, at the conclusion 
of its labours, transmits its powers to a chosen individual 
who becomes president for the ensuing year; this presi¬ 
dent is elected after the country has been fixed upon in 
which the next meeting is to be held. The Paris Congress, 
in accordance with this principle, selected London, as the 
metropolis of England, to be the place where the Con¬ 
gress of the current year should be held; and this was 
done out of respect for the learning of the country, 
although very flattering and advantageous offers had been 
made by other European countries, which would have 
Vnr X.-...N0. 2iA 


perhaps accorded an official reception more cordial than 
is likely to be given by the imperial authorities in this 
country. At the conclusion of the French Congress in 
September last year, Dr. Samuel Birch, K.R., Keeper of 
the Egyptian and Oriental Antiquities in the British 
Museum, a gentleman whose knowledge of the whole 
range of ancient remains, whether Greek, Roman, or 
Oriental, makes him facile princeps in this particular 
study, was elected president of the English meeting, and 
an executive committee was afterwards nominated to 
carry out the necessary arrangements. These preliminary 
matters arc now so far advanced that the programme 
has just been issued, and the sittings, which will occupy 
the entire week, will commence on Monday next, the 
14th inst. These’ Congresses are likely to produce 
several very excellent effects, by bringing together 
distinguished Orientalists who would probably not other¬ 
wise become personally acquainted with each other; 
by the mutual interchange of ideas, by the bringing about 
some understanding on many disputed points, and by the 
arrangement of some uniform system of transliteration 
and transcription of Oriental texts. But above all it will 
call public attention toj the importance of Oriental 
studies, alas! too long neglected in Great Britain, and 
will elevate in public opinion the position of Oriental 
students and studies, which already exercise, and will here¬ 
after still more powerfully exercise, an influence over 
European thought. 

The number of English members is at present about 
180, daily increasing and comprising all the names dis¬ 
tinguished in Oriental studies ; indeed, it would be diffi¬ 
cult to mention any Orientalist of leading note in England 
who is not a member of this Congress. In addition to 
these. Prof. Dr. Brugsch will represent Egypt. France 
will be represented by upwards of thirty members, of 
whom we may mention M. Fran^,ois Lenormant, Pro¬ 
fessor of Archaeology at the French Institute ; Prof. 
Jules Oppert, whose labours on the Cuneiform languages 
arc well known; and Prof. L 6 on de Rosny, who was pre¬ 
sident of the Congress last year. Germany is also well 
represented, sending such men as Prof. Brockhaus of 
Leipzig, a leading expounder of the old school of Sanscrit 
learning, with whom we may unite the name of Prof. 
Stenzler of Breslau; Prof. Dillmann of Berlin, chiefly 
known for his Ethiopic researches and his valuable lexicon 
and catalogues of Ethiopic MSS. in the British Museum 
and the Bodleian Library ; Herr Euting, Librarian of 
Strassburg, who has specially studied Phoenician inscrip¬ 
tions ; Prof. Haug of Munich, whose particular branch 
of study is the Sanscrit, Zend, and Pchlvi languages ; 
Prof. Krehl of Leipzig, an illustrious Arabic scholar ; 
Prof. Lepsius of Berlin, an Egyptologist of universal 
repute; Prof. Noldeke of Strassburg, who takes pro¬ 
minence for his knowledge of Arabic and Syriac, and 
has lately published works on the modem language of 
Syria ; Herr Pertsch, Librarian of Gotha; Prof. Roth 
of Tubingen, whose Sanscrit Lexicon of the University of 
St. Petersburg is perhaps the best work of its kind ; Prof. 
Spiegel, famed for deep studies in the Zend-Avesta and 
languages of Persia; Herr Trumpp of Munich, privat- 
docent, and lately appointed Professor of Arabic and 
Persian, who has published many works in the lan^age 
ojf Afghan, Sindhi, and Punjabi; Prof. Weber of Berlin, 

u 
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a Sanscrit authority of the new school; Prof. Weil and 
Prof. Windisch, both of Heidelberg, the former noted 
for Arabic learning, the other for Sanscrit and Celtic 
studies. 

The programme of meetings is as follows ;— 

Sept. 14,—Inaugural Meeting. With Address. 8.30 r.M., 
at the Royal Institution, 21, Albemarle Street. The meeting 
will commence with the election of the Council. 

Sept. 15. —Semitic Section. JVesident, Sir Henry Rawlinson, 
K.C.B. Secretary, W. S. Vaux, Ksq., F.R.S. Sitting, 2.30 
p.M,, at the rooms of the Royal Society of Literature, 4, St. 
Martin’s Place, Charing Cross. 

Sept. 16.—Turanian Section. President, Sir Walter Klliot, 
K.C.S. 1 . Secretary, Prof. Douglas. Sitting, 8.30 P.M., at 
King’s College, Strand. 

Sept. 17.—Aryan Section. President, Pi of. Max Miiller. 
Secretary, Prc*. Eggeling. Sitting, 2.30 r.M., at the Royal 
Institution, 21, Albemarle Street. 

Sept. 17.—llamitic Section. President, Dr. Birch, LI..D. 
Secretary, W. R. Cooper, Esq. Sitting, 8.30 r.M., at the 
rooms of the Society of Biblical Arch.Tology, 9, Conduit 
Street. 

Sept. iS.—Archieological Section. President, M. Grant Duff, 
Esq., M.P. Secretary, K. Thomas, Esq., F.R.S. Sitting, li 
A.M., at the rooms of the Royal Asiatic Society, 22, Albemarle 
Street. 

Sept. 19.—Ethnological Section. President, Prof. Owen, 
C.B. Secretary, R. Cull, Esq., F.S.A. Sitting, 2 30 r.M., at 
the rooms of the Royal Asiatic Society, 22, Albemarle Street. 
At the close of the sitting the members of the Congress will 
decide in what country the next Congress shall be held, and will 
nominate the president. 

There will be receptions on the following occasions :— 

Sept 15. — 10 A.M., at the British Museum. 

Sept. i 6 . — II A.M. The Right Hon. Sir Bartle Frerewill 
give a breakfast to the members of the Congress, at his residence, 
‘Wressil Lodge, Wimbledon. 

Sept. 17.“ 10 A.M., at the India Office Library. 12 noon, at 
the Soane Museum. 

Sept. 18.—Mr. Bosanquet will g've an afternoon garden party 
to the members of the Congress, at his residence, Claymoor 
House, Enfield. 

Sept, 19.—10 A.M., at the South Kensington Museum. 

During the meeting of the Congress a Bureau will be opened 
at the Royal Asiatic Society’s Rooms, 22, Albemarle Street, 
W., where every information concerning the Congress may be 
obtained. 

The Committee of the Scientific Club have kindly invited the 
members of the Congress to make use of their club house, 7, 
Savile Row, W., during the .session of the Congress. The 
foreign mcml^rs of the Congress and their friends are invited by 
the Council of the Royal Botanic Society of London to visit the 
gardens of the Society, in Regent's Park, at any time during 
their stay in London. Such members will be admitted to the 
gardens by producing their cards of memb;;rship. 


ANDERS JONAS ANGSTROM 

NDERS JONAS ANGSTROM, Professor of Physics 
in the University of Upsala, after a short illness of 
less than a fortnight, died, as we have already announced, 
on June 20, from an attack of inflammation of the brain. 
The death of Prof. Angstr 5 m,who has been cut down in 
the full vigour of his powers and in the midst of a noble 
and active scientific career, is a loss to the entire world of 
science. 

Angstrom was born Aug. 13, 1814, at the Logdo Iron 
Works Settlement in Medelpad. He was the son of a pastor, 
who in the early childhood of Anders Jonas, removed to 
UHanger, in Angermanland, and a few years afterwards to 
Siittna in the neighbourhood of Sandsvall, where he re¬ 
mained till his death in 1847. With no other means than 
the extremely limited stipend of a Swedish country minister, 


supplemented by the proceeds of a small glebe, the elder 
Angstrom kept his three sons—the present Dr. Johan 
Angstrom and Prof. Anders Jonas and his young brother 
Carl Arendt at school, and even assisted them in their 
subsequent attendance at the University classes at 
Upsala. In these efforts the father was strenuously sup¬ 
ported by his wife, without whose good management such 
e fforts would have been impracticable ; and to advanced 
age this admirable housewife continued to prosecute her 
daily task of spinning, without remitting her active super¬ 
vision of her household. 

Although circumstances compelled Angstrom to eke 
out the means necessary for his University course by 
his own exertions, he passed through all his requisite exa¬ 
minations with distinction and within the usual terms. 
After matriculating in the autumn of 1833, he took the 
degree of Doctor of Philosophy in 1839 ; became a phy¬ 
sical tutor in the same year, and assistant in practical 
astronomy in 1843 ; while in the years 1846 and 1847 he 
fulfilled the duties of the Chair of Astronomy at the 
University, during the temporary absence on the conti¬ 
nent of the professor. Owing to want of interest he had, 
however, five years to wait before he obtained any other 
fixed employment. The Chair of Physics had fallen 
vacant in 1839, the same year in which Angstrom 
graduated ; but then, and for some time afterwards, his 
abilities were not fully recognised in the University, while 
with his natural modesty he abstained from presenting 
himself as a candidate, although he might then have en¬ 
joyed the same good fortune as his friend and fellow- 
student, Malmstcn, who, after having had four years in 
which to prepare himself, was able on the death of the 
Professor of Mathematics, in the year 1843, to offer him¬ 
self as a successful candidate for the vacant chair. At 
length, in 1858, on the public recommendation of the 
Consistory, Angstrom was nominated to the Chair of 
J’hjsics, the duties of which he had performed for two 
years in the character of a pf o tanpore professor. This 
chair he continued to hold for the remaining sixteen years 
of his life. 

During his occupancy of the chair Angstrom secured 
for the physical museum of the University an admirable 
collection of instruments for the determination of different 
exact measurements in the various departments of physi¬ 
cal science ; and as far as the limited resources at his 
disposal pcimitled, he improved the physical labora¬ 
tories, and strove to awaken amongst the students an 
interest in the study of the exact sciences. He also con¬ 
tinued for a number of years, in the capacity of Secretary 
to the Royal Society at Upsala, to conduct its transactions 
with a zeal and devotion which secured for him the grate¬ 
ful recognition of foreigners as well as of his own country¬ 
men. 

Although Angstrom published memoirs on almost all 
branches of physical science, his name will be for ever 
associated with the history of spectral analysis, for which 
he obtained from the Royal Society of London in 1870 
the Rumford gold medal, a distinction which no Swede 
had ever before enjoyed. 

In order to show Angstrdm*s‘ place in scientific history 
in regard to this class of researches, it will be well in this 
place to briefly recapitulate the capital points.* 

** based upon the historical statement ip lockyer's 
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Fraunhofer, at the beginning of this century, pointed 
out the coincidence of place in the spectrum between 
certain dark lines which he saw in the spectrum of the 
sun and the bright lines in the spectrum of the dame of a 
lamp. In Dr. Brewster’s note-book, dated St, Andrews, 
Oct. 28, 1841, this passage occurs I have this evening 
discovered the remarkable fact that, in the combustion of 
nitre upon charcoal, there are definite bright rays corre¬ 
sponding to the double lines of A and B, «and the group 
of lines /r in the space A B. 7 'hc coincidence of two yellow 
rays with the two deficient ones at D, with the existence 
of definite briqht rays in the nitre finnre, not only at D but 
at A, a ana B, is so extraordhuiry that it inaicates some 
regular connection between the two classes of phenomenal^ 

We next have an important experiment made by Fou¬ 
cault in 1849, who pointed out that the electric arc pre¬ 
sented us with a medium which emits the rays D on its 
own account, and which at the same time absorbs them 
when they come from another quarter. 

The received explanation of this coincidence between 
the two bright lines of burning sodium vapour, and the 
two dark lines D in the solar spectrum, which extended 
the grasp of spectrum analysis from terrestrial substances 
to the skies, was taught by Prof. Stokes in his lectures 
about 1852, but was not published. 

In 1853 the idea was first published by Angstrom.* 

In his memoir, for the purpose of illustrating the ab¬ 
sorption of light, he made use of a principle already pro¬ 
pounded by Euler, in his Thcoria lucis ct caloris^ that the 
particles of a body, in consequence of resonance^ absorb 
principally those ethereal undulatory motions which have 
previously been impressed upon them. He also endea¬ 
voured to show that a body in a state of ^lowin^^ heat 
emits just the same kinds of light and heat which it 
absorbs under the same circumstances. He further under¬ 
took researches on the electric light, and stated that in 
many cases the Fraunhofer lines were an inversion of the 
bright lines, which he observed in the spectrum of various 
metals. 

Early in 1859, Mr. Balfour Stewart independently dis¬ 
covered the law which binds together radiation and 
absorption, establishing it experimentally as an extension 
of Provost’s law of exchanges in the case of the heat ra>s, 
and generalising his conclusion for all rays. 

In October of the same year, 1859, Kirchhoff esta¬ 
blished experimentally the same law for the light rays. 

On the occasion of Angstrom’s admission to the mem¬ 
bership of the Royal Society, General Sabine in his intro¬ 
ductory address mentioned that the obstacles opposed by 
the language in which Angstrom’s treatise had been written, 
and by distance from the scene of his investigations, had 
for three years prevented its very existence from being 
known to the scientific world at large; but when once 
the nature of that treatise became known, the fact was 
immediately acknowledged, that in Professors Stokes and 
Angstrom we are bound to recognise the fathers of spectral 
analysis. Indeed, in the “Optiska Undersokningar ” of 
the latter are to be found many of the fundamental prin¬ 
ciples of much that has since been accomplished in that 
department of scientific inquiry. In his work entitled 

Recherches sur le spectre solaire,” with its atlas of the 
normal spectrum of the sun, Angstrdm has given us an 

* **Optiska Undenoknii^r Trans. Royal Academy of Stockholm, 
1853. Translated m Phil. Mag. 4th series, yol. ix. p. 337. 


indispensable adjunct for all future students of spectruin 
analytical investigations. 

We have already stated that Angstrdm published 
memoirs on subjects connected with nearly every depart¬ 
ment of physical inquiry. Thus we have papers(i) Sur 
la polarisation rectiligne ct la double refraction dcs cristaux 
h. trois axes obliques ’’ (Upsala Vetenskaps-Socictets Acta), 
in which he gives the solution of the problem involved in 
the optical phenomena presented by such crystals which 
had been sought, but without success, by Neumann and 
MacCullogh. (2) On the “ Monoklinoedriska kristallcrnas 
molekuliira Conslanter” (Vet. Akad.’s Handlingar, 1859), 
(3J “ Ny metod at beslamma kroppars ledningsfdrmaga 
f6rVarme”--New method of determining the capacity for 
conducting heat in the human body—(Vet. Akad. Fdrh. 
1861) ; which contains the first determinations ever given 
of the absolute values of the capacity for conducting heat. 
(4) “Sur deux in(?galii( 5 sd’unegrandeur lemarquable dans 
les apparitions de la Comete de Halley” (Upsala Vet. 
Soc. Acta.). This treatise first excited the expectation 
amongst astronomers of obtaining certain results by means 
of a single method, (5) “ Sur Ics Spectres des gas 
simples” {Comptes Rendus^ 

These are among the most important of Angstrom’s 
numerous treatises, and in addition we may instance Irs 
celebrated monograph, “ M6noire sur la temperature dc 
laterrc” (Upsala Vet. Soc.’s Acta.), as well as a paper 
belonging to an earlier period, wliich appeared in the 
“ Denkschriften der Miincliener Academic,” 1844, under 
the title of “ Magnelische Bcobachtungen bei Gelegenhcit 
einer Reise nach Deutschland und Frankreicli.” 

As might naturally be expected, numerous scientific 
Societies sought the honour of numbering Angstrom 
amongst their members, as for instance :—Kungl. Vet. 
Akad. i. Stockholm ; Kungl. Vet. Akad. i. Upsala ; the 
Royal Societies of Berlin, Copenhagen, London, &c. He 
was, moreover, appointed Corresponding Member of the 
French Institute ; he twice obtained the Wallmarsk prize 
of the Vet. Akad. of Stockholm in 1865, in conjunc¬ 
tion with Professors Thaldn and H. Holmgren, and 
in 1869 with the former alone. He carried off two 
other prizes given by the same Society, and once he ob¬ 
tained a grant of money for his observations from the 
University of Upsala, before he had become a mem¬ 
ber of the Upsala Vet. Soc., which was the more 
acceptable to him, since for a long period he reaped 
a very inadequate pecuniary return for his scientific 
labours. Partly by the aid of the State, but mostly at 
his own personal expense, Angstreim several times visited 
the Continent, especially France and Germany. He was 
absent from Sweden in the years 1843, 1844, 1859, and 
during the summers of 1866 and 1867 ; but with one ex¬ 
ception he attended all the meetings of the Scandinavian 
Association for Natural and Physical History. In recog¬ 
nition of his great merits. Angstrom was made Knight 
of the “ Order of the North,” and Commander of the 
Vasa Order 1st Class, and of the Crown of Italy.” 


the iron and steel institute 

PIIS prosperous and useful association held its sixth 
summer meeting last week, from, the 1st to the 4th 
instant, at Barrow-in-Furness, a town whose rapidity of 
growth is unparalleled out of America. Twenty-five years 
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ago the village of Barrow, near the southern extremity of 
the peninsula of Furness, in Lancashire, had a popu¬ 
lation of barely 200; now the municipal borough ex¬ 
tends over an area of about 15,000 acres, with a popu¬ 
lation of about 35,000. Even fourteen years ago, when 
the first volume of Chamber.^ Encyclopcodia was pub¬ 
lished, it seems to have been so little known, or of so 
little importance, as not to find a place in that useful 
work. It is now a well-laid-out town, with fine docks, 
and some of the most important iron and engineering 
works in the kingdom \ while one of the steel works 
are considered to occupy a leading position in connection 
with the manufacture of Bessemer steel. This unequalled 
growth of the town of Barrow is entirely owing to the rapid 
development of the various industries connected with 
iron, the mineral deposits of the district being unusually 
rich. 

Such a town forms an appropriate meeting-place for an 
Institute which has done so much to develop the manu¬ 
facture of iron and steel, by affording a medium for the 
interchange of ideas between those who are engaged in 
the practical work of these industries or in the investiga¬ 
tion of the scientific principles on which they must be 
founded if they are to be successful. The Institute is to 
be congratulated on the scientific tone w^hich has all 
along pervaded its proceedings and its publications 
since it was founded in 1S69. Though it has had 
such a comparatively short existence, it seems to 
have been in all respects prosperous (it now numbers 
close on 600 members), and to have most satisfac¬ 
torily fulfilled the purpose for which it was instituted, 
the improvement of the all-important manufacture of 
iron and steel by the free interchange of ideas gene¬ 
rated by experience or scientific study. To quote the 
words of our contemporary Iron: “ Anterior to the 
establishment of this important society, the manufac¬ 
turers of iron in its various forms had scant opportunity 
of communicating in public the results of their own ex¬ 
perience, and of comparing those results with the obser¬ 
vations of other persons equally interested in their 
development. Various methods of working prevailed in 
different parts of the country, and not long ago many 
processes connected with iron and steel manufacture were 
regarded as trade secrets to be carefully treasured up and 
jealously guarded. To the abolition of these narrow and 
antiquated notions the Iron and Steel Institute addressed 
itself vigorously from its very inception. It soon became 
apparent that among the first promoters of the society 
there prevailed an earnest desire to cast aside all petty 
jealousy, and to add unreservedly their individual know¬ 
ledge to the general stock of information. Adherence to 
this excellent principle produced a prompt effect on the 
minds of iron and steel makers in all parts of the British 
Empire, and secured the sympathy of continental and 
American manufacturers.” This is a very valuable result 
lo have been accomplished in so short a timee, and may 
perhaps partly be accounted for by the high scientific 
character of those who have from the first been elected 
to hold office in the society. With such names on its list 
of office-bearers as his Grace the Duke of Devonshire, 
Mr. Isaac Lowthian Bell, F.iLS., Mr. Bessemer, Mr. 
John Jones, F.G.S. (general secretary), Mr. David Forbes, 
F.R.S. (foreign secretary), Dr. C. W. Siemens, F.RS., 


and others, the Institute has every chance of doing good 
work and of imbuing its members with a feeling of the 
necessity, in order to secure the highest success in their 
important industry, of importing into it continually the 
results of the latest and highest scientific research. There 
is little fear of the practical side of the iron and steel 
manufacture being neglected; and if this as well as 
other similar Institutes, do their work faithfully, and if 
the members enter upon their work equipped with 
a thorough scientific as well as professional training, 
there will be little fear of other nations outstripping us in 
this, as they threaten to do in other industries. To keep 
up the tone of the Institute, the importance of electing 
right men to hold office in it cannot be too much insisted 
on, and wc hope that in this respect it will go on as it has 
begun. 

The Barrow meeting seems to have been a real success; 
the only complaint being, as is almost always the case at 
such meetings, the difficulty of getting sleeping accommo¬ 
dation for the members ; in Barrow this is not to be won¬ 
dered at, as the people have scarcely had time yet to 
think about building hotels. The Duke of Devonshire, 
who is intimately connected with Barrow, the Earl of 
Lonsdale, the Mayor, and other dignitaries, as well as the 
railway companies and proprietors of the numerous works 
in and around Barrow, entertained the members most hos¬ 
pitably, and gave them every opportunity of inspecting 
the working of the numerous vast establishments con¬ 
nected with the industries with which the Institute is 
concerned. Indeed, the greater part of the four days 
seems to have been spent in visits and excursions ; and 
considering the nature and aims of the Institute, its time 
could not, perhaps, have been more profitably spent. A 
good many papers were also Jread, all of them of con¬ 
siderable practical value, but of too purely technical a 
nature for these columns. Among the more generally 
scientific we may mention Mr. Wurzburgeris very inter¬ 
esting and well-informed paper on the Geology of the 
West Coast Iron Ore Districts, and Mr. Charles Smith's 
paper on the Iron Ores of Sweden. The last day, Septem¬ 
ber 4, was entirely devoted to an inspection of various 
mining works in the West Cumberland district. 

Altogether wc have no doubt that the members of the 
Institute will look back upon the Barrow meeting as one 
of the pleasantest and most instructive they have had. 
The Right Hon. Earl Granville has been elected president 
for the years 1874-6. 


SHARPENS BIRDS IN THE BRITISH 
MUSEUM ” 

Catalogue of the Birds in the British Museum. Vol. I.— 
Accipitres. By R. Bowdler Sharpe. (Printed by order 
of the Trustees.) 

HE great value of Dr. Gunther’s Catalogue of 
Fishes” in the British Museum is appreciated by 
all working zoologists; and when Mr. Sharpe was 
appointed one of the Senior Assistants in the Natural 
History Department of that noble institution, ornitho¬ 
logists had every reason to hope for an equally important 
work on the birds in the same collection, all fully realising 
Mr. Sharpe’s perfect competency for the execution of so 
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arduous a task. The volume before us shows that their 
hopes were not misplaced. The Hand-List of Birds,” 
by the late Mr. G. R. Gray, invaluable as it is on account 
of its extensive indexes and easy method of reference, 
has a very definite and narrow limit of utility; it is an 
essential supplement to a library, but gives no detailed 
information itself. The work before us has a very different 
scope. Besides the nomenclature and the synonomy of the 
whole bird-class, it will contain the complete description 
of each species from the hand of one of our most able 
and enthusiastic ornithologists, based upon the finest 
collection in the world, the deficiencies of which, through 
the liberality of the trustees and the energy of its super¬ 
intendent, are being so rapidly diminished, that, as we 
arc told in the introduction, of the 354 certain species of 
diurnal birds of prey at present known, less than thirty are 
desiderata in the collection. Woodcuts, scattered through 
the volume, help to illustrate many of the peculiarities of 
the heads, tarsi, and toes of the species to which they refer; 
whilst twenty or so coloured plates, from the pencil of 
Mr. Keulemanns, assist in indicating the special charac¬ 
ters of type-specimens and rare forms. 

A glance through the work tends strongly to confirm 
our prejudice against the existing rules of avian nomen¬ 
clature, and makes us hope that before long some im¬ 
provement in the direction of simplification will be 
adopted. The system of Linnaeus was a binominal one, 
no doubt; but though that at present in vogue still retains 
that name, it has gradually drifted into a quadrinominal 
system. The number of species of birds is certainly 
large, but hardly beyond the grasp of a binominal nomen¬ 
clature. As it is, each bird receives its two Latin names, 
generic and specific, added to which is that of the author 
wlio originally described it as such, in brackets or not, 
according lo whether he placed it in some other genus 
or in the one in which it is retained. Could not some 
universal congress be formed to determine once for all a 
name lor each species, based on the laws of priority, pre¬ 
sent knowledge, and euphony, and so fix the appellation 
of all now known birds, as a starting-point for future 
workers, so that it need no longer be felt that the publica¬ 
tion of every new book which has any pretension to sound 
work will bring with it changes in the naming of even 
our most familiar species, which are as confusing as they 
arc unimportant ? In the work before us the well-known 
smallest of the diurnal birds of prey is shown to have to 
be placed in a new genus, Microhierax^ instead of retain¬ 
ing its habitual name HicraXy whilst the King Condor 
must in future be Caihartes instead of GyparcliuSy the 
Black Buzzard changing to Caikarisics or CatharUta^ 
according to the appreciation of gender in the author 
transcribing it. 

The Turkey Buzzard fares still worse. Its generic dis¬ 
tinctness from the last-mentioned bird must have struck 
Mr. Ridgeway in the United States and Mr. Sharpe in 
this country almost simultaneously. Both authors must 
have had the works in which they announce their pro¬ 
posed change in proof at the same time. The ** History 
of North American Birds,” however, appeared shortly 
before the volume under present review, and consequently 
the still-bom (Enops has to sink into a synonym of 
Rhinogryphus. A similar fate has awaited Urubitinga 
nricincta, which will have to stand as Anknor instead of 


Erythrocnema, Among other fresh genera we find Lopho^ 
triorchiSy which includes SpizaHus kienei^i and S. isidorii; 
and containing only As/ur maentrus; and 

others. With regard to species, Mr. Sharpe has separated 
off the smaller brown Condor as S. aequatorialis; the 
Turkey Buzzard, with ycllqw head and white irides, as R, 
peniigra; an Asiur, obtained by Mr. Wallace in Lom- 
bock and Bourn, as A. wallacii; and a Falcon, which 
Prince Bonaparte and Prof. Schlegcl consider a melanism 
of sevcrtiSy as reiiglosus. 

Next with regard to the classification which is adopted ; 
as the work does not profess to be more than a catalogue 
and a key for the identification of the species, it would 
not be fair to expect that in the separation of the different 
families and genera described all the known peculiarities 
should be given ; sufficient for the ready identification of 
each being all that is required. Consequently when the 
sub-family Polyboidncc of the,family Falconidcs is divided 
up as in the followingjtable, without any further definition, 
it is evident that the author only attempts to give a 
minimnm, and not a maximum number of distinguishing 
features. 

rOLYP.t>RIN/K. 

Key to the Genera, 

a, Middlc'tail-feathers not elongated. 

Nostrils oval. . . . Polybouus. 
l>\ Nostrils round . . . Iimcter, 

b. Middle tail-feathers extremely elongated ; head 


with elongated plumes. 
d, Nostrils vertical ovals; 
forehead with erect 

crest. Cariama. 

b\ Nostrils perpendicular 
ovals ; forehead not 
crested. Sekpf.m rARius. 


In the above instance we are astonished, as many 
others will no doubt be, not so much at the slightness of 
the differentiation of the genera, as at the tact that Cariama 
and Scrpcntariits arc placed in such intimate relation 
with the Caracaras. The illustrious Nitzsch, whose 
opinions on classification are more to be relied on than 
those of any other zoologist, it is true, placed the Secre¬ 
tary Bird with the Accipitres, though he retained the 
Cariama with the,Bustards. More recently there has 
been a tendency, which is daily becoming stronger, lo 
combine the one with the other. The question then arises, 
are they Bustards or are they birds of prey? Internal 
structure is^overpoweringly in favour, of the former posi¬ 
tion ; and such being the case, it is almost to be regretted 
that no further notice has been taken by Mr. Sharpe of 
their peculiarities than the statement that in two out of 
the four genera of the PolybOrina?, the median tail feathers 
are elongate, whilst in the other two they are short, espe¬ 
cially when Pandion is placed in a sub-order by itself; 
and, as it happens, has its foot accidentally represented 
without the ungual phalanges or any of the three anterior 
toes. For though Serpentarius presents strongly marked 
external facial resemblances to PolyboruSy which, by the 
w'ay, are not to be found in Cariamay nevertheless in 
other respects they both differ so much from all other true 
Accipitres, that it would be impossible, even if they were 
birds oi prey, to do otherwise than place them in a sub¬ 
order by themselves; which is the same thii^ as saying 
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that their relationship to the Caracsuras is not more inti¬ 
mate than to the eagles and the hawks. 

Similarly, the American Vultures, or Cathartidcr^ if they 
are vultures at all, which is extremely improbable, can 
hardly be included in the same family with their typically 
accipitrine namesakes, but must be placed independently 
by themselves. The conformation of the feet alone, and 
more especially the diflerence in the proportionate length 
of the phalanges pointed out by Prof. Huxley, is alone 
sufficient to decide this point. 

Leaving these minor points out of the question, how¬ 
ever, as having little or no bearing on the true value of 
the whole, we look on the volume before us as the pre¬ 
cursor of others, which if all completed in the same 
thorough and able manner that is throughout manifested 
in the first, will form a standard ornithological work, the 
importance of which it will be impossible to over¬ 
estimate. We wish Mr. Sharpe all success in the further 
prosecution of his almost herculean task. 


OUR ROOK SHELF 

I, The Principal Timber Trees. 2. Select Plants {ex- 
elusive of timber trees). 3. Additions to the Lists of 
the principal Timber Trees and other Select Plants 
readily eiij[^ible for Pictorian Industrial Culture, lly 
Baron Ferd, von Mueller. (Melbourne.) 

These papers, drawn up by Baron Mueller, and first 
published in the Proceedings of the Zoological and Ac¬ 
climatisation Society of Victoria, are something more than 
mere lists, inasmuch as in their separate pamphlet form, 
in which form they have all since been issued, the first 
occupies 58 pp. 8vo, and was issued in 1871 ; the second, 
428 pp. 8vo, issued in 1872 ; and the third, the “ Addi¬ 
tions,” 40 pp, 8vo, issued only a month or two since, and 
only just come to hand. 

It is not on account of any original observation being I 
made into the properties or uses of the trees or plants 
enumerated that we think these papers worthy of notice, 
but rather on account of their practical use in imparting 
to an unscientilic colonist a knowledge, not only of such 
trees and other plants as may grow in the climate, but 
also of their value in an economic or commercial point of 
view. By means of a pamphlet like either of the above, 
we have ready references to plants, natives of nearly every 
part of the globe, which are, moreover, with some autho¬ 
rity considered suitable for acclimatisation in Australia 
and other countries. Such information as the geographi¬ 
cal distribution, habit of the plant, &c., could only be 
obtained by reference to the numerous Floras and bulky 
botanical works which are as sealed books to the colo¬ 
nists generally, while the economic applications would 
have to be sought for in numerous other and totally distinct 
works, for our Colonial Floras seldom or never even touch 
on this important part of the subject. Baron Mueller, 
indeed, says that these lists are intended not so much to 
contain records of original research as to bring together 
information more condensed and more recent than would 
be attainable in costly or voluminous works of even 
several languages.” 

The arrangement of the genera is alphabetical instead 
of being scientific, and the following examples will show 
the sort of information given ;— 

“ Buxu f sempcf vinns L.—The Turkey Box Tree. South 
Europe, North Africa, South-west Asia. This slo#- 
growing tree should be timely planted to provide the 
indispensable box-wood for wood-engravers and musical 
instrument makers, as yet no good substitute for it having 
been discovered. The box tree needs calcareous soil for its 


best development Among allied species, B. balearica 
attains a height of eighty feet” 

Then follows a list of other species of Buxus^ about 
which, however, little is known as to the value of 
the respective woods. Here is another example, taken 
haphazard :— 

“ Guevina avellana Molina,—-Extends from Middle 
Chili to the Chonos Archipelago. Briefly alluded to 
already in the list of trees desirable for Victorian forest 
culture. One of the most beautiful trees in existence. The 
snowy white flower-spikes produced simultaneously with 
the ripening of the coral-red fruit. In the cooler southern 
regions the tree attains considerable dimensions. The 
wood, tough and elastic, used for boat-building. The 
fruit of the allied Brabejum stellatifolium can only be 
utilised with caution in a roasted state as an article of 
diet, because it is noxious, or even absolutely poisonous, 
in a raw state.” 

Guevina avellana is a Proteaceous tree, the fruits of 
which arc very similar in appearance, and the seeds very 
similar in flavour, to those of the Australian tree Maca- 
damia teniifolia. These lists will probably prove useful 
not only as a guide to the selection of plants for the pur¬ 
poses of acclimatisation, but also as a handy reference for 
economic species generally. J. R, J. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications i\ 

A Remarkable Thunderstorm 

[I’he following letter has been forwarded to us for publication 
by Mr. R. 11 . Scott, K.R.S.— Ed.] 

“ Yorkshire Philosophical Society, 
York, Sept. 2, 1874. 

“ Dear Sir,—T have to report to-day one of the most unusual 
thunderstorms that 1 ever remember. It began to be dark about 
12 30 noon, and rain fell ; at 12.40 it was much darker ; at 12 43 
ralu fell m torrents, but was so much driven by the wind that 
you saw it being driven like snow in packs ; so dense was it now 
anil for ten minutes that 1 could not see chimney-pots icx> yards 
di-tant. The thermometer must have fallen tremendously, for 
windows were so steamed inside as to be opaque. 1 remarked 
that the clouds went in the direction of N.W., while the wind 
was S.S.W., and force about 8. Part of ihs time it went in 
whirlpools, as it were ; during the climax of ten minutes we had 
rain with lightning and thunder, then snow, and snow and sleet, 
and distinct hail afterwards, but not of large size. 

“ I should have taken the state of the instruments, but I was 
about h.alf a mile from the museum. —I am, «^c., 

(Sit»ncd) “C, Wakkkiei-ii 

“ R. II. Scott, ICsq., F.R.S., 

“ Diicctor, Meteorological Oflice. 

‘*P.S.—Rain measures *49. There was lightning (a little 
forked, the rest sheet) and thunder during all the storm.” 


The Exhibition of Specimens and Apparatus at the 
British Association 

Tf no one else ha.s already done so, will you permit me to call 
acicntion to the valuable feature of the Belfast meeting of the 
British Association i)rescnted by the exhibition of specimens, 
apparatus, and diagrams in the Anatomical Museum, due, it is 
understood, to the energy and perseverance of Mr. Ray Laii- 
kester. Here were to be seen, for instance, Mr. Symons's series 
of thermometers illustrating variations in sensibility, a collection 
of bones and other remains found in Kent's Hole and the Vic¬ 
toria Cave, during 1873-74, Dr. Pye Smith's large undescribed 
Medusa, the diagrams and plants which illustrated Dr. Hooker’s 
address on Carnivorous Plants, specimens breech-loading 

fire-arm.s, and many other objects of interest, all catalogued in 
each day’s issue of the Journal.” It is to be hoped that a 
similar collection, rendered still more complete through the co¬ 
operation of the authors of papers, will be an addiuon to the 
attractions of all future meetings of the Association. 
Penmaenmawr, Sept 4 Alfred W. Bsnkbtt 
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Photographic Irradiation 

In Nature, vol. x. p. 245, Mr. W. C. Crofts adds his experi¬ 
ence to those previously given in your journal, and gives his 
conclusion as opposed to that of Mr. Aitken (vol. x. 
p. 185). Like most conclusions based on incomplete evi¬ 
dence, it does not conclude anything. The fact is as I 
have stated it in my previous note (vol. x. p. 205) on 
the subject, and when I return to England I will be most happy 
to demonstrate it to anyone who cares to examine the question 
thoroughly. Mr. Crofts* experience with the Liverpool dry 
plates agrees with my own, for these plates are prepared with a 
pyroxyline which gives a minimum of irradiation when backed,” 
and give the best quality of image for scientific purposes attain¬ 
able with a bromide film; but certain qualities of pyroxyline 
prepared in precisely the same way will show irradiation that 
nothing can cure, even when used for making transparencies by 
contact, where, of course, there can be no question of influence 
of any optical delects. The unquestionable fact that a collodio- 
albumen film acts in so totally different a manner from one of 
hromized collodion should prove that the lens has next to nothing 
to do with it. 

My conclusions may be very imperfect, but so far as they go 
they are definite, and are drawn, not from two or three, but 
from hundreds of experiments with all kinds of dry plates and 
many different samples of pyroxyline, and whatever they may be 
worth, they fully support Mr. Aitken’s views. 

New York, Aug. 19 W. J. Stillman. 

Pfluger on the Salivary Glands ” of the Cockroach 

I WAS much interested in reading Prof. Redfern's able address 
at the British Association this year, more especially with that 
portion which dealt willi the observations of Prof. Pfluger on the 
histology of the so-callcd “ salivary glands ” of the cockroach. 
In the year 1871 I wrote a short paper in Professors Humphry 
and 'rurnePs Jouinal (vol. v. p. 242 el sty,) upon these 
organs. In this I ventured to doubt the truth of the generally 
accepted hypothesis as to their functions. My reasons for so 
doing may be summarised as follows:—l. The appendages in 
question are perforated throughout by ramifying spirally coated 
tubules differing only from tracherc in this respect; during their 
passage through the organs in (piestion they receive a layer ex¬ 
ternally of yellowish tissue, which may be, as Prof. Pfliiger 
suggests, epithelial glandular tissue. 2. These tubules with the 
sacculi opening into them can be more or less fully injected with 
a liquid by simply immersing the insect in a suitable menstruum, 
and placing it under the exhausting receiver of an air-pump. 
Tliis experiment demonstrates indubitably that this tubular system 
contains an elastic which for anatomical and other reasons 

I conclude to be air. 3. As far as my experience carried me, 
the sacculi, the supposed reservoirs of the saliva, never contained 
naturally any liquitl whatever, but upon opening the thorax were 
invariably found to be collapsed and apparently empty. This is 
precisely what would occur supposing that during life they were 
filled by and communicated readily with the external air. 

1 have not yet had an opportunity of referring to Prof. l*flugcr*s 
paper, and I am consequently obliged to accept his statements 
at second hand. In noticing the intimate connection there is 
between these organs and the nervous system of the insect, he 
confirms what I have myself observed. It is some years since 1 
last anatomised a cockroach, and meanwhile I suppose these 
insects have utilised their organs in the way mentioned by Prof. 
Pfliiger, and we can now see “ transparent drops . . . transuding 
from the ends of cells when the saliva has been made to flow by 
irritation of the gland.” On looking over my microscopic speci¬ 
mens 1 find that 1 still have by me one showing the so-called 
“ salivary duct ” and a sacculus injected in the way I have men¬ 
tioned. Any one may satisfy himself that this result is 
feasible by trying the experiment. In doing so the only caution 
required is to exhaust the air gradually and to keep the immersed 
insect in a partial vacuum for a few hours. Failure under these 
circumstances is almost impossible. 

London, Sept 2 W. Ainslie Hoilts 


THE CONFERENCE FOR MARITIME 
METEOROLOGY 

HE Conference, held at the Meteorological Office, 
116, Victoria Street, for the purpose of reconsider¬ 
ing the decisions regarding maritime meteorology made 


at the Brussels Conference in 1853, has concluded its 
sittings, and the Report of its proceedings will be pre¬ 
sented to the Permanent Committee, appointed by the 
Meteorological Congress of Vienna (of 1873), which holds 
its meeting at Utrecht in the course of the present week. 
The Conference consisted of twenty-five members, be¬ 
longing respectively to every maritime country of con¬ 
sequence in Europe, except Sweden and Turkey. India 
and China were also represented. Prof. Buys Ballot was 
elected president, and Capt. Hoffmeyer and Mr. Scott, 
F.R.S., secretaries. It met on the 31st ult., and at once 
subdivided itself into two sub-committees, dealing with 
the various questions connected with (i) “ Observations,** 
and (2) Discussions.” Each sub-committee held four 
sittings, and at the closing meeting of the Conference the 
several resolutions framed by the sub-committees were 
adopted, in most cases unanimously. Inasmuch as the 
Conference was an outcome of the Vienna Congress, these 
resolutions will not be published until they have been 
communicated to the Permanent Committee as above 
mentioned. Their general scope is towards the attain¬ 
ment of greater uniformity in the methods of meteor¬ 
ological observation at sea, and of subsequent publication 
of the results. On Thursday, by kind permission of the 
Astronomer-Royal, the members went to Greenwich in 
the morning, where they were conducted over the mag- 
netical and meteorological department by Mr. J. Glaisher, 
F.R.S. In the afternoon they spent some hours at Kew 
Observatory, where they were received by Mr. Jeffery, the 
superintendent, and in the evening the whole party was 
entertained at dinner at the Star and (rirter, by some of 
the members of the Meteorological Committee. On Fri¬ 
day several members availed themselves of the great 
courtesy of the War Office, and repaired to Woolwich, 
where they were conducted over the Arsenal by Colonel 
Field and other officers connected with that department. 
Finally, on Saturday, they inspected the Meteorological 
Office, where the meetings of the Conference had been 
held, and paid special attention to the arrangements there 
existing for reproducing the records of the photographic 
and other instruments at the several observatories in the 
United Kingdom. 

ON SEWAGE AND SEWAGE FARMING 
No. I. — Northampton, 

A FTER having had practical experience of the fer- 
tilising effects of sewage and liquid manure, I have 
for several years devoted part of my leisure time to an 
examination of the arrangements adopted by the principal 
cities and towns for disposing of sewage. At first I looked 
at it froin the agricultural stand-point; but as I proceeded 
with the inquiry I had to widen the range of view. 

The place 1 visited last is Northampton. I propose 
at present to write a concise note of what the authorities 
of that town have done. 

Northampton has a Board of Commissioners for dealing 
with sewage and kindred nuisances, which is distinct from 
the corporation. I believe their number is limited to 
twelve ; of whom six belong to one political body, and six 
to the other. These twelve Commissioners, as a body, 
must, therefore, be non-political; six of one being equal 
to half-a-dozen of another. 

The town contains at present about 50,000 people. 
Many experiments were made at the expense of this body 
for purifying the .^ewage. At last they adopted the 
sclieme which I proceed to describe. 

Near the town there is a number of tanks in which the 
sewage is allowed to settle for some time so as to enable 
the more bulky of its solid contents to fall to the bottom 
and be collected. Deprived of these solid matters, 
the sewage is conveyed in a main culvert, about four mil^ 
from the town, where it is received on a tract of ground 
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containing upwards of 300 acres, which was purchased 
at a cost of 130/. an acre. I may mention that all the 
figures were obligingly communicated to me, verbally, by 
the chief officer of the Commissioners. Up to the present 
the outlay has amounted to upwards of 84,000/. The 
soil is not naturally the best adapted for sewage-farming; 
it does not, however, offer any insuperable obstacle to 
success. The sewage is received at the highest point of 
the farm, from which it flows by gravitation to the lowest, 
whigh is several feet below the river that runs by, and 
into which the sewage passes after it has undergone 
clarification. 

The sewage is distributed over the farm by a simple 
system of carriers, and it is used mainly for irrigation. 
After it goes over one plot it flows to another, and so on¬ 
wards, At the lowest part of the farm a permanent plot 
of osiers has been planted; the intention being that this 
plot will serve as a filter-bcd for abstracting from the 
sewage all offending material which is not taken out by 
irrigation. After percolating through the soil of this 
osier-bed, the clarified sewage is received in a second, or 
outlet culvert, which is about two miles long, and in 
which the fall—one foot per mile—is less than that of the 
river. 

Under cultivated crops of all kinds at the present time, 
there are about 100 acres. There is one good plot or 
field of Italian rye-grass; one good, and one indifferent plot 
of mangold wurzel; and one good plot of beans. A large 
field of Italian rye-grass has utterly failed, and in its place 
grew a luxuriant crop of weeds, which would have proved an 
attractive feature in a botanic garden. There arc other 
failures on which it is useless to dwell. 

The land is not farmed in what could be called a skil¬ 
ful manner ; indeed, the engineer frankly said that up to 
the present, farming had been a secondary object with the 
Commissioners. 

The greater part of the uncropped land has been 
recently purchased. It is now‘ being prepared for the 
sewage at a cost which will doubtless exceed 20/. an acre. 

I cannot help thinking that a ^simpler scheme would 
answer equally well for irrigation. 

It will be understood at once that the inhabitants of 
Northampton have been rid of the abominable stench 
which the sewage formerly inflicted on them. But there 
remain for consideration two points of very great import¬ 
ance to the people who live along the river below the 
sewage farm. In the first place, if the sewage be not 
deprived of its organic impurities on the farm, it must, 
on mixing again with the river, cause a fresh nuisance. 
That the people do think so is evidenced in a newspaper 
report which lies before me ; and judging from what I 
saw of the effluent water, I can sympathise with these 
people. I took a small bottle of this water, which 1 
find contains a large quantity of organic matter. As it 
went on the osier-bed it was still sewage most unmistakc- 
ably ; and when the pores of this bed—this so-called filter 
bed—become full of the organic impurities, as they soon 
must, the complaints will become louder and louder, and 
justly so. 

I have a second objection to the arrangements here 
adopted, and it is this: What guarantee is there that the 
coniagium of any infectious disease which may be in the 
sewage is destroyed ? That some of it would be oxidised 
or destroyed in Howing over the ground is certain ; but 
the necessities of the case require that the whole of it 
should be destroyed. I have made experiments which 
prove conclusively that the contagium of infectious cattle 
diseases is not destroyed in flowing over land, nor in 
passing through such a filter as is nere provided; and 
as there is no evidence to show that the contagious prin¬ 
ciple of human infectious diseases is not eoually active, 
it cannot be said that the Commissioners of Northampton 
have satisfactorily disposed of the sewage of that town. 

Thomas Baldwin 


NOTES 

Wfi take the following from the New York Nation of Aug, 20;— 
“The American Association for the Advancement of Science 
has held its annual meeting at Hartford during the past and pre¬ 
sent week. The most impoi'tant business before the meeting has 
been the consideration and adoption of a new constitution, de¬ 
signed to remedy a long-continued evil growing out of the popular 
character of the Association. The scientific character of the 
papers and proceedings has very frequently been such as seriously 
to compromise the standing of the Association in the scientific 
world. To remedy this, it has been decided to select from the 
members those who are engaged in science and form them into a 
separate class of ‘Fellows.’ All the officers of the Association 
arc now to be chosen from this class, and the power of the 
several committees to exclude improper or unsuitable communi¬ 
cations has been increased. All friends of science will await 
with interest the working of this improvement. The necessity 
of some vigorous and effective measures must be obvious to any 
one who will t-imply examine the lists of papers presented for 
reading. Among some hundred authors, the number of really 
eminent men may be counted on one’s fingers, while the large 
majority are entirely unknown, and present papers which, so far 
as can be judged from their titles, are of no scientific importance. 
We greatly doubt whether this evil will be cured by anything 
short of a radical change in the publishing system of the Asso¬ 
ciation. So long as there is a volume of ‘ Proceedings ’ to be 
published, so long will there be a pressure on the part of the less 
desirable class of members to have their papers printed, and this 
pressure can be resisted only by a little more moral courage on the 
pail of the Standing Committee than it has hitherto exhibited. 
While such papers are admitted, we may be sure that few of the 
abler members will wish their productions to be seen in such 
company. It is gratifying to notice that the present meeting ex¬ 
hibits a decided improvement in this respect, and that notwith¬ 
standing the general unimportance of the communications, the 
subjects of ether and atoms do not appear among those discussed 
before the Association,” 

Under the Principalship of Monsignor Cape], a Catholic 
College is shortly to be opened in Kensington, in which the 
Natural Sciences will be taught without restrictions. A museum, 
a laboratory, and lecture rooms are in readiness; and in tire 
Educational department more than one appointment has already 
been made. Mr. St. George Mivart is to lecture on zoology during 
the w'inter months, and on botany in the summer. Mr. Barff is 
lo lecture on chemistry. From what we hear, it wdll not be for 
lack of means that this institution will not be successful. 

Amongst those who will probably be candidates for thepro- 
fessorsliip of Zoology and Comparative Anatomy, now vacant in 
University College, London, are Mr. E. Ray Lankester, Dr. J. 
Murie, and Mr. li. Seeley. 

Dr, Alleyne Nicholson has been appointed to the cliair 
of Biolo^ and Physiology about to be established in the Durham 
University Colleges of Medicine and Physical Science, Ncwcastle- 
on-Tyne. 

On the 3rd inst. the Bishop of Exeter laid the foundation-stone 
of a high-dass school, to be conducted under the provisions of 
the Endowed Schools Act, at Newcastle-under^Lyne. liis lord- 
ship dwelt chiefly on the advantages of [a modem education, 
embracing chemistry, mineralogy, and mathematics, as compared 
with the old Latin and Greek system. He congratulated the 
borough upon doing the most important work that not only the 
district, but the whole of England could be engaged in, by estab¬ 
lishing a school in which boys might not only be taught a little 
Latin and less Greek, but m^ht be taught modem languages and 
natural science, so as to fit them for the future occupations of life* 
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In this connection we would refer to Sir Charles Recd^s state¬ 
ment, on Tuesday night, at the Radnor Street Schools, City Road. 
“With respect to scientific education,” he said, “this country 
is far behind other countries ; and in that she has fiiUen 
back, as she has also in manulacLures and in trade, and is 
letting such countries as America and (Germany run far ahead of 
her. More attention must be ])aid in all our schools to the 
scientific education of children.” 

The Duke of Bedford has just sent 100/. for aiding in the 
establishment of the Artisans’ Institute for Promoting (General 
and Technical Knowledge, to the Rev. II. Solly, who is to be 
its first principal. Mr. Samuel Morley, M.P. (who is one of the 
trustees in conjunction with I.ord L> ltd ton and Mr. Hodgson 
Pratt), has also given 100/., besides guaranteeing loo/. a year for 
three years. These, with smaller contributions from a number of 
other friends, have enabled the trustees lo take premises in Upper 
St. Martin’s Lane, which will be well adapted for the purpose 
when considerable alterations have been made in them. The 
object of the Institute appears to lie to exemplify in a central 
locality, and in a special instance, those plans for the general and 
technical instruction of the working classes which so many of 
them now desire to see carried into effect, and Avhich Mr. Solly 
aimed at promoting on a national scale by the formation of the 
“ Trades Guild of J^earning.” Pending the satisfactory establish¬ 
ment and full development of the larger organisation, it is hoped 
that the pV(^])osed Artisans* Institute will, both directly and in¬ 
directly, give a considerable impulse lo the higher as well as 
technical education of the skilled workmen of the metropolis, as 
many of their leading men have publicly signified their coidi il 
approval of the project; and the dedre for increased culture is 
rapidly increasing among that important and intelligent class. 
It is expected that the Institute will be ready to open early 
in October, Donations in aid of it will be thankfully received? 
and may be i>aid to the account of Mr. Hodgson Pratt, treasurer 
pro tern., at the London and Westminster Bank, 217, Strand. 

An enthusiastic meeting was held in Bombay on the ist of 
August, at which a committee was appointed for the purpose of 
raising a fund by public subscription for a memorial to the late Dr. 
Bhau Dajee, of whom we gave some account in a recent number. 

The Government of India, says the I>ombay Ga&cttc^ has de¬ 
termined to perpetuate the memory of Dr. Stoliezka, the distin¬ 
guished naturalist, who met his death on the return journey from 
Yarkand, by erecting, at the public expense, a tomb over his 
remains at I.eh, and a tablet in the new Indian Museum at 
Calcutta. 

The death is announced of Sir John Rennie, C.E., F.R.S., 
the eminent civil engineer, under whose direction some of 
the most important engineering works of the past half-century 
have been carried out. Sir John, who died on Thursday last at 
Bengeo, in Hertfordshire, was born in 1794, and was the son of 
the late Mr. John Rennie, who designed new London Bridge, 
and who also designed and execu.ed Southwark and Waterloo 
Bridges. Mr. Rennie educated his son for his own profession, 
and left to him the task of executing his designs for London Bridge. 
On its completion and opening in 1831 Mr. Rennie received the 
honour of knighthood. Several foreign distinctions had been 
conferred upon him. 

Our readers will be glad to bear of tlic safety of the members 
of the Austrian Payer and Weyprecht Arctic Expedition, who 
have been out for two years, and who, it was feared, had come 
to grief. A Times telegram, dated Christiania, Sept. 5, gives a 
brief history of the expedition. They left Tromsd in the Tegethof 
on the 14th of July, 1S72. They encountered compact drift ice 
in 48“ E. long., and worked themselves through until, in 58"* E. 
long., they reached the coast of Novaya Zemlya, under the 
Admiralty Peninsula; They sailed along the coast to Berch 
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Islands, where they met Count Wiltczek’a sloop hhjdm. They 
sailed together with him further to Barents Islands, near the 
promontory of Cape Nassau, where they remained at anchor till 
the 21st of August, 1872, on account of south-westerly storms. 
There a depot of provisions was established. They parted with 
Count Wiltczck and steered north-east the same day, and were 
completely frozen in. They drifted with the pack ice fourteen 
months, first north-cast to 73"* E. long., and then north-west 
until October 1873. In August 1873 ^ was discovered, 

They drifted with the icc along this land. They were frozen in. 
and wintered in 79'' 51' N. lat. and 59° E. long. In March and 
April 1874 sledge expeditions were sent north and west; 82'’ N. 
lat. was passed, and land was seen to the 83rd degree. The 
extent of the land north wan Is and westwanls was, apj^arently, 
considerable. The ship, now being untenable, was abandonetl. 
Starting on the 2otli of May, 1874, with four sledge boats, they 
met the open water on the i5ih of August, and crossed to 
Novaya Zemlya, and went along the coast in search of vessels. 
They met a Russian schooner on the 24lh of August in Puchowa 
Bay, and arrived at Vardoc, in Norway, on the 3rd of September. 
The health of the crew was excellent, l^ngvneer Krisch died in 
March 1874 from tuberculous disease. Large mountain ridges 
arc said lo have been observed in the newly discovered land, 
but no signs of animal life ; and immense glaciers were met 
with. 

The loss i.s announced of the whaler Arc/it, of Dundee, at 
Davis»’s Straits. The An/ii at the time she was lost was full. 
She was commandeil by Capt. Adams, with whom, it will be 
remembered, Capt. Markham, R.N., of the Sultan^ made a 
voyage of investigation a year ago. Capt. Adams had distin¬ 
guished himself hy the surveys which he made of several of the 
Arctic coasts. All hands have been saved. 

The Berlin African ICxpIoration Society is fitting out a second 
expedition to the interior of Africa. Herr Alexander von Hor- 
mayer, the well-known ornithologist, will be the leader of the 
expedition, and will go from St. Paul de Loanda by way ol 
Kassimbe to Moatta Jambe. 

'Phe British Bee*keepers* Association, founded in May last, 
has been fortunate in securing Sir John Lubbock as its Presi¬ 
dent, and though the members number but little over 120, the> 
have already shown a commendable earnestness. On Tuesday 
they held, at the Crystal Palace, their first show of bees, hives, 
honey, and accessory apparatus; and during the day some of the 
bee masters manipulated their hives, showing how to take honey, 
Introduce queens, and to do other necessary work usually sup¬ 
posed to be accompanied vritli some danger. The primary ob¬ 
ject of the Association is to promote the more extensive cultivation 
of bees, especially by cottagers, and the study of the best way ol 
obtaining most honey with the least waste. The American 
“ Slinger ” was shown in operation, and effectually drives out by 
centrifiigal force all honey from a comb without injuring the 
By the application of this principle much of the time that would 
be occupied in making cells is saved, and bees at once begin 
refilling the comb. A secondary object of tlic Association is to 
promote the study of the habits and powers of bees, and special 
prizes were olTcred for observatory hives. Now that Sir John 
Lubbock has led the wy in showing how to observe individual 
bees (see Nature, March 2(J), we may expect that many people 
will be induced lo take up such an interesting subject and add 
to our stock of knowledge. Almost everything about the poweri 
of bees has yet to be learned. An observatory hive stocked wit! 
Ijees costs, we believe, only about thirty shillings, and the Briiis) 
Bee yournaVx& always willing to give any information trt inquiren 
needing instruction. The last number that has been forvt'ardec 
to us, and besides giving a great de^ of practical instmetiori, con 
tains AU interesting article on the Philosophy of Hive Shapii. 
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Th£ Southport (Lancashire) Aquarium will be opened on the 
16th inst. 

Am<)N(; the newly enrolled members of the Victoria Institute 
is M, Joachim I 5 arrande, the Bohemian paljeontologist, 

A TELi'tJKAM from Rome of Sept. 5 announces that the 
eruptit n of Mount Etna has ceased, hut that the shocks of earth¬ 
quake cuitinue. 

The AJdhourne has the following among its news 

from the South Sea Islands “On the 30th of April Captain 
M'Kcrizie ob.'Crvcd what he believed was a submarine volcano 
in a itale of activity. When about midway between IJaabai 
and Tonga, two of the Society Islands, about 12 miles from 
land, he cb^icrved a lirge column of water shoot up fully 100 feet 
into (he air. There was a dense cloud of what appeared to be 
steam rising from the ejected water. Captain MTCenzic was 
afiaid to go tuiriciontJy near to asccrlaui whelher it was warm 


water that was ejected, but upon this point there can be little 
doubt. Tlic spot where he saw the w^ater sent up is marked on 
the chart as a shoal, and so long as he was in sight the w'ater 
continued to be sent upwards with equal force.” 

1 The additions to the Zoological Society’s Gardens during the 
! past week include a Toque Monkey {Afacacus pileatus) from 
I Ceylon, presented by Mrs. Thomas; a Macaque Monkey 
(Maauiis cynomologus) from India; a Malbrouck Monkey 
{Cenopithecifs cyjiosurus) from West Africa, presented by Mr. 
11. C. Marckmann de Liclitabbell ; an Arctic Fox(C«;//j lagopus) 
I from the jVrctic Circle; a Black-headed Gull {Lorus ridibundtts) 
I h^uropean, presented by Mr. Kecll; a Prairie Marmot 
j {Arctomys hidovinitnus) from North America, presented by Mr. 
Thellii<;son; a Guilding’s Amazon (Chrysotis guddingi) from 
St. Vincent, purchased; four Houbara Bastards {Ilouharia 
nudithitd) from Tiipoli, deposited. 



„ , ' , j' • -A. lower ol Ilium, li House of two storeys before the taking of Troy. C. Trojan structures and later 

.41 iiULircs Mipi rposed. IJ. I rojan houses E. Lari.e earthenware jars F. Altar for biicnriLui^ to the'i'rojan Minerva, with drain for carrying off 
I- H/’?. ■ * I£. Place where the treasure of Priam has been found. K. Kemains of Priam's palace. M. Ga 

r 1 koubcs and later walls suiierposcd, P.. Fortified wall prior Ki Troy. R. WaU of defence prior to Tioy. S, Rem 


of the t'fueintc of Troy. 


carrying oif 
M. Gate.s. 
S. Remains 


TIIJC RUINS OF TROY: RFCEN 7 ' PISCO- 
VERIFS OF DR. SCIUJEMAKN* 

^UR age is eminently an age of investigation, and, 
more than any previous one, is drawn towards 
archaeological studies by a restless and feverish ardour. 
Dissatisfied with the present, it rushes back into the 
pnst, to seek for traces of the most ancient origins of 
man and of his races, the primitive sketches due to his 
artistic and industrial genius, the beginnings, still so 
obscure, of his history, and even of prehistoric times. The 
learned works of Mr. Layard on Nineveh and Khorsabad, 
the fruitful excavations of M. Mariette in Egypt, those of 
me Americans in the mounds and tumuli of the Ohio and 
Mississippi, the discoveries, so valuable for human palae- 
^ due to the courageous perseverance of Boucher 

* IrnnsTjUed fronr, an article in /l^r l,y Dr. N. Joly, of Toalouse. 


j de Perthes and to the ingenious sagacity of M, Lartet, of 
Sir Charles Lyell, of Sir John Lubbock, Prof. Wilson, 
Mr. E. B. Tylor, and others,—does not all this indicate a 
very distinct movement towards researches which have 
for their object the vestiges which man has left on the 
earth or in its depths from the most remote periods ? 

To the number of the most recent archseological labours 
which have strongly attracted public attention, we must 
add, with good reason, the important and magnificent 
work of Dr. Heinrich Schlicmann, which has just been 
published at Leipzig, under the title of “ Trojanische 
Altcrtliiimer ” (Trojan Antiquities). 

A pose has said, in speaking of the ancient city, whose 
misfortunes another poet has sung in immortal verse,— * 

“ Etiam perlcre ruinau." 

But Dr. Schlicmana and the noble companion of his life 
and his labours have given the lie to Lucan. Others, it is 
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true, believed that they had discovered the ruins long ago. 
Towards the end of last century (i 788), a French traveller, 
Le Chevalier, professed even to have proved that Virgil 
was mistaken in placing, along with all Greek antiquity, 
the city of Troy and its citadel on the heights indicated 
by Homer, the little hill which to-day bears the name of 
Hissarlik.* According to him, the Homeric city must 
have been built upon the site occupied by the present 
village of Bunarbashi; the citadel of Pergamos was 
situated, on the contrary, on one of the rocky hills 
which encloses the Scaniandcr, and at the summit of 
which is seen three conical knolls, ranged in a line, which 
Le Chevalier regarded as the tombs of the Trojan heroes. 
As to the springs which flow from the foot of the hill, 
these were, according to the author of the “ Voyage en 
Troade,” those whexe the Trojan girls went to wash their 
clothes. 

Although based on topographic data very open to con¬ 
troversy and upon texts falsely interpreted, the work pub¬ 


lished in 1788 by Le Chevalier had a very great success 
(three editions from 1788-1802), and his opinion, tho¬ 
roughly erroneous as it was, acquired, so to speak, the 
force of law. 

Even quite recently (in 1871), this opinion found an 
unfortunate defender in Dr. Karl Curtius, of Berlin, and 
that at the very moment when the excavations of Sir John 
Lubbock, of Consul Hahn, and, above all, those of Dr. 
Schliemann, put Bunarbashi out of the question, and 
brought forward the most convincing proofs in favour of 
Ilissarlik. 

In fact, these excavations have demonstrated, as far as 
evidence can go, that neither the pretended Trojan tombs 
indicated by Le Chevalier, nor the site of Bunarbashi 
itself, contains any archaic object, any trace of human 
habitation. It is, then, neither at Bunarbashi, nor at 
Chiblak, nor at Atchi-Kienni (which is now quite given 
up), that we must seek for the veritable Troy and the 
citadel of Pergamos, Let us see if we shall be more 



fortunate in carrying on our investigations on the site of 
Hissarlik ; that is to say, in allowing ourselves to be guided 
by popular tradition, the writings of the most ancient 
trustworthy authors, and chiefly by the gigantic excava¬ 
tions executed at so great an expense and with so much 
zeal and intelligence by Dr. Schliemann and his wife. 

Here, indepcndently.of the authority of Homer, we have 
still that of Herodotus, of Xenophon, of Arrian, of 
Plutarch, of Justin, who all agree in placing the llion of 
Homer at Hissarlik; that is, at the place where Dr. 
Schliemann has found ruins overlaid by many layers of 
more recent ruins. In one of these layers, which extends 
from seven to ten metres below the summit of the hill, 
are found, in fact, incontestable proofs of a violent 
fire,t—a p^ace, a double gate situated on the west of this 

* For an excellent study on the topography of Troy, see an article by M. 
Emile Bumouf in the Revue dee Deux-Mondes of Jau. 1,1874. 

f M. £. Bumouf places the fire in the seventeenth, century b.c., 700 
yoarSf according to some, before the tune of Homer. 


palace, a tower rising at some distance from the double 
gate, religious symbols (images and vases in the shape of 
an owl, '^avKtiims 'AO/jvrj)^ and Anally a treasure containing 
objects which, in their smallest details, answer to the 
descriptions which Homer gives us. Is tliere not here 
enough to satisfy the most sceptical and most exact¬ 
ing ? 

Begun in the month of April 1870, the excavations 
executed by Dr. Schliemann were only terminated ki 
October 1S73. They have thus occupied him three entire 
years, and that in the midst of the greatest diificttUies, 
sometimes even at the risk of his life and that of the 
numerous workmen, Turks and Greeks, whom he.employs 
in these works. 1 pass in silence the harassing dimciu- 
tics which the Turkish Government has raised to prevent 
him attaining the precious results with which these exca^ 
vations have enriched the science of the past. 

( 7 b 6e continued.) 
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THE BRITISH ASSOCIA 2 TON 

Reports 

Report of the Committee on Mxtenments to determine the 
Ihertnal Conductivities of certain AW/’r, by Prof. Herschel and 
Mr. Lebour. 

In the introductory notes on these experiments, published as an 
appendix (p, 233) in the last volume (for 1873) of the British Asso¬ 
ciation Reports, the list of rocks selected and the manner of experi¬ 
menting on them were described. With the exception that sections 
of Calton trap rock, of a great pyramid casing stone (nummulitic 
limestone), Caen stone (or Normandy building limestone), Cannel 
coal, chalk, and red brick were added to this list, and that the 
apparatus received some small but very important improvements 
to make it heat tight, the material of the experiments as well as 
the method of working them remained substantially the same as 
last year. Instead of a conical tin vessel with 1 lb. of water, a 
cylindrical one holding 24 lbs., with an internal agitator and 
thermometer, was used as the cooler. The opposite faces of the 
heater and cooler were lined with velvet and each cla-^^ped by a 
caoutchouc collar, which, projecting a little above them, clips 
the circular edge of the rock plate when it is placed between 
them, and two small notches cut in each collar also allow the 
wires of a thermocouple lo be introduced, touching the rock- 
surfaces while the rock is being heated. With the view of tra¬ 
versing the plate with the thermopile in different directions, the 
piece of stout palladium wire (about 18 gauge) used as the electro¬ 
motive element between the two iron wire branches of a delicate 
reflecting galvanometer, was silver-soldered to the iron wires at 
its two ends, all the wires being first rolled thin and flat to some 
distance from the junctions. The scythe or scimitar-blade shape 
most easily given to the wire in rolling it thin was advantageous 
in the construction, because, instead of uniting the wires continu¬ 
ously ill ore straii^ht length and folding the points of junction on 
opposite sides of the rock (thus confining their range upon it to 
a single diameter or to one straight line), advantage of the curva¬ 
ture was taken to connect the wires by aupcrjiositlon, instead of 
by prolongation at their jimciinns, i^iihout overlying each other, 
into two flat ogee arches, or merry-thought-like blades, between 
which the rock is held as in a forceps. The straight unrolled 
pans of the wires are bound very firmly to a square piece of 
wood, which ac's as a handle lo guide the points of the forceps 
to various part.^ of the rock-faces, while it keeps them securely in 
their place*!, and thus allows the small clastic pressure of the 
wires to clasp the rock genily between the points of the thermo¬ 
electric pincette without assistance from the velvet covers. After 
thus inserting a rock section in (he apparatus, protecting the 
rock and cooler from below with a stout wooden screen, and 
from loss or gain of heat in other directions by a suitably thick 
case of Woollen stuff and a few bandages of similar materials, the 
rate of rise of temperature in the cooler, when agitated, was 
noted by the average number of seconds taken by a delicate 
thermometer contained in it to rise J*" F. (one graduation on its 
stem) as soon as this rate of rise was found to have become 
sensibly constant. About twenty minutes were usually occupied 
in the beginning of an experiment with waiting for a steady con- 
di ion of the thermometer readings, and ten or twelve minutes 
more were required to ensure it and lo obtain the average rate of 
their increase for the rock specimen under observation. The 
temperature difference shown by the galvanometer at the same 
time at first rose rapidly lo a high maximum and then descended 
very gradually to a fixed lower reading. The pincette was tra¬ 
versed to and fro over the rock surfaces while the thermometer 
was being noted, and exhibited during these motions fluctuations 
answering to about i® or 2'* F. on either side of an average posi¬ 
tion ; corrected for zero of the scale and reduced by trials for this 
purpose between every two or three experiments to Fahrenheit 
degrees, the temperature difference thus formed, divided by the 
quantity of heat transmitted to the cooler per minute, gave the 
apparent thermal conductivity of the plate. The results in 
Bedel’s units were scarcely more than one-third of what Pcclet 
and other earlier experimenters bad obtained. It was obvious 
that, instead of marking the temperature difference between the 
two solid contact surfaces of the rock and velvet which they 
touched, the points of the thermo-electric forceps showed the 
temperature of the fluid air-bath in which those two surfaces 
are immersed. The extreme mobility of this integument, enabling 
u to penetrate through the velvet to the pktes of the heater and 
equally insinuates itself between the rock sur- 
ace and the thermopile that can only ehter into actual solid con¬ 


tact with each other (at least theoretically) at three points, 
controls the temperature of the metallic thermometer far mote 
powerfully than the rock face that it touches, and the real tem¬ 
perature differences between the rock faces are accordingly com¬ 
pletely masked. It is very probable that if the velvet covers 
fitted on the instrument were replaced by soft wash-leather, the 
source of this error would be very much reduced ; and although 
it is certain that the confronting surfaces of the rock and leather 
faces will nowhere have actually the same temperature, from the 
existence of a sensible quantity of resisting air between them, so 
that, as before, the thermopile will not mark the true rock tem¬ 
perature difference, but a mean between that difference and a 
similar difference for the leather faces, yet the range of this error 
will be incomparably smaller than in the experiments already 
made with velvet covers, whose loose texture precludes the possi¬ 
bility of regarding the comparative results now obtained as posi¬ 
tively correct, or more than first approximations, from which the 
errors arising from surface characters of the rock sections tested 
have not yet been removed. 

To obtain the true rock temperature differences, mean^ were 
taken to cement the thermopile points lo the rock with plaster, 
a course it w’ould be desirable lo adopt with as fv-w samples as 
possible as standards of correction for the rest, on account of the 
tediousness ot the proce<-s and the injury that iL necessarily enlads 
to the beautifully worked surfaces of many of the plates. If 
the correction so found to be required can be restricted by the 
mode of operating to a range of such small limits ns to be appli¬ 
cable generally, without appreciable influence of the surface cha¬ 
racters, in making its occasional departures from a mean value 
very scnsilile, then the reduction factor found by absolute cxj cri- 
nients on a few rocks of characteristically rough and smooth or 
polished surfaces to obtain the true temperature dlflcrence for a 
given heat-flow from the apparent one shown by the thermo- 
couifle placed simply between the ruck and leather faces will be 
admissible within the limits of error of the observations to con¬ 
vert a list of ajiparent conductivities as just supposed to be ob¬ 
tained from a meie comparative table of relative conducting 
powers to a table of absolute thermal conductivities, in wliicli 
the errors the values given will certainly not be greater than 
would in all probability have been committed had the direct 
method of absolute measurement been applied separately lo each 
specimen of the list, instead of r nly to a few rocks, to fiirnisli 
data on which calculations of the rcmain<ler may be founded. 
Circular discs of linen, well welted with plaster of Paris, mixed 
with a little glue or white of egg, were laid over tht surfaces of 
two or three of the rocks, enclosing under them and against the 
rock (to which they were also plaster-wetted) the two branches 
of the thermopile pincette. When these had set nutte liaid 
under pressure and were thoroughly dried by a gentle heat, they 
were placed in the apparatus, and a measurement of the abs«j- 
lute temperature difference and accompanying heat-flow was thus 
ob'ained, affording the real conductivity and a means of com¬ 
paring it with the apparent one found by similar observations of 
the same rock when no plaster was used, and when the points of 
the thermopile merely pressed against its surface. Thus the 
thermo-electric difference obtained with the wire couples merely 
touching the surfaces of white statuary marble between velvet 
faces was 16®, while for the same heat-flow when the arms 
of the thermopile were firmly plastered lo the marble plate, 
the temperature difference observed was only 16*'*2 *—being 
more than 24 times as large a difference in the former 
as in the latter case. With whinstone the corresponding 
temperature differences were 26'* and 8«’5.—in the propor- 
tion of very nearly 3:1. A similar experiment was made 
with cannel coal, of which the conductivity is much less than 
that of the^ last-mentioned rocks, the temperature differences 
obtained being for the same heat-flow in the plain and plastered 
plate 53«*4 and 39"7 ; in the proportion of only 137 : i—a far 
smaller reduction than was observed in the two foregoing cases. 
Care is, however, necessary to introduce w^et plaster under as 
well as over the points of the thermopile in cementing them to 
the rock, that air may be excluded and the junction may be solids 
a precaution which was omitted in this case, as plaster without 
size was used, which in drying sometimes flakes offjfrom the 

i tvT r* through the plate was actually greater in this latter thaiv 

in the former caie in the proportion of about $ : 4, showing that the rough 
plaster.washed linen surface received and delivered heat to the veivet 
covere much more readily than the binoothly-dressed surface of the stouct 
and the whole resistance was less in the latter than in the former case, al¬ 
though the rock plate itself had been made thicker. The same diminutioni 
or the toul resistance occurred also id the experiment with plastered Whin- 
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rock surface either entirely or in places. This may render an 
experiment, as that on cannel coal may not impossibly have been, 
from this cause entirely valueless; yet this result presents itself, 
with many others met with in the investigation, as very well 
worth repetition, with fresh precautions and with new arrange¬ 
ments to guard against the possibility of false conclusions. 

Adopting for the present, as probably not very far from the 
truth, a common reduction factor of 2| as the proportion in which 
the recorded temperature dilTerences of the plain rock sur¬ 
faces between velvet faces exceeded the true temperature 
differences of the surfaces of the rocks examined, and intro¬ 
ducing some very small corrections for the thicknesses of 
the plates, the thennal capacity the metal cooler, &c., 
which are all probably (as well as the allowance for heat- 
absorption in raising the temperature of the rock plates very 
slowly during the observations) really negligible in compari¬ 
son witli the uncertainty that attaches (except in one or two well- 
observed cases of absolutely measured temperature differences of 
the rock faces) to the great majority of the determinations from 
unknown peculiarities of surface contact and temperature assimi¬ 
lation where air is not excluded from the junctions, or rendered 
stagnant in its mode of heat transmission, the following table 
gives the absolute thermal conductivities (in ccntimctre-grammc- 
second, or absolute British Association units) thus provisionally 
obtained, together with a few similar results found by Peclet, 
Forbes, and Sir William Thomson in rocks differing little in their 
description from those included in the present list. 
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The Report of the Committee for superintending the monthly reports 
0fthe progress of Chmisfry, by Profs. RoscocandWiUiamson, was 
then read by Prof. Roacoe. The report was venr short; the 
committee docs not intend to apply to the British Association 
for a further grant after the present year. 
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Report of the Comviiltee on Essential Oilsy by W. Chandler 
Roberts.—The following oils have been examined ; Wormwood, 
Citronella, and Cajeput. The actions of phosphorus penla- 
sttlphide, of zinc chloride, and of bromine upon the oils were 
described. The first-named reagent generally acts by removing 
the elements of water, with formation of terpenes and cymench. 
Zinc chloride generally causes decomposition, giving rise to a mix¬ 
ture of hydrocarbons. Bromine usually forms a bromide, whicli 
is then decomposed with evolution of bydrobromic acid and water 
and formation of a cymene. 

Various cymeiies have been examined, all of which seemed to 
be the same. The formation of cymenes from terpenes by the 
action of sulphuric acid has been verified. Cymenes have also 
been obtained from oil of turpentine by continued fractionation. 
The following numbers express the optical proper tics of some 
of these oils :— 


Absiiithol 

Cajeput 

Citronella 

Citroncllol 


Specific 

refi-artive energy. 

•4887 

•4916 

•5213 

• 5'76 


Specific tlispcrsiyii, 
•0234 
*0251 
•0289 
•0284 


The conclusion drawn is, that cymenc is tlie central bcjdy in 
these essential oils, to which the other constituents arc closely 
related ; the va^ing amounts of mechanical energy required foi 
the formation of the different isomeridcs have not as yet been 
determined. 

Dr. Gladstone said that the optical properties of sixteen cymenc.s 
had been examined. Some of these were obtained from sub¬ 
stances of low, others from substances of high refractive energy, 
but in all cases the refraction of the cymene was the same ; the 
refraction of a substance depends, therefore, on tlic constitution 
of the substance itself. 


Report of the Committee on the Estimation of High Tempera- 
turesy by J. Dewar, PMCS.E.—The committee has not carried 
on any investigations during the past year. 

Gold AssaySy by W. Chandler Roberts.—Little has been done 
by the committee during the past year, but they hope to be able 
to report fully at the next meeting. 

Report of the Committee for assisting in the Exploration of iif 
Victoria Cave, Set/tCy by K. H. Tiddeman, secretary to the 
committee. 

The explorations have been continued throughout the chief 
part of the year. The Settle Committee have raised by private 
subscriptions and spent, besides the British Association grant of 
50/., a sum of 113/. 4^. The late determination of a bone 
which had been found by the committee in the cave in May 
1872 as human, by so great an aulhoily as Prof. Busk, induced 
the committee to pay their chief attention to the question tif its 
position and the relation of the beds in which it occurred to the 
physical changes to which the district has been from time to time 
subjected. In order to do this it was necessary to remove a 
large portion of the tip of the older workings, which had nnlor- 
Uinately accumulated below the entrance of the cave. Beneath 
this the Romano-Celtic layer was reached, and several objects of 
bronze, including bracelets, a vinaigrette, and other articles, wcio 
obtained. The Romano-Celtic layer was from i ft. to i fi. 6 in. 
thick ; beneath this was a thickness of 19 ft. of screes, consisting 
of angular fragments of limestone, which had fallen from llic 
face of the cliff above. Tliis contained no bones whatevci, nor 
the smallest frajiment of any rock but the white limestone of 
which the cliff above is made. But at the base of this a great 
many boulders were discovered of all dimensions up to 7 it. in 
diameter. The number of these boulders and the peculiar con¬ 
ditions of their position render it quite impossi])le that they can 
have been brought through any fissure in the roof of the cave, 
and so washed in later times over the beds containing the human 
fibula and the remains of the older mammals. The great weight 
of some of them quite militates against this idea. ^ Another 
sucecstion, that they may not have been left in their present 
position at the melting of the ice-sheet, but may have fallen from 
thecliffinconiparatively recent times, is also negatived by the 
complete absence of any evidence of any such fall through the 
lone period represented by the 19 ft. ol screes, their occurrence 
only at the base of the screes, and by the absence of any drift 
from the cliff above for some distance round. But another strong 
argument against this supposition lies in the fact that the boulders 
are so close beneath the cliff, that if all the limestone weathered 
from the cliff above and now resting on the boulders wefe re¬ 
stored to the cliff it would project so much further forward that 




388 


NATURE 


\Sept, lo, 1874 


it would be impossible for them to fall into their present position; 
yet we know from their position that the boulders were dropped 
there before any portion of the screes had accumulated, and 
therefore at a time when the roof of the cave undoubtedly reached 
much further forward. 

The inevitable conclusion is that man lived in Yorkshire with 
Elephas aufit/ims. Rhinoceros Uchorinm^ Ursns priscus and 
spiiifus, //vuv/a, Bison, and red deer long liefore the existence of 
the gi'cat ice-sheet in Northern Britain and Ireland. 

ki'port of the Boulder Committee, 

'I'lie Rev. W, II, Crosskey read the report of this committee 
ap])ointed for the purpo. e of recording the position, height above 
the sea, lithological characters, size, and origin of the moie 
important erratic blocks, and groups of erratic blocks, of England 
and Wales, and reporting other matters of interest connected 
with them. A schedule has been issued by the committee 
containing detailed questions of the information required. The 
object of I he committee is not speculative, but to collect the 
facts, with the intention of afterwards proceeding to their classi¬ 
fication, and pointing out their relations to the various theories 
under designation in glacial geology. Districts in which boulders 
aic rarest are of special importance. The evidence regarding 
the southward extension of the ice sheet and the reach of the 
waters of the glacial sea depends largely upon their presence and 
absence; while their method of distribution is full of geological 
meaning. The necessity for the work of the committee is in¬ 
creased by the fact that all over England and Wales the destruc¬ 
tion of boulders is rapidly proceeding. In the midland districts, 
a map is being constructed in which the approximate number of 
boulders and the character of the rocks of which they are formed, 
together with the effect of the configuration of the country on 
their distribution, will be shown. From the general position of 
the boiJlders it is evident that boulders were deposited at several 
ages. There are (i) boulders of the earliest icc periods, (2) 
boulders of the period of submergence, distributed in the lower 
parts of the glacial clays, (3) boulders of the period of the re- 
eleyation of the land. These varieties have yet to be traced to 
their various sources, and upon lliis work members of the 
committee are engaged. It is as impossible to assign all the 
boulders to one epoch of distribution, as it is to relegate all 
glacial sands, clays, and gravels to one period. The report 
contains details regarding boulders of various districts. From 
Leicestershire, one fact of especial importance is recorded. Below 
the drift clay and quite distinct from the surface boulders freely 
scattered over the country, a group of boulders has been exposed 
in an excavation made in the centre of Leicester, 25 ft. deep, 
composed of rocks of foreign origin, and suggesting a stranded 
iceberg of an early period. In the same county, isolated 
boulders of large size, and groups traceable to sources some miles 
distant, prove Chamwood Forest to have been a centre of ice- 
action of considerable intensity. In Warwickshire a great 
change occurs. The drift-beds are reduced almost to pebbles ; 
and local geologists give the name of boulders to specimens 
which in other parts would not be regarded as worthy of the 
name. Strialions arc faint and rare. Their grouping is remark¬ 
able, and they come from all points of the compass. Isolated 
boulders are recorded from Northumberland, Yorkshire, Lanca¬ 
shire, Devonshire, and Denbighshire. The cominiUec request 
members of the Association wlio have received schedules to re¬ 
turn them, and desire communications from geologists disposed 
to assist them in their work* 

Thd Close Time Committee. 

A report was read from the Close Time Committee with reftr- 
cnce to the desirableness of establishing a close time for the pre¬ 
servation of indigenous animals. After stating the steps which 
had been taken with reference to this subject in Parliament, the 
committee stated its belief that the effect of birds' nesting on 
such kinds of birds as are known to be diminishing is altogether 
inappreciable, while its effect on those whose numbers are not 
<k Cl easing maybe safely disregarded, and consequently that there 
is no need of any legislative intcrfeience with the practice. The 
comniittee believed that the only practicable mode of checking 
the diminution of such birds as have been proved to be decreas¬ 
ing is the effectual protection of the adults from destruction 
during the breeding season. While the Sea Birds Preservation 
Act coniinued to work successfully, the Wild Birds Protection 
Act lad done little, if anything, towards attaining the objects 
or whuh it was passed, and in various quarters gave considier- 

.e oisumtcnt Birds commonly known as “wild fowl'' were 
•'U jetud to yciy gi^at ptxstculicn through, lha inadequacy of 


the present law to protect them ; they were rapidly reducing in 
number ; they were not only innocuous, but were of great value 
as food. Consequently the committee hoped that the efforts 
they intended to make on behalf of wild fowl in the next session 
of Parliament would obtain a general support. Representations 
as to the inordinate slaughter of seals which took place every 
spring in the North Atlantic Ocean had been made to some 
members of the committee. There could be no doubt that such 
slaughter at that season would soon bring these animals to the 
verge of extermination, as had been the case in many other parts 
of the world, and since their destruction would affect a very large 
trade, their proper protection seemed to be a subject not at all 
unworthy of the consideration of the Government. The com¬ 
mittee requested their reappointment 


SECTIONAL PROCEEDINGS 
SECTION A— Mathematics 


On the Perturbations of the Compass produced by the rotting of 
the Ship, by Sir William Thomson. 

The heeling error which has been invcstigatecl by Airy and 
Archibald Smith is the deviation of a compass produced by a 
“ steady heel ” (as a constant inclination of the ship round a 
longitudinal axis, approximately horizontal is called). It depends 
on a horizontal component of the ship's magnetic force, in¬ 
troduced by the inclination; which compounded with the 
horizontal component existing when the ship is upright, gives 
the altered horizontal component when the ship is inclined. 
Regarding only the error of direction and disregarding the change 
of the intensity of the directing force, we may define the heeling 
error as the angle between the directions, for the ship upright 
and for the ship inclined, of the resultant of the horizontal mag¬ 
netic forces of earth and ship at the position of the compass. 
These suppositions w’ould be rigorously realised with the compass 
supported on a point in the ordinary manner if the bearing point 
were carried by the ship uniformly in a straight line, I'hey are 
nearly enough realised in a Jarge ship to render inconsiderable 
the errors due to want of perfect uniformity of the motion of the 
bearing point if this ]>oint is placed anywhere in the “axis of 
rolling,’* * for in a large ship the compass, however placed, is 
not considerably disturbed by pitching, or by the inequalities of 
the translatory motion caused by waves. 

Hence, supposing the compass placed in the axis of rolling, 
the perturbation produced in it by the rolling will be solely that 
due to the variation of the horizontal component of the ship’s 
magnetic force. Such a position of the compass would have one 
great advantage—that the application of proper magnetic cor¬ 
rectors adjusted by trial to do away with the rolling error would 
perfectly correct the heeling error. To set off against this 
advantage there are two practical disadvantages: one that the axis 
I rolling (being always below deck) would not be a convenient 
position tor the ordinary modes of using the compass; the other, 
far more serious, that in ships, at all events with iron decks, the 
magnetic disturbance pro<luccd by the iron of the ship would 
probably be so much greater at any point of the axis of rolling 
than at suitably chosen positions above deck as to more than 
counterbalance the grand kinetic advantage of the axial position. 
But careful trials in ships of various classes ought to be made, 
and it may be found that in some cases the compass may with 
]»reponderating advantage be plactd at the axis of rolling. 
Iliiherlo, however, this position for the compass has not been 
used in ships c f any class, and, as we have seen, it is not pro- 
bablc that it can ever be generally adopted for ships of all 
classes. It is therefore an interesting ana important practical 
problem to determine the perturbations of the compass produced 
by^ oscillations or other non-uniform motions of the bearini; 
foint, ** 

I he gcnerr.I kinetic problem of the compass is to determine 
tne position at any instant of a rigid body, consisting of the 
needles, framework, and fly card, which lor brevity will ^ 
called simply the compass, moveable on a bearing point, when 
inis poml moves with any given motion. I-ct the bearing point 
expenence[at any instant a given acceleration, a, in any given 
direction. I>et w be the mass (or weight) of the compass, and 
g w the force of gravity upon it, reckoned in kinetic units. The 


probably ihe best in practice, of finding by observation the 
f^ r«lhn« IS to hang pendulums from points at different 
^ n tbcpJanc through the heel perpendicular to the deck, till one is 
which indicates the same degrees ot rolling as ihose fbund geometri- 
A graduated scale (or “tiatteBL") seen the 


ca)Jy Ly observing 
horizon. 
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position of kinetic equilibrium of the compa&s at that instant is 
the position in which it would rest under the magnetic forces and 
a force of apparent gravity equal to the resultant ot gw and a 
force a n/ in the direction opposite to that of oc. Now the weight 
of the compass is so great, and its centre of gravity so low, that 
the level of the card is scarcely affected sensibly by the greatest 
magnetic couple experienced by the needles.* Hence, In kinetic 
equilibrium the plane of the compass card is sensibly perpen¬ 
dicular to the direction of the “ apparent gravity” defined above; 
and the magnetic axis of the needles is the direction of the 
resultant of the componerte in this plane of the magnetic forces 
of earth and ship. Hence it is simply through the apparent level 
at the place in the ship occupied by the compass differing from 
the true gravitation level that the problem of the kinetic equili¬ 
brium position of the compass in a rolling ship differs from 
the problem of the heeling error referred to above. That we 
may see the essential peculiarities of our present problem, let 
there be no magnetic force of the ship herself or cargo. The 
kinetic equilibrium position of the magnetic axis of the compass 
will be simply the line of the component of terrestrial magnetic 
force in the plane of the apparent level. The author then 
investigates, by a mathematical process, an expression for 
“the kinetic equilibrium error,” which is so named in order to 
distinguish it from the eirot actually exhibited by the compass. 
The kinetic equilibrium error is exactly the error which would 
be shown by an ideal compass with infinitely short period of 
vibration. A light quick needle (either with silk fibre suspen¬ 
sion or supported on a point in the ordinary way), having a 
period of not more than about two seconds, shows the rolling 
error very beautifully, taking at every instant almost exactly the 
position of kinetic equilibrium. Sir W. Thomson has thus found 
it so great in a small wooden sailing vessel that it became very 
difficult to make exact observations with the quick compass, 
either in the Firth of Clyde or out at sea on the Atlantic, unless 
when the sea was exceptionally smooth. The kinetic theory of 
forced oscillations is readily applied to calculate, whether for a 
wooden or an iron ship, the actual “rolling error” of the com¬ 
pass from the “ kinetic equilibrium error,” but the author remarks 
that it would extend the present communication loo far to enter 
on details of this solution. For the present it is enough to tay 
that no admissible degree of viscous resistance can niaLc tlie 
rolling error small enough for practical convenience, unless also 
the period of the compass is longer than that of any considerable 
rolling to which the ship may be subjected. Probably a pciiod 
of from fifteen to ti^enty seconds (such as an ordinary compass 
has) may be found necessary for general use at sea; and it 
becomes an impoitant practical question how this is best to be 
obtained, consistently with the smallness of the compass needles 
necessary for a thtiroughly satisfactory application o< the system 
ol magnetic correctors, by which the Astronomer Royal proposed 
to cause the compass on an iron ship to point correct magnetic 
courses on all ]>oiiits. 

On the Speetfunt of Cornet^ by Dr. Huggins.—The 

new point noticed in ihis communication was that the bands 
ol the comet were so far shifted as to indicate—supposing there 
really w’as carbon in the comet—that the relative motion of the 
approach ol the comet to the eaith w'as lorty*six miles per second. 
The comet really, however, approached the earth at the rate of 
tw^euty-lour miles per second ; and it was therefore uncertain 
whether the whole or part of the difference in this velocity was 
due to the motion of matter within the comet. The brighter 
portion of the head of the comet was due evidently to a larger 
proportion of the matter giving a contiiiiious spectrum. It 
seemed probable, thertfore, to the author that the nucleus was 
solid, heated by the sun and throwring out matter which formed 
the coma and tail; and part of this was in a gnsetais lorm, 
giving the spectra of bright lines. The other poition existed 
probably in small incandescent particles ; the ])oiariscope show¬ 
ing that certainly not more than one>fffth of the whole light was 
redected solar light. 

Furthcr^ Plxpcriments on Light tvM circularly ruled plates of 
giass^ by Philip Braham, F.C.8. 

Interposing plates ot circularly mled glass in the beam of 
light from a heliosiat, the rings of colour are in the same order by 
reflection and refraction, the red in both cases being outward. 

Oteerving the rings of reflected colour when the unruled sur¬ 
face of the glass is away from the heliostat, dark bands make 
their appearance concentric with the coloured ring^ if the surface 

* Generally no adjusting counterpoise for the compass is required when a 
iMp goes from eatteiM north to extreme icmih magnetic ktitttdes« 


of the rulings is at right angles to the direction of the beam, and 
on altering the angle of the ruled plate the daik bands expand 
until they intersect the coloured circles, and also appear con¬ 
siderably beyond them. 

Placing a polished plate of speculum metal in contact with the 
ruled surface of the glass increases the intensity of the dark 
bands, and by adjustment shows that according to the distance 
of the reflecting surface from the ruled, the number and thick¬ 
ness of the dark bands are incieased or diminished. 

A description was given of the heliostat used, the reflector 
being a rectangular glass prism. 


SECTION B— Chemical Science 


7 he CJumiial Composition of Jute Fihre^ by Prof. Ilodge.s.— 
The jute plant belongs to the family Tiliactte, The Corchorus 
capsularis and C. olitorius are both cultivated. 

I’lie structure of the fibre is different from that of other textile 
fibres, the central space being very irregular, vaiying from the 
thickness of a line to a considerable width. 

By the action of aniline sulphate, jute fibie becomes of a golden 
yellow colour, whereby it is distinguished from hemp and flax. 
The following is the analysis of jute fibre :— 


Wax and fatty matter soluble in ether ... ... 0'235 

Tannic acid and colouring matter soluble in alcohol 1*135 

Sugar, pectine, . ..2*427 

Soluble nitrogenised matters.0 512 

Insoluble ,, ,, .2*433 

Inorganic matter combined with fibie . i cio 

Cellular fibre.92 248 


icoooo 


Nitrogen In original fibre .0*291 

Nitrogen ill fibre after treatment with solvents ... o'2io 

Mtthyl’iheiific^ by Prof. Ciiim Brown and Dr. 1 '). A. Betts.— 
By the Bcrioii of bromacetic acid cii methyl-sulphide, mclhyl- 
ihetine hydrobromale is produced. By the action of moist 
siher oxide on this hjdrobiornate, silver bromide is found, and 
by the further cautious addition of the hydiobromale, the siher 
remaining in solution is icmovcd. By cvapuralioii, crystals of the 
base methyl-ihetine aic foimed with one molecule of water. This 
crystallised base might Le rt presented by the structuial formula: — 

H-C--COO 

A 

By the decomposition of the sulphate of methyl-thctinc by 
mcan.s of barium carbonate, the base may also be prepared. 

This substance, n\clhyl-thetine, has both a basic and an acid 
chaiactcr ; with hyilrochloric acid it forms a h}drochloridc, from 
which the double platinum chloride has been prepared. A 
double lead comjiound containing 2PbBrj has also been prepared. 

'I'he action of lodacetic acid on methyl-sulphide does i;Ot give 
rise to the foimation ol methyl-thetine hydriodate, as might have 
been expected ; but variaus substances are formed, among wdiich 

trimetliyl-sulphine iodide. 

J'lxpcfiments on I/igh jyesstaes, by Dr. Andrews, F.R.S.— 
The author entered into full details of the methods of preparing 
and using his well-known tubes for the production of high pres¬ 
sures. If a nqxture of nitrogen and caibonic acid be subjected 
^o high pressures (to 290 atmospheres), no trace of liquid is 
produced. 

On the Latent Heat of Liquefied Cases, by J. Dewar, F.R.S.E. 
—The author has deduced a formula for calculating the latent 
heat of a gas from the known tension of that gas. The results of 
this investigation have already been communicated to Section A, 

Oft Spontaneous Generation from a Chemical Point of Vieiv^ 
by Dr. Debus, F.R.S.—To the question, “Has Nature ever pro¬ 
duced organic substances from strictly inorganic materials?*’ 
Chemistry (according to the author) answers, “No !” 

On the Eslimation of Phosphoric Acid in Pyrophosphate oj 
Magnesia, hy Mr, OgUvie.—The author’s experiments lead him 
to conclude that this process cannot be relied upon unless taken 
in conjunction with some other, such as the Molybdate process* 
The influence of a great excess of magnesia, of ammonic mLite, 
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of citric acid, and of alumina or iron oxide, introduces sources 
of error. 

On an Improited Form of filter Ptimp^ by W. Jesse Lovett— 
This pump, which is very simple and appears to give good re¬ 
sults, has already been described in the Chemical News. 

On Sulphur-Urea^ by Prof. Emerson Reynolds.—By heating 
dry ammonium sulphocyanate, sulphur-urea—as has been before 
shown by the author—is obtained. If the heat be maintained 
at 170®, about 26 per cent, of urea is obtained in one hour. By the 
action of metallic oxides in solution on sulphur-urea, metallic 
sulphides are obtained, together with cyanamide, which, by the 
prolonged action of water, is changed into dicyanamide. 

On the Joint Action oP Carlmiic Acid and Cyanop^tn on Oxide 
of Iron, and on Metallic Iron, by Lowtliian Bell, K.R.S.—The 
author shows that a mixture of carbonic acid (COy) and cyano¬ 
gen exercise^ a powerful reducing action at a high temperature 
upon ferric oxide. With one volume of cyanogen and six 
volumes of carbonic acid at a temperature of 685® to 710° F., 
79*9 per cent, of the oxygen existing in combination with iron 
was removed, 56*3 per cent, of metallic iron being produced ; 
by increasing the proportion of carbonic acid to fifteen volumes, 
6*5 per cent, of metallic iron was produced, while '9 per cent, 
only was formed when the carbonic acid amounted to thirty 
volumes. A certain amount of carbon is simultaneously de¬ 
posited in the reduced iron. The reducing and carbon deposit¬ 
ing power of a mixture of cyanogen and carbonic acid is greater 
than that of a mixture of carbon monoxide and carbonic acid. 

Electrolytic Experiments on Metallic Chlof'ides^ by Dr. Glad¬ 
stone, F.R.S., and Mr. Tribe.—The authors show that if 
plates of copper and platinum be immersed in a dilute 
solution of cupric chloride, a current is obtained from the 
copper to the platinum, the cupric chloride is broken up 
into cuprous chloride and chlorine, the former being deposited 
on the platinum, while the latter combines with some of 
the copper to form a new cupric chloride Cu CuCI^ — 

2 (CuCl). By applying an external current the same action takes 
place ; if, however, the strength of the current be increased, the 
free chlorine makes its appearance. By substituting zinc fur 
copper a greater effect is obtained ; with magnesium in the place 
of zinc, the effect is still greater. Analogously to the foregoing, 
a current may be obtained by acting on a solution of mercuric 
chloride with gold and mercury, w’hcrcby mercurous chloride is 
deposited on the gold. 

Composition of certain hinds of Food, by W. J. Cooper.— 
'I'he author drew attention to the nourishing properties of 
farinaceous foods, such as arrowroot, corn flour, Hic. Such foods 
he believes very well suited for infants and invalids. He holds 
that we generally take too much nitrogenous substance in our 
dietaties. 


molluscs new to science have been yielded as the results of the 
dredgings in the Porcupine, eighty-four new to the British Isles, 
and 124 new to Ireland, in addition to a number of other species 
hitherto considered to exist only in the fossil condition, some of 
them as low down as the Crag. Dr. Carpenter called attention 
to the enormous importance of these dredging expeditions, not 
so much from the number of new species discovered by them as 
from the light which they seem likely to shed on the question of 
the continuity of forms of life from one geological age to .another. 
The dredgings off Ushant at a depth of nearly three miles have 
been especially prolific of results. Dr. Carpenter held out some 
hopes that the Government might be induced to undertake the 
expense of a dredging expedition in our own deep seas, 

Mr. r. T.. Sclater read a paper On the distribution of thespaics 
of Cassowaries. Until very recently there was supposed lo be 
only one species of Casuarius ; now at least seven species are 
known, each with a distinct and very limited area, the genus 
being entirely conhned to Northern Australia, New Guinea, and 
the adjacent isles. A full exploradon of New Guinea would 
probably lead to the discovery of a large number of most inte¬ 
resting new species. 

On the cause of the potato disease and the means of itspre 7 »ention, 
byMr.J. lorbitt. The idea thrown out in the paper was that 
the disease is owing to the gradual natural decay of particular 
varieties which never have more than a limited length of life in 
a thoroughly healthy condition, a view which was combated by 
most of the gentlemen who took part in the discussion. Mr. 
Carruthers described the mode in which the spores of the Perono^ 
spora genninate in enormous numbers on the surface of the potato 
plant, the germinating filaments, however, only developing to a 
very limited extent and dying away unless abundantly supplied 
with moisture. It is only by this means that they are enabled to 
penetrate into the internal tissues through the stomates. JVof. 
I)u Barry's recent researches seem lo point to the possibility that 
we have in the Peronopora an instance of “ alternation of gene¬ 
rations,” one generation only being at present known, the other 
generation possildy presenting an altogether different appearance, 
and germinating upon some totally different plant. 

Prof. Macalister read Notes on the specimen of Sclache maxi mu s 
lately caught at Jnni.\boffin. 

Further Researches on Eozobn canadense, by Dr. Carpenter. 
After an historical account of the controversy respecting this 
organism, the author proceeded lo give additional reasons, the 
results of recent investigations, for concluding the organic nature 
of the organism, in opposition to the views entertained by J*rofs. 
King and Rowney, of Galway. He look the opportunity of con¬ 
tradicting the assertion made by those gentlemen that Prof. Max 
Schultze had just before his death stated his conversion to their 
views. Mr. Gwyn Jeffreys, I’rof. Macalister, and Prof. Percival 
Wright expressed their general concurrence in Dr. Carpeiilei's 
views. 


SECTION C—GEOt.O(]V 


Prof. Harkness, at the request of the Committee of the Sec¬ 
tion, described briefly the geological features of the North 
of Ireland. The relations of the Silurian rocks to the Lower 
Silurians of Sutherland^hire and Cumberland were discussed, and 
the later formations were noticed in succession. 

Prof. H. A. Nicholson exhibited and described a silicified chip 
of wood from the Rocky Mountains. At the Brighton meeting 
the same specimen was shown, when the opinion was expressed 
that its wood-like appearance was dpe to mineral structure. The 
chip was then regarded by some members of the Section as a 
homblendic mineral, known as rock-wood.” Subsequent exa¬ 
mination has shown conclusively that the specimen is undoubtedly 
true silicified wood. The age of the chip and the circumstances 
of its protluction present many points of interest. The author 
considers it a prehistoric relic, produced by an axe, which was 
probably formed out of the native copp er so frequent in various 
paris of North America. 

Prof. Harkness accepted the views of the author, and with¬ 
drew his previous opinion that the specimen was merely a hom¬ 
blendic mineral. 

SECTION D—Biology 
Department of Zoology and Botany 

-.^ 5 - Gwyn Jeffreys read a paper On additions to Briiish 
MoUusca, aud notices of rare species from the deep waier off the 
western coast of Ireland, As many as forty-seven species of 


SECTION G 
Mechanical Science 

Opening Address hy the President, Prof, James 
Thompson, LL.D. 

F OK a number of years past it ha.s been customary in this andf 
other sections of the British Association for the Advancement os 
Science, tliat the president should give an introductory addrest 
at the opening of each new session. In compliance with than 
usage, I propose now to offer to you a few bri^f remarks Oe 
various subjects of mechanical science and {iractice. Thes^ 
subjects have not been chosen on any svstemaiic plan. 1 hav^ 
not aimed at bringing under review the whole or any larg^ 
number of the most important subjects at present worthy o^ 
special notice in engineering or in mechanics generally. I intend 
merely to speak of a few matters which have happened to come 
under my notice, or have engaged my attention, and which 
appear to me to be interesting through their novelty or through 
their important progress in recent times, or to merit attention as 
subjects in which amendment and future progress are to be 
desired. 

In railway engineering, one ot the most important topics for 
consideration, as it appears to me, is that which relates to the 
abatement of dangers in the conducting of the traffic. The 
traffic of many of our old railways has become enormously in¬ 
creased in recent years. With the construction of new lines the 
numbers of junctions, stations, and sidings have been greatly in 
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creased ; and each of these entails some attendant dangers. As 
a natural consequence of the increased traffic on old railways, the 
additional traffic on new lines, and the increased complexity of 
the railway system as a whole, there have been during recent 
years more numerous accidents than in the earlier times of 
railways. It is to be recollected, however, that with a greater 
number of people travelling daily, more numerous accidents 
might be expected, and that their increased frequency, cn the 
whole, does not necessarily indicate increased danger to the 
individual traveller. Referring to the statistics of railway 
accidents published by the Board of Trade in Capt, Tyler’s 
Report for the year 1873, I find, for various periods during the 
last twenty-seven years, throughout the United Kingdom, the 
proportion of passengers killed from all causes beyond their own 
control, to the number of passengers carried, to have been, in 
round numbers:— 

Proportion of number killed to number carried 
in the three years 1847, 1848, and 1849, 1 in 4,782,000 

In the foui years, 1856, 57, 58, and 59 . 1 in 8,708,000 

In the four years, 1866, 67, 68, and 69 . i in 12,941,000 

In the three years, 1870, 71, and 72 . . i in 11,124,000 

And in the single year 1873 .... 1 in 11,381,000 

It is thus gratifying to observe, that in spite of the increased 
risks naturally tending to arise through the increased and more 
crowdetl traffic and the more complicated connections of lines, 
the danger to the individual traveller is now less than half what 
it was 26 years ago ; at least this result is indicated, in so far as 
wc can judge, from the statistics of deaths of passengers from 
causes beyond their own control. That the conducting of the 
traffic of railways still involves hazards far from inconsiderable, 
and that we have much to wish for tow'ards abatement of 
dangers of numerous kinds, is proved by the fact that during 
the single year 1S73 lliere have been killed of the officers and 
servants of the railway companies in the United Kingdom, i out 
of every 323 : so that, at this rate, extended through a period of, 
tor example, 20 years’ service, there would be I out of every 16 
of the officers and servants killed. 

These deaths of officers and servants are Hot to be supposed 
to be caused in any large proportion by collisions, and by other 
accidents to trains in rapid motion. The great majority of 
them arise in Bhiinliiig and other operations at stations and 
along the lines, and occur in numerous ways not beyond the 
control of the individuals themselves. In respect to the passen¬ 
gers, too, it ought to be known and distinctly recollected, that 
although collisions and other violent accidents to trains in rapid 
motion, together with other accidents beyond the control of the 
individuals, usually cause by far the deepest impression on the 
public mind ; yet the numbers of these fatal accidents are small 
in comparison with otheis arising to passengers from causes more 
or less within their owm control. For instance, it may be noticed 
that in last year, the year 1873, while the deaths ot passengers 
arising from all causes beyond their own contn l, in the United 
Kingdom, were only 40 in number, there were four times as many 
killed, namely 160, in other ways; and of these there were as 
ninny as 62 killed in the simple way of their falling between 
carriages and platforms. 

In respect to the conducting of the traffic of the trains in 
motion, it appears to me, on the whole, that when we consider 
the vast complexity of the operations involved in W'orking many 
of our ramified and crowded railways, and when we consider the 
indefinitely numerous things w'hich must individually be in proper 
order for their duty, and must be properly worked in due 
liarmony by men far away from one another, some stationed on 
the land, and others rushing along on the engines or trains, the 
wonder is, not that wc should have numerous accidents, but that 
accidents should not be of far more frequent occurrence. There 
can be .no doubt, how ever, but that of the accidents which do 
occur, many arise from causes of kinds more or le&s preven- 
tible according to the greater or less degree in which due pre¬ 
cautions may be adopted. 

Gradually, during a period of 20 or 30 years past, a very fine 
system of watching, signalling, and otherwise arranging for the 
safety of trains, has been contrived and very generally introduced 
along our principal lines of railway. In saying this, 1 allude 
chiefly to the block system of working railways, with the aid of 
telegraphic signals and interlocking mechanisms for the working 
of the points and signals. 

In former times it was customary to allow' a certain number 
of minutes to elapse after a train passed any station, or junction, 
or level crossing, or other point where a servant of the company 


was stationed, before the succeeding train was allowed to pass 
the same place. Thus, at numerous points along the line a 
time interval was preserved between successive trains. It was 
quite possible, however, that the foremost of the two trains, 
after passing any of these places where signals were given, 
might become disabled, or might otherwise be made to go 
slowly, and that the following train might overtake it, and come 
into violent collision with it from behind. In order to provide 
against the occurrence of such accidents, a system was introduced 
called the J5Uc^ System ; and its main principle consists in 
dividing the line into suitable lengths, each of which is called a 
block section^ and allowing no engine or train to enter a block 
section until the previous engine or train has quitted that portion 
of the line. In this way a space interval of at least the length of 
a block section is preserved between the two trains at the 
moment of the later train’s passing each place for signalling, 
and the ri^k of this space interval becoming dangcrouslv small by 
negligence or other accidental circumstances, as the later train 
approaches the next place for signalling, is almost entirely 
avoided. 

Further, at each signalling station, the various levers or 
handles for working the points, and those for working the sema¬ 
phore signals for guiding the engine-drivers, instead of being, as 
was formerly the case, scattered about in various situations 
adjacent to the signalling station, and worked often, some by one 
man and some by another, without sufficient mutual under¬ 
standing and without due harmony of action, are now usually all 
brought together into one apaitmcnt called the signal cabin. 
This cabin, like a watch-tower, is usually elevated considerably 
above the ground, and is formed with ample windows or glass 
sides, so as to afford good views of the railway to the man who 
works the Icvcrs for the semaphores and points, and who 
transmits, by electricity, signals to the next cabins on botli sides 
of his own, and, when necessary, to other stations along the line 
of railway. 

The interlocking of the mechanisms for working the points 
and for working the semaphores which, by the signals they 
.show% control the engine-drivers, consists in having the Icveis 
by which the pointsman works these points and signals, so con¬ 
nected that the man in charge cannot, or scarcely can, put one 
into a position that would endanger a train, without his having 
previously the necessary danger signal or signals standing so as 
to w^am the engine-driver against approaching too near to the 
place of danger. 

The latest important step in the development and application 
of the block system is one which has just now been made in 
Scotland, on the Caledonian Railway. Before explaining its 
principle, I have first to mention that a semaphore arm raised to 
the horizontal position is the establislied danger-signal, or signal 
or debarring an engine-driver from going past the place where 
the signal is given. Now, the ordinary jiracticc has been, and 
still is, to keep the semaphore arm down from that level 
position, and so to leave the line open for trains to pass, except 
when the line is blocked by a train or other source of danger 
on the block section in front of that semaphore, and only to 
raise the semaphore arm exceptionally as a signal of danger in 
front. The new change, or improvement, now made on the 
Caledonian Railway consists mainly in airanging that along a 
line of railw'ay the semaphore arms are to be regularly and 
ordinarily kept up in the horizontal position for prohibiting the 
passage of any train, and that each is only to be put down when 
an approaching train is, by an electric signal from the cabin 
behind, announced to the man in charge oi that semaphore, as 
having entered on the block section behind, and when, further, 
that man has, by an electrical signal sent forward to the next 
cabin in advance, inquired whether the section in advance of his 
own cabin is clear, and has received in return an electrical signal 
meaning “ The line is clear: you may put d<mm your debarring 
signal^ and let the train pass your cabinT The main effect ot 
this is, that along a line of railway the signals are to be regularly 
and ordinarily standing up in the debarring position s^ainst 
allowing any train to pass ; but that just as each train ap¬ 
proaches, and usually before it has come in sight, they go down 
almost as if by magic, and so open the way in front of the train, 
if the line is ascertained to be duly safe in front; and that 
immediately on the passage of the train they go up again, and 
by remaining up keep the road closed against any engine or 
train whose approach has not been duly^announced in advance 
so as to be known at the ,first and second cabins in front of it, 
and kept closed, unless the entire block section between those 
two cabins is known to have been left clear by the last prece^g 
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engine or train having quitted it; and is sufficiently presumed 
not to have met with any other obstruction, by shunting of 
carriages or waggons, or by accident, or in any other way. 

This new arrangement, which appears lo be a very important 
improvement, has already been brought into action with success 
on several sections of the Caledonian Kaihvay ; and it is being 
extended as rapidly as possible on the lines of the Caledonian 
Company^ where the ordinary mode of working the block system 
has hitherto been adopted. 

The mechanisms and arrangcmei t*? T have now briefly mcn- 
tionecl are only a portion of the numerous contiivamcs in use 
for abatement of danger in railway traffic. It is to be under¬ 
stood that by no mechanisms whatever can perfect ininuinity 
from accidents be expected. The mechanisms are liable to 
break or to go wrong, 'fliey must be worked by men, and the 
men are liable to make mistakes or failures. We shall con¬ 
tinue to have accidents ; but, if we cannot do away with every 
danger, that U no reason why we should not abate as many 
dangers as we can. 

Within the past twenty years very remarkable progress has 
been made in steam navigation generally, and more especially, 
I would say, in oceanic steam navigation. In this we meet 
with the realisation of great practical results from the com¬ 
bination of improved mechanical appliances, and of physical 
processes depending on a more advanced knowledge of thermo¬ 
dynamic science. 

The progress in oceanic steam navigation is due mainly to the 
introduction jointly of the screw propeller, the coinpi und engine, 
steam jacketing of the cylinders, superheated steam, and the 
surface-condenser. 

The screw propeller, in its original struggle for existence, 
when it came into competition with its more fully developed 
rival, the paddle-wheel, met with favouring circumstances in 
the want then strongly felt of means suitable for giving a small 
auxiliary steam-power to .ships arranged for being chiefly pro¬ 
pelled by sails. For the accomplishment of this end the paddle- 
wheel was ill suited; and so the screw propeller got a good 
beginning for use on Jong oceanic voyages. Afterwards, in the 
course of years, there follow’cd a long series of new inventions 
and improved designs in the adaptation of the steam-engine for 
working advantageously with the new propeller; and it has re¬ 
sulted that nowr, instead Of the screw being used as an auxiliary 
to the sails, the sails are more commonly provided as auxiliaries 
to the screw. For long oceanic voyages it became very impor¬ 
tant or essential to get better economy in the consumption of 
fuel. In order lo economise fuel, high-pre.ssure steam, with a 
high degree of expansion and with condensation, was neces- 
saiy. I'his led to Uie practical adaptation for the propulsion of 
vessels of the compound engine, an old invention which origi¬ 
nated with Hornblower in the latter part of the last century, and 
was afterwards further developed by Wolff. The high degrees 
of expansion could not be advantageously used in cylinders 
heated only by the ordinary supply of steam admitted to them 
for driving the piston ; Jind more especially when that steam 
was boiled oflf directly from water without the introduction of 
additional heat to it after its evaporation. The knowledge of 
this, which was derived through important advances made in 
thermo-dynamic science, led to the introduction into ordinary use 
n steam navigation of steam-jacketed cylinders, and lo the 
ordinary use also of superheated steam. With increased efforts 
towards economy of space in the hold of the ship, which 
became the more essential when very long voyages were to be 
undertaken, and with the new requirement of greatly increased 
pressure in the steam, the old marine boilers, with their flues 
of riveted platfes, were superseded by tubular boilers more 
compact in their dimensions and better adapted for resisting 
the high pressure of the steam. In connection with these 
various changes the old difficulty of the growth of stony incrus¬ 
tations in the boilers became aggravated rather than in any 
way diminished. As the only available remedy for this, there 
ensued the practical development and the very general intro¬ 
duction of the previously known but scarcely at all used 
principle of surface condensation instead of condensation by 
injection. A supply of distilled water from the condenser is thus 
maintained for feeding the boileri^ and incrustations are avoided. 
The consuuiption of coal is ofl^ found now to be reduced to 
about albs, per indicated horse-power per hour, from having 
been 4 or 5 lbs. in good engines in times previous lo about twenty 
years ago. 

Before the times of ocxiaa telegraph cables, vciy little had been 
done in deep-sea sounding; but when the laying of ocean cables 


came first to be contemplated, and when it came afterwards lo 
be realised, the obtaining of numerous soundings became a 
matter of essential practical importance. In the ordinary 
practice of deep-sea sounding, as caivied on, both before and 
since the times of ocean telegraph cables, until a year or two 
ago, a hempen rope or cord was used as the sounding line, and 
a very heavy sinker, usually weigliing from two to four hundred¬ 
weight, was required lo draw clown the hempen line with 
sufficient speed, liecansc the frictional resistance of the’water 
to tlia» laige and rough line moving at any suitable speed was 
very great. 7 'he sinker could not be brought up again from 
great depths ; and arrangements were provided, by means of a 
kind of trigger apparatus, so that when the bottom was reached 
tile sinker was detached from the line and was left lying lost 
on the bottom ; the line being drawn up without the sinker, 
but with only a tube, of no great weight, adapted for receiving * 
and canying away a specimen of the bottom. For the operation 
of drawing up the hempen line with this tube attached, steam 
power has been ordinarily used, and practically must be regaided 
as necessary. 

A great improvement has within the last two or three years 
been devised and practically developed by Sir William Thomson. 
Instead of using a hempen sounding line, or a cord of any kind, 
he uses a single steel wire of the kind manufactured as pianoforte 
wire. He has devised a new machine for letting down into the 
sea the wire with its sinker, and for bringing both the wire and 
the sinker up agjain when the bottom has been reached. With 
his apparatus, in its earliest arrangement and before it had 
arrived at its present advanced condition of improvement, he 
sounded, in June 1872, in the Bay of Biscay, m a depth of 
2,700 fathoms, or a little more than three miles, and brought up 
again his sinker of 30 lbs. weight, after it had touched- the 
bottom ; and brought up also an abundant specimen of ooze from 
the bottom, in a suitably arranged lube attached at the lower end 
of the sinker. 

An important feature in his machine consists in a friction- 
brake arrangement, by which an exactly adjusted resistance 
can be applied to the dnim or pulley which holds the wire 
coiled round its circumference, and which, on being allowed to 
revolve, lets the wire run off it down into the sea. The resist¬ 
ance is adjusted so as to be always less than enough to bear up 
the weight of the lead or iron sinker, together with the weight 
of the suspending wire, and more than enough to bear up the 
weight of the wire alone. Thus it results that the arrival of the 
•sinker at the bottom is indicated very exactly on board the ship 
by the sudden cessation of the revolving motion of the drum 
from which the wire was unrolling. 

Another novel feature of great importance consists in the in¬ 
troduction of an additional hauling-up drum or pulley arranged 
to act as an auxiliary to the main drum during the hauling-up 
proces.s. The auxiliary drum has the wire passed once or twice 
round its circumference at the time of hauling up, and is 
turned by men so as to give to the wire extending from it into 
the sea most of the pull requisite for drawing it up out of the 
sea, and it passes the wire forward to the main drum, there to 
be rolled in coils, relieved from the severe pull of the wire and 
sinker hanging in the water. Thus the main drum is saved 
from licing crushed or crumpled by the excessive inward pres¬ 
sure which would result from two or three thousand coils of very 
light wire, if that drum unaided were required to do the whole 
■w'ork of hauling up the wire and sinker. 

The wire, though exposed to the sea-water, is preserved against 
rust by being kept constantly, when out of use, either immersed 
in or moistened with caustic soda. The fact that steel and iron 
may be preserved from rust by alkali is well known to chemists, 
and is considered to result from the effect of the alkali in neutral¬ 
ising the carbonic acid contained in the water, as the carbonic 
acid aiipears to be the chief cause of the rusting of steel and 
iron. 

This new method of sounding, depending on the use of piano¬ 
forte wire, w^as first publicly explained by Sir William Thomson 
in the Mechanical Section of the British Association at the 
Brighton meeting two years ago; and in the interval which 
has since elapsed, it has come rapidly into important practical 
use. 

I have to-day already brought under your notice a system 
of elaborately contrived and extensively practised methods oi 
signalling and otherwise arranging for the safety of trains in 
motion on railways. These methodS| in the aggregate^ as wc 
have them at present, may be looked on as the result of a 
gradual development, which, through design and intelligent 
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selection, has been taking place during the last twenty or thirty 
years, or more. In contrast with this I have now to mention a 
reform towards abatement of dangers at sea, which at present is 
only in an incipient stage of its practical application, but which 
I am sure must soon grow into one of the important reforms of 
the future. I refer to the provision of means whereby every 
important lighthouse shall, as soon as it is descried, not only 
make known to the navigator that a light is visible, but also that 
it shall give him the much more important information of what 
light it IS ; that, in fact, it shall distinguish itself to him from all 
other lights either stationed on land or carried by ships out 
at sea. The rendering of lighthouses each readily distinguish¬ 
able from every oilier light, by rapid limed occultations, w^as 
urged on public attention by Charles Babbage about twenty 
or twenty-three years ago, in connection with a like 
]jroposal of his for telegraphic signalling by occulting 
lights. His admirable idea, hoi\ever, so far as it related to 
the distinguishing of lighthouses, has unhappily been left almost 
entirely neglected until quite recently. Although 1 say it was 
almost entirely neglected, yet very important steps in the direc¬ 
tion of the object proposed were taken many years ago by 
Messrs. Stevenson, engineers to the Commissioners of Northern 
Lights, and the flashing and intermittent lights introduced by 
them, and now used, although too sparingly, in various parts of 
the world, constituted a very great improvement in respect to 
distinctiveness. The first practical introduction of an intermittent 
extinction of a gaslight, which is a method now likely to become 
fruitful in important applications with further developments, was 
made many years ago by Mr. Wilson at Troon; and an admirable 
application of this plan by the Messrs. Stevenson to carry out 
the i)rinciple of rapid signalling is to be seen in the Ardrossan 
Harbour light, which is alternately visible for two seconds, and 
then for two seconds is so ncaily extinguished as to be invisible. 
The whole period—four seconds—is, 1 suppose, the shortest of 
any lighthouse in the world. This light lullils the condition of 
being known to be the light which it is, within five or ten 
seconds of its being first perceived ; and thus, in respect to 
distinctiveness, 1 trust that 1 may without mistake say it 
is the best light in the world. Mr. John Wigham has 
succeeded in constructing large burners for the combustion of 
gas in lighthouses in general, including those of the first order, 
and embracing both fixed lights and revolving lights. He has 
also, in both these cases, applied with the most striking success 
the principle of occultation. Dr. Tyndall, in his reports to 
the Board of Trade, has dwelt frequently and empliatically on 
the ease with which gas lends itself to the individualisation of 
lights. By its application, he affirms that by simple arrange¬ 
ments it would be possible to make eveiy lighthouse declare its 
own name. Within about the last two or three years the 
subject has been taken up energetically by Sir William 'I'liom- 
Eon. He has become strongly impressed with the enormous 
importance of the object in question. 11c has perseveringly 
laboured in making trials in various ways, both by the method 
of j)artially extinguishing gas flames and by the method of 
revolving screens; and 1 have pleasure in slating that, as a 
result ol his efforts, a self-signalling apparatus is now con¬ 
structed for the Bellast Harbour Commissioners, who are pre¬ 
paring to bring it into immediate use at the screw-pile light¬ 
house at the entrance of the harbour of Belfast. 1 shall not 
now enter on any description of this arrangement, as 1 under¬ 
stand that the apparatus, which has alieady been temporarily 
erected for trial in the lighthouse, and lias shown good re¬ 
sults, is to be exhibited and explained to this Section by Mr. 
Bottomley, who, as a member ui the Board of H ax hour Com¬ 
missioners, has taken an active pait in the promotion of the 
undertaking. 

1 wish next to make mention of the very remarkable works 
at present in progress in the harbour cf Dublin, under the 
designs and under the charge of Mr. Bindon Stoney. In order 
to lorm quay walls with their foundations necessarily deep under 
water, he constructs on land gigantic blocks of artificial stone, 
or, as we may say, of concrete masonry, each of which is about 
350 tons in weight, and which are accurately formed to a 
required shape. After the solidification of the concrete, he 
carries them away and deposits them on an accurately levelled 
bottom of sea, so that tliey fit closely together, and form so 
much of the quay wall in height as to reach above the low tide 
level; and so as to allow oi the completion of the wall above 
by building in the usual manner by tidal work, and to allow of 
the whole structure being carried out without the use of coffer- 
dapis. These operations are on a scalp of magnitude far sur¬ 


passing anything done before in the construction and moving 
of artificial stone blocks. They are carried out with machinery 
and other appliances for the removal and the placing of the 
blocks, and for other requirements of the undertaking, which 
are remarkable for boldness of conception and ingenuity of con¬ 
trivance. The new methods of construction devised and applied 
in these works by Mr. Stoney are recognised as l>eing admirably 
suited for the local circumstances of the site of the works in the 
harbour of Dublin, and their various arrangements form a very 
important extension of the methods of construction available to 
engineers for river and harbour works. 

vVhile progress has been made with gigantic strides In many 
directions, in engineering and in mechanics generally ; while 
railways, steamboats, and electric telegraphs have extended 
their w’onders to the most distant parts of tJic world ; and while 
tradok with these aids, is bringing to our shores the produce even 
of the most distant places, to add to our comforts and our 
luxuries; yet, when we come to look to our homes, to tlie places 
where most of our population have to spend nearly the whole 
of their lives, 1 think we must find, with regret, that, in matters 
pertaining to the salubrity and general amenities of our towns 
and houses, as places for residence, due progress in iinprovenient 
has not been made. Our house drainage arrangements are habi¬ 
tually disgracefully bad ; and this 1 proclaim emphatically, alike 
in reference to the houacs of the rich and llie poor. We have 
got, since the early part of the present century, the benefit of the 
light of gas in our apartments ; but we allow the perniciuu:» pro¬ 
ducts of combustion to gather in large quantities in the air wc 
have to breathe ; and in winter evenings w^e live with our lieads 
in heated and vitiated air, while our feet are ventilated with a 
current of fresh, cold air, gliding along the floor towards the fire¬ 
place to be drawn usele.ssly up the chimney. A very few people 
have commenced to provide chimneys or flues to carry away the 
fumes of their more important gaslights, in like manner as we 
have chimneys for our ordinary fires. In mentioning lliis, how¬ 
ever, as a suggestion of the course in w'hich improvement ought 
to advance, I feel bound to ofler a few words ol caution ngain.st 
the introduction of flue pipes for the gas flames rashly, in .such 
ways as to bring danger of their setting fire to the house, Peoiile 
have a strong tendency to require that such things as these should 
be concealed from view. In this case, however, special care 
should be taken against rashly placing them among the woodwink 
between the ceiling of the apartment and the floor of the room 
above or otherwise placing them in unsafe proximity to com¬ 
bustible materials. In many cases it would be better to place 
the flue exposed to view underneath the ceiling, and by intro¬ 
ducing some accompanying ornamentation, to let the flue Lc 
regarded as a beneficent object not unjileasing to the eye. 

The atmosphere of our large towns, where people live by 
hundreds of llioiisands all the year round, is not yet guarded 
against needless pollution by smoke, jealously, as it ought to be. 
Many of the wealthier inhabitants lake refuge in living in the 
country, or in the suburbs of the town, as far away as they 
can from the most densely built and most smoky districts; lnu 
the great masses of the people, including many of all rank>-, 
must live near their work, and for ihcni at leiasl greater exei- 
tions are due than have yet been made towards maintaining 
and improving the salubrity and the amenities of our tovui). 
As to the abatement or prevention of smoke from the iuriiacLS 
of steam-engines, the mam requisites have long been very w'cJl 
knowm ; but sufficient energy and deteiminaiiun have not }< i 
been manifested towards securing their due application in pii.i.- 
lice. In too many cases futile plans have been tried, ami on 
being soon abandoned have left a strong impression against 
the trying of more experiments ; and tliis may account in pau 
for the introduction of real improvements having been so sJow. 
Smoke occurs when fresh coal is thrown suddenly, in too laige 
quantity at once, upon a hot fire. By exlicme care a fireman may 
throw coal into Lis furnace so gradually as to make veiy blue 
smoke; but mechanical anrangeinents lor introducing constantly 
and uniformly the new supjfly of fresh coal have been devised, 
and several of these have been such as to reduce the smoke 
emitted to almost nothing, 1 have seen in the neighbourhooa 
of (ilasgow, at a large manufacturing establishment at Thorniie- 
bank, one method which is applied to about thirty ordinary 40- 
horse-power boilers, in which upwards of 100 tons of coal are 
daily burned, and from the chimn^s of which not more smoke 
is emitted than from many a kitchen fire. This method is unoer 
the patent of Messrs. Vicars, of Liverpool, and it seems 10 work 
very w'ell. It has been about two years in work Iheie. It w; b 
intrcduced at a time when cool was exceedingly high in pric , as 
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much to effect economy in fuel as lo prevent smoke; and although 
the first cost was somewhere about Ijo/. per boiler, the proprietor 
considers himself to be already more than recouped for his outlay, 
as a saving of fully 12 per cent, in the fuel consumed was eftectcd. 
At the same works I have also seen in operation the method of 
Messrs. IJaworlh and Horsfall, of Todmorden, which has, I am 
told, in certain circumstances, some advantages over the other. 
In this, as in the other, the coal is fed in uniformly by mechanical 
arrangements. The mechanism is different in the two cases, but 
the result in the motion communicated to the cool is very much 
alike in both. The bed of coal, which is gradually supplied in 
front, is caused to travel along the bars towards the inner end of 
the furnace, and the combustion proceeds in a very uniform 
manner in conditions highly favourable to economy of fuel, and 
without the emission of almost any visible smoke. 

These two melhods I have mentioned because they appear 
both to worl very successfully in practice, while they both bring 
into effect the principle of action of tlit* fuel which has long 
appeared to me to be the best that can be adopted for ordinary 
cases of steam-engine boilers. 

I have now occupied, I think, enough of your time, and so 1 
will conclude, I have endeavoured to select out of the wide 
range of subjects which fall within the scope of the Mechanical 
Section of the IJritish Association, a few which have come more 
particularly under my own notice, and on which I thought it 
W'as ill ttiy power to give intelligence that might be interesting as 
lo yiast progress, and suggestions that might be useful towards 
extension of improvements in the futuie. 
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'I'lie following papers were read :—Astronomy at the Italian 
Spectroscopic Society, by M. l"aye. This w'as a reply to some 
ciiticisms of P. Secchi. TJie author pointed out that P. Secchi’s 
theory of sunspots was a return to the idea announced by Galileo 
in 1612, the clouds being buried in the body of the sun instead 
of floating above it. The theory advanced by the author on the 
other hand had been pronounced by Mr, Langley to be a vera 
enusn, I'his z^era causa^ according to M. Faye, is nothing more 
than a law of hydrodynamics, perfectly established, for terrestrial 
air and water currents.—Remarks on the fish of the Algerian 
Sahara, by M. P. Gervais, I'he remarks refer to species of 
Coptodon and Cyprinodon^ the former of which had been cited 
by M. Cosson as proving the continuity of the sheet of water 
which extended over this region,—Note on the development of 
the contractile coat of Ihe vessels, an anatomical piper by M. 

Konget. New researches undertaken by the author on 
amphibian larvae establish beyond doubt the contractibility of 
the ramified protoplasmic cell.? observed last year in the vessels 
of the hyaloid membrane of the adult frog.—On winged Phyk 
loxera and Us progeniture, by M. Balbiani. I'lie author points 
iHit the complete analogy between Phylloxera vastatrix and the 
of the oak.—New observations on the migrations of 
/to the surJacc of the soil and on the effects of the 


method of submersion, a letter from M. G. Bazille to M. Dumas. 
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tions on the employment of the chief insecticides from experi¬ 
ments tried in the laboratory at Cognac and on the vines 01 the 
neighbourhood.—M. P. Rohart addressed a letter on the action 
exercised by the soil on insecticide gases.—Other communica¬ 
tions relating to Phylloxera were received from MM. Delfan, A. 
Richard, Gauthier, L. Rousseau, &c.—On a physiological phe¬ 
nomenon produced by excess of imagination, a letter from M. 
P. Volpicelli to M. Chevrcul. Two experiments were made 
with magnets upon nervous subjects, to see if the effects produced 
were really ma^etic or due to the imagination. In the first 
experiment a piece of unmagnetised iron was shown to the patient, 
who immediately fell into convulsions. In the next experiment 
a magnet was placed in the hand of a nervous subject, who at 
the end of a few seconds became so over-excited that the magnet 
was removed. That the effect thus produced was due to the 
sight of the magnet was proved by hiding several powerful 
magnets in the chair occupied by the same individual, who when 
thus unconscious of their presence experienced no ill effect. M. 
Chevreul made some remarks d propos of the foregoing paper on 
certain other illusions, such as the divining pendulum and divin¬ 
ing ring. —Remarks on recent researches concerning the explosion 
of powder, by MM. Roux and Sarrau. The authors pointed 
out the agreement between certain of the results obtained by 
them and by MM. Noble and Abel in their recent communi¬ 
cations to the Academy.—New note on the tail of Coggia’s 
Comet, by M. A. Bartlielemy. The theory of a repulsive force 
emanating from the sun requires, according to the author, that 
the axis of the tail should always be a prolongation of the 
radius vector. With Coggia's Comet, however, as observed by 
M. Heiss on Julv 5, the tail made an angle of 160® with the 
radiu.s vector. The facts appear to the author to be simply ex¬ 
plicable by the hypothesis of an interplanetary medium submitted 
lo the attractive action of the sun, tlirough which medium the 
comet travels with an increasing velocity; fans and jets are 
sup]msed lo be the result of the sun’s attraction on the denser 
j)orlions of the comelary matter.—On a new theory of the forma¬ 
tion of cometb and their tails, by M. Virlet d’Aoust. In 1835 
the author suggested the hypothesis that comets were nascent 
stars—the internal and still incandescent portions shining through 
cracks in the dark surface. This view was afterwards aban¬ 
doned for Saigey’s hypothecs, which considered Ihe tails of 
comets as the result of the reflection of [their light on an atmo¬ 
sphere which they drew after them. This opinion was again 
modified to meet the researches of Weiss, Schiaparelli, Klinker- 
fues, and Oppolzer, who showed the connection between the 
cornels of 1862 and 1866, of Bicla and Pogsoii, and the annular 
meteor streams which give us the August and November shooting 
stars. The author then asked whether comets did not equally 
belong to rings which had given rise to their existence, and if the 
light emitted by their tails did not simply result from the reflec¬ 
tion of light from the nucleus on to the cosmical particles which 
constituted the rings on which they seemed to depend. The 
recent researches upon Coggia’s Comet confirm this view in the 
author’s opinion.—On a new model of prism for direct vision 
spectroscopes, by M. J. G. Hofmann.—On some points in the 
anatomy ot the common mussel {Mytilus edulis\ by M. Ad, 
Sabatier. 
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poetry, and oriyinat eompositwns, which entitle this seines to be called classical. Nothing can he better than the literary execution, 
nothing more elegant than the viatenal workmanships —British (Quarterly Review. 

The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 

Selected and arranged, with Notes, by Francis Tuknkr rAi.r.RAVE, 

“ This delightful little volume, the Golden Treasury, 7vhieh contains many of the hat orii^inal lyric pieces and souqs in our 
language, grouped with care and skill, so as to illustrate each other like the pictures in a wett'orranged j^attcry,''- (Quarterly Review. 

The Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

It includes specimens of all the great masters in the art of poetry, selected with the matured judgment of a man eoneeutrated on 
obtaining insight into the feelings and tastes of childhood, and desh'ons to awaken its finest impulses, to (ultivate its kcenat sensibUitiesf — 

Morning Post. 

The Book of Praise. From the best English Hymn Writers. Selected and arranged by 

Sir Roundki.e Palmer. A New and Enlarged Ivlition. 

The Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 

Author of “John Halifax, Gentleman.” 

“-4 delightful selection, in a delightful external form ; fall of the physical splendour and vast opuleftce of proper faity tales.'^ -- 
Spectator. 

The Ballad Book. A Selection of the Choicest British Ballads. Edited by William 

Aletnoham. 

taste as a judge of old poetry will he found, by all acquainted with thc7>arious readings of old Knglish ballads, true enough 
to justify his undertaking so critical a taskf^' -Saturday Review. 

The Jest Book. The Choicest Anecdotes and Sayings. Selected and arranged by Mark 

T.kmon. 

“ The fullest and best jest book that ha ^ yd appearedf —Saturday Review. 

Bacon's Essays and Colours of Good and Evil. With Notes and Glossarial Index. By 

\V. Ajj>is Weight, M.A. 

The Pilgrim's Progress from this World to that which is to come. By John Bunyan. 

“ A beautiful and scholarly print .''—Spectator. 

The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander. 

well’selected volume of sac/edpoetry." —Spectator, 

A Book of Golden Deeds of all Times and all Countries. Gathered and narrated anew. 

By the Author of “ The Heir of Redclyffe.” 

The Poetical Works of Robert Burns. Edited, with Biographical Memoir, Notes, and 

Glossary, by Alexander Smith. Two vols. 

The Adventures of Robinson Crusoe. Edited from the Original Edition by J, W. Clark 

M.A., Fellow of Trinity College, Cambridge. ’ 

The Republic of Plato. Translated into English, with Notes by J. LI. Davies, M.A., and D. T. 

Vaughan, M.A. *' 

The Song Book. Words and Tunes from the best Poets and Musicians. • Selected and 

arranged by John Hullah, Professor of Vocal Music in King’s College, London, 

La Lyre Francaise. Selected and arranged, with Notes, by Gustave Masson, French 

Master in Harrow School. 

Tom Brown’s School Days. By An Old Boy. 

A Book of Worthies. Gathered from the Old Histories and written anew by the Author 

of » The Heir of Reddyffe.” ^ 

MACMILLAN & CO., LONDON. 
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“MAZELINE” GOLD JEWELLERY. 

(Catalogue post /ree.) 

jBc. GOIiD. —Superseded by the above imitation Jewellery-^olid, durable, and cheap. 

iBc. GOLD.—Desifnis, beautifully copied in the above, and not to be detected from the precious metal. 

i8c. GOLD.^Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.} 

‘‘MAZELINE*’ GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its z8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 95s. to 45^. Alberts, 2s. to sr.; Long Chains, 5^. to Sr. 6(t, ; Lockets, 2s. to 5^. 6ii,; Crosses, is. 6e/. to 4^. ; Ladies* Gem Rings, ax. to 

Kx. ; Wedding and Keeper Rings, ix. to ax. 6</. ; Gents’ Finger Rings, ax. 6/t. to fjx.; Bracelets, ^x. to lox. 6A. : Studs, ix. to 3X. 6/f. ; Links, ix. to 3X. . 
Breast Pins, ix. to 4X. 6a ; Brooches, ix. 6^. to 7X. &/ : Ear Kings, ix. 6rf. to 6 j. 6et. : Sets (eu suite), Brooch and Ear Rings, 5X. 6rf. to lox. Set. ; Pencil 
t'ases, to 4X ; Gents* Sn.akc Rings (Plain Head), 3?. Set., Head set with Brilliant, &c , 5X. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to offer 
.'end guarantee against^all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUITON.—Certain persons arc endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
wc therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the " MAZELINE ” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P O O. to be made payable .11 Post Oflice, Bi.<^hopsgale Street Without, London, E.C. 

AGENTS WANTED for the above ihrougliout the United Kingdom. IdBERAL TERMS. 


HEALTH FOR ALL. 

P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at 7 ^a., is. i^d, and 2s. ga. 

Sent free on receipt of 8, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
tntirely of Medicinal Balsams PURELY VEGETABLE. One trial* will convince anyone of their effic<icy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new^rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2 s, 9^/. box contain.^ 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

*** The Government Stamp is on every bo^c. 


LUNG HEALER, 

FOR niSEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where everything else has been tried and failed. 

LUNG HEALP^R quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse¬ 
ness, Phlegm, Tickling of the Throat, Shortne.ssof Brcatli, Incipient Decline, Numbness and Weakness of the Lungs, Pains in the 
Chest, and Wasting Influenza, Hectic P'ever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation, 
and all the symptoms of Impending Consumption. 

LUNG HEALER strengthens the Lungs an<l thereby prevents Consumption. The Voice improves ; Coughs and Colds arc- 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in safety after a few doses of LUNG HEALP-R, 

Sold in bottles at 2J. 9//. by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

*** Order of any Chemist. 


RUPTURES,—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS i 



is allowed by upward.H of 500 Medical Mcn to be the most eflcc- 1 
tive invention in the curative treatment of Hernia. The use ot 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requi.site 
resihtiiig power is'supplied by the MtiC-MAIN PAD an^ 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot.be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer. 


JOHN WHITE, 228, Piccadilly, 

Price of a Single Truss, i6x., aix., 26s, Set., and ps. Set. ] 
„ Double „ 31X. Set., 49s.t and 52X. 6et» 

„ Umbilical,, 43X. and sax. Set. J 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

fee., for Vsiricose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. Set., ys. Set., lof,, and i6r. each. 
Postage free* 

JOHN WHITE, Monu&ctnier, 228 , Piccadilly, London. 


TISLEY’S 


PENDULUM APPARATUS, 


With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
bluckeued Glsuss for the Lantern : packed inDcal Cabinet (3 ft. 

X t ft. square), which serves as a Stand for the instrument to 

work on.. . ••• .° 

Reflectors for projecting the Figures on the Screen .» «. a 12 

N.B.—Specimen Curves, on card, post free ... per dozen... o 3 

A Set of 30, including the principal Figures from 2 : 2 to 2 : 3- o 7 

Ditto traced on blackened Glass, for the Lantern ... per shde... o 3 


o 

6 

o 

6 

6 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


For nerferming many of the experiments, included in the Christ- 
iLfs SSSmfgive/by Dr. TyndaU at the Royal Institution ... ^5 


5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172, BROMPTON ROAD, S.W. 
(Thice minutes* walk irom South Kensin|j;toii Museum). 




NATURE 


\Sept. lo, 1874 


clxvi 


L. OERTLING, 

TDRNMILL STREET, NEAR FARRINSDON STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OF 

CHEMICAL, ASSAY, AND BULLION BALANCES. 

Maker to the Bank of England, Assay Office of the Royal Mint, &c., &c. 

By Appointment, 

^ t j I o and Saccharometer Maker to the Board of Inland Revenue. 

Council Medal^ 1851. First Class Medal^ *854 and iKf>2. 


JUDSON’S DY£S.—x8 Colours, 6d- each. 

RIBBONS, WOOL, SILK, FEATHERS. 

Completely dyed in so minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

simple DYES are most useful and efTectual. Ribbons, 
f**®^®* lace, braid, veils, handkerchiefs, clouds, bemouses, 
Shetland shawls, or any small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON'S DYES. Beautiful effects are thu5 
produced in green, pink, brown, and many other colours—Use Judson's 
Dyes for general tinting. Dye your Cartes de Visile. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 

dipping them in a solution of 

JUDbUN S DYES. Charming Bouquet may ne thus composed. 

JUDSON’S DYES.— Ink — Ink — Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, wUl 
make half a pint of brilliant writing ink in one minute by simply addins 
hot water. • 

JUDSON'S DYES.—For Colouring Archi- 

tectural PlanSj &c.‘~Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
otto ** crimson, orange, green, blue, magenta, and 12 

JUDSON’S DYES.—For Staining Wood.— 

Dilu^ with Water. They .ink deeply into the fibre, and will not rub 
oir. :iney fom the most economical stain on record. Light Brown for 
mahogany ^lour is excellent; No. a Black for walnut; Canary for 
satm ; albo black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chcmliti and Oilmen in London, Chemiiti and Stationer, in ch. 
Country. 

—^- 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OP i6 PAGES QUABTO, 

I>.Tat.d to Cheouftry a. ai^ed to Aits and Manufacturt., A^rieoltuie, 
Ifetallurey, &e. Ac. . 

“<1 TwMtw.fiw Crate per annum, or On. Dollw ud 
iSngdom P*^d strictly in advance, including postage to United 

Ea^ number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum. 
Soaps, TMnmg, Dyeing, and numerous others. 

tific Ftos * ®P*co is also devoted to Practical Recipes and interesting Sden- 
Fun and cawMy-prepared Market Reviews and Prices Current of Drugs 

VOLTJMR, c oTt i m raccd with Juumry numbra. 

DEXTER & CO., PUBLISHERS, 

Sprue.strrat. NmVmkj AHraotwStrraLBoMon; ud 14ft South 
_4th Strut. BeOmtelpU., Pm. tXA, ^ 



INTEBNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 

London, 1851. Pari., 1855. London, 1863, Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 

M. PILL1S~CHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

Pillischer'B 
8t> Thomas’s Hospital 
Microscope, 

As supplied to the principal Uni¬ 
versities and Hospitals. 

Monocular, £$; Binocular, £io lor. 

PILLISCHER'S New Series of 
Correction and Immersion Ob¬ 
ject-glasses, from I to inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER’S Improved CLI¬ 
NICAL THERMOMETERS, 
m Sterling Silver Cases, 3^ in., 
i4r.; 4} in., 17^.; 6 in , in Wooden 
Case, zor., including a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY HE HAL) ON 
APPLICATION TO 

88, New Bond Street, W., London. 

PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
(or GOUT, Lithia and Potass. 

CORKS BBANBEB '*R. ELLIS & SON, RUTHIN,*’ and every 
Label bears their Trade Mark. Sold everjrwhere, and Wholeeale ef 
R. £lli!> & Son, Ruthin, North Wales. 

LONDON AGENTS :^W. Best & Sons, Henrietta Street, Cavendish 
Square. 

W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

Appointment to the Royal Ins/itution qf Great Bniain)^ 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II 4 i*. BEAK STREET, REGENT STREET, W., 

AND 

199 , BROMPTON ROAD, S.W. 

BSTABLTSHED 1843. 
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UNIVERSITY COLLEGE, LONDON, 
SCHOOL. 

ITcarl-Ma.ster—T. Hewitt Krv, M A. F R.5?. 

Vice-Master—E. R. Hokton, M.A., Fellow of St. Peter’s College, 
Cambridge 

The SCHOOL will RF.-OPEN for New Pupils on TUESDAY, Septem- 
»cr aa, .it 8 30 n ni Tlie .School .Session is divided iiito^ tlirce equal Teims. 
•'cc, ;C^ pt:** 'I'crin, to be iwul .'it the beginiiiiig of each Term. Gymnastics, 
■*encuig, ami Adv.inced Drawing, extra. 

Extensive acldirional hnildci'gs, including .SfMcious Lecture-rooms for the 
'lasses id t'heiriistry and I’.xperiment.il Physics, have recently been cora- 
ilctcd for lie use of the Piijn's attending the School. 

A Playground of about two acre* in extent, including several Fives’ 
,ourts, IS atlach-d to the Sv bool. 

DisciiiUne is ni.imtained vitliout corporal punishment 

A inoiithiv icjinri of the progress and conduct ot each pupil is sent to his 
sirciit or jjmnhan _ 

'Hie School is close to the (lower Street Station of the Metropolitan Kail- 
vav, and only •» few nunutrs’ walk fiom the ‘I crnuiu of the North-Western, 
iliillaiul, ai d Great Northi-rn Railways. Season Tickets are granted at 
lalf-piicc to PupiU anend ng the School. 

A Prosjisctus, loiiuimiig lull inform.ation respecting the Courses of Iii- 
tnictioii given in the School, with other particulars, may be obtained at the 
)lFicc ol the Cullcgc. . 

J(^IIN ROr.SON, B.A. 

August 1874. Sccietary to ll.c Council. 

UNIVERSITY HALL, GORDON 
SQUARE, LONDON, W.C. 

Principal and Classical Tutor—E. S. Bprst.v, M A. Oxon., Professor of 
Utstory 111 University College, London. 

■’ice-Principal and Mathematical Tutor—J J. VValkkk, M.A,Trin. Coll., 
Dublin. 

Students at University College are received into the Hall, and reside 
mder lolh giate tlhcipline. Some of the sets of room.s .ire now vacant, at 
cuts varying Irom ^j 2 to /I48 for the Session. Saiisfac»ory references will 
lercuuiTcd by the Piincipal from all gentlemen desiring to be admitted into 
Jic Hall 

The Hall will RE-OPEN on the slh of October next, the day on which 
he Session of the Faculties of Arts and Laws and of Science will begin at 
Univ<^rhity College, in close proximity 10 which h is situated. 

SCHOl AR.^IIIPS.—The Trustc.es of ihe Gichii.4t Educational Fund 
tave hiundcd 'I'hree Scholarships of £50 per annum each, teiuble for three 
^'cars, by Stiidetits residing in the Hall ; one being awarded every year to 
he cau(iidat«- passing highest m the June Matriculaiion Examination of the 
UiiivcTSity of Lon^ioii. 

Prosper! Uses containing further information may be obtained on written 
ipjiUcaiioii addressed to the Principal, or to the Secretary at the Hull. 

September 1874. 

PRELIMINARY EXAMINATIONS of the 

COt-I.KCJK of SURGEONS and APOTHECARIES' HALL.—Mi 

1 ERLE BENHAM (formerly of King's College, London, author of 

** 1 _V ___..u 


[Price Fourpence 


[All Rights are Reserved 


iiaineiit, Doctors ol eminence. Queen's Counsel, &c., address to 3, 
Pump Court, I'emplc. or to the care of Messrs, butterworth, 7, Fleet 
Street, her Majesty's Publishers. 


ROYAL SCHOOL OF MINES. 

DEPARTMENT OF SCIENCE AND ART. 

During the Twenty fourth Sessiim, 1874-75, which will comiiK'iice on the 

of (Vtr,l,tr. rhe fallowing COURSF..S of LECTURES and PRACTI¬ 
CAL DLMON.STRATIONS will he given : — 

1. Clicniistry. By E. Fiankl.ind, PIi.D. F T^.S. 

2 Mctalhngv- By Joliii IVicy, M D F R S. 

3. Natnr.il History. By T H. Huxley, LL^.D. F. R.S 

4. Miiicialogy. I By VVain.gLon W. Smyth, M.A. F .'-'.S., 

5 JMiinng / CItnirman 

6. (ieologv. By A. C Ramsay. LI... D. F. R,.S. 

7. Applied Mechanics By T. M. (loodcve, M A, 

8 . Physics By Frederick Outhne, Ph.D. F R S. 

Q. Mechanical Drawing. By Rev. J. H. Edgar, M.A. 

The Fee for .Sludeiils desirous of becoming Associates is £,’\o m one sum, 
on emr..iue, or two amuiiil p.iymcnts of /iao. exclusive of the L:iboratc>ries. 

Tickets to serarfite C«ur-.e*, nf l.tt lures are issued at *i«d /I4 each. 

Officers in the (Queen's Service, Her Majesty*,*; Consuls, Acting Mining 
Agents, and Managers, ni.iy obtain Tickets .^t rcduccil prices. 

Science Teachers are also admitted to the Lectures at reduced ftfrfs. 

For .1 Prospectus and iiiform.'ition apply to the Kegustrar, Royal School of 
Mines, Jennyn Street, London, S.W, 

TRENHAM REEKS, Registrar. 

No nc—By order of the Lords of the (Committee of C*ouncil on Education, 
the instviiciion in Chcniisiry, Physics, Applied Mechanics, and N.Uiir.il His 
tory will be given in tlie New Buildings in the Exhibition Road, South 
Kcnsingioii. 


LONDON LIBRARY, 

12, ST. JAMES'S SQUARE.— Founded in 1841. 

Patron-H.R.H. Tub Prince of Walks. 

President— 1'homas Caklvle, Esq, 

This I.ibrary contains 90,000 Volumes of Ancient and Modern Literature, 
in various Langiiagc.s Subscription, a year, or /a* with Eiitiance Fee 
of \ Life Membership, ;(^a6. 

Fifteen Volumes are allowed to Country, and. Ten to Town Meiribcrs. 
Reading Room open fiom Ten to lialf-pa.st Six. Pro.si»ccius on app]ic.uicn. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boy,s. 

Special attention to Science, paiticiilarly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roacoe, 
F.R.S.; Dr. Angus bimih, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 


F.R.S. ; Dr. WiUiaiuMm. F.R.S. 


C. WILLMORE, PrindpoL 
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ROYAL COLLEGE of SCIENCE for IRE¬ 
LAND, STEPHEN’S GREEN, DUBLIN. 


THE LONDON HOSPITAL AND 
. MEDICAL COLLEGE. 


^ SCIENTIFIC AND TECHNICAL EDUCATION. 

This College supplic.s a complete course of instruction in Sricnre, appli' 
cab1etotheIndiistri.il Arts, evpjciallv those which may he c .isscd broadly 
under the hr.<ds of CHKMlCAL MANUFACTURKS. MlMNO, EN- 
f;INEEkING, and AGkICULTURE. 

A Diploma of Associate of the College is granted at the end of the Three 
V-Mis* Course , • , 

Th- re .ire Four Royal Si ho’arships. of the v.^hie of ^50 each yearly, with 
ficoeiliication, inrliid ng Lahoi.a-iry mstniriirui, tenable lor two years 'J wo 
hr'ra/ne vac.'iiit each year. They aic g veu 10 Students who have been a 
y**nr in the College, 

The Fees are for e.U'h Cours-, or J[,io for all the Courses of each year, 
wjih the cxcentioii ol Lriboiat.irv 

Chemistry (Theoreti(,.il and Practical), .Mctalluigy. &c.—Professor Kobcri 
tjalloway, F.C.S ' ,, t t 

Mathcnmtics, Mechanics, and Mei banisui — Profc',sor koberi Hall, LI. D. 
F.k S. . , , . , 

Dr.\wing, Fiig'.ieciing, and Survc> mg —Professor Thomas F. Pigot, C F,. 
M.k'j.4. 

Lxpcrimenul Physics-Professor W F Ilarrctt, F.U S,E. F.C.S. 

G-ology—I’ro'essor Edward Hull. M a F R.'*. 

Mining and Mincr.'ilogy -J’rolcssor J P. ti'Erully, C E. M.R I.A. 

Agricnlime —Professor Edmund W. D.ivy, M.D. M K.I.A. 

Jiotany Professor W R. M‘Nab, M D. 

iiJooJogy - Professor H. AJlcyiic Nicholson, M D. 

'The Session commences on MOND.AY, October 5th. 

Programme^* may be obtained on apphc.ation to the Secretary, Royal Cob 
kge o( Science. Stephen's Green, Du him 

FREDERICK J. SIDNEY, LL D , Secretary. 


CRYSTAL PALACE COMPANY'S 

SCHOOL OF ART, SCIENCE, AND LITERATURE. 
LADIES’ DIVISION. 

The FIFPEENIH SESSION will OPEN on THURSDAY, Octobtr 
15th. 

Water-colour Painting. .Sketching, &c. Mr. Edw.ird A. Goodall. 

*'VoLmnjt."aay ,'^ SI.ci.ton. 

Painting in Oils, from the lafc, &c. Mr. C. Armytage. 

Englisli Language and Literature ... Rev. Alfred Ainger, M.A. 

French Language and Literaluic ... Professor A Mandrou.M A. 


Dr Heinemann, h.R G.S. 
Cavalier Piiifcssor G Volpe, 
K<*v. Alfied Aingcr, M A. 

T>r. G. G. ZcrlTi, F.R. Hist. Soc 


(German Language and Literature 
Italian Language and Liioraturc 

Latin. 

tlciinral History . 

Physical tiepsraphy, Arithmetic, antlu,, ^ Sonuenschei... 

M.ttbematicb. 1 

Fxpenmeitai Physics ... 

Botany . 


Pianoforte 


... Mr. Alfred W. Bennett, M.A, B Sc 
fSir Julius Benedict, Mr. Lind.siy 
Sloper, Mr. Aithur Sullivan, M. 
{ E. Prout, B A 
... Dr John Stainer, M.A. 

... Dr John Stainer, M.A. 

... Mme. St. Germaine, Signor Rizelli. 
... Mr. Arthur Sullivan. 

... Miss Mary Hooper. 

j M Louis d'Egville. 

■"(Mrs. George Gilbert. 

... Mr. G. A. Rogers. 


Harmony and Musical Analysis... 

1 oniposiiion . 

Sinking ... . 

Ballad ringing. . 

Coo .ery and Domestic Economy 

Dancing . 

Artistic Wood Carving. 

The Studios and Class-rooms are strictly private. 

Prospectus on application in the office of the School, in the Library, next 
the Reading-room, Byzantine Court, C'ry.stal Palace, Sydenham. 

By order of the Committee, 

F. K. J. SHENTON, 
Superintendent Literary Department. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

SCHOLARSHIPS IN SCIENCE. 

Two Scholarships in Science have been founded at St. Bartholomew’s 
Hospital 

I. An Open Scholarship of the value of j^ioo, tenable for one year, to be 
competed for in September, The .subjects of examination are Physics, 
Chemistry. Botany, and Zoology. The successful candidate will be re> 
quired to'enter at St. Bartholomew’s Hospital in October next. 

a. Preliminary Scientific Scholarship of the value of £sOf tenable for one 
year, to be competed for in October next by Students of the Hospital of 
less than six months’ standing. The subjects of examination are identical 
wuh those of the Open Scholaursbip. 

For further particulars and syllabus of subjects, application may be made 
Of by letter to the Warden of the College, St. Bartholomew's 


The next WINTER SESSION will commence on THURSDAY. 
Oci, iKt, 1874, when the Iniroduct-^ry Lecture will be giveu at 3 p.m. by 
SAMUEL FENWICK, M.D., Assistant Phys^dan to the Hospital. 

General Fee to Lectures, with two years’ Practical Anatomy, and Hos¬ 
pital Pranir.i:*, q^guinea'i, payable in two instalments of 45 guineas each 
Library Frc. jQi ts. Special entries c.in he made to Lecture<> or Practice. 

The Hospital cotitabis 600 beds Tiieie are Medical and Surgical Wards 
for Cliildren, Wards for Syphilis, Special Departments for DLeases of 
Women, Diseases of the Eye, Disease.s of the Ear, Diseases of the Skin, 
and special arrangements for Diseases of the Throat. A Maternity Depart¬ 
ment exists for the delivery of Iving-iii women at thtir own homes. 586 
case.s were attended last year by the Students of the Hospital. 

For iiiftructijn in McriUiI Dileases. Students can attend without further 
the practice of Dr. John Millar, Supennlendent of Bethnal House 
Asj him, a few iniiiutes’ walk frdm the lIo'>pital. 

Clinical Lectures both Medical and Surglc.il, will lie given every week, 
andpractic.il instructions imparted in all the departments. 

The In-patients during 1873 were 5,613, and the Out-pailcnts 43,808 ; 
total, 49 431. 

At the Medical College, which has been enlarged, Lectures will be given 
on all the subjects required by the Examining Boards. 


Members 

Mr. 1 . Luke, F.K.S. 
Mr. John Adams 
Mr. Culling, F.R S. 

Dr Herbert Davies 
Dr Andrew Clark 
Dr. R<iiii-.kill 
Dr Langdmi Down 
Dr Hughlings-Jackson 
Dr. Sutton 
Dr ^erlwnck 
Dr. Woodman 


the Sta/^ and Lecturers 

I Dr. Stephen Mackenzie 
I Dr. A. E. Sansoni 
! Mr Jonathan Hutchiii 
I sou 

I Mr M.^urider 
! Ml. Coiuicr 
1 Mr. Waller Rivin£ton 
I Mr. I as Aduns 
! Mr. W.»*cn 'Tay 
[ Mr McC.iithy 
I Mr. Reeves 


f the College, 

Dr. Mead 
Dr. J’alfrey 
Mr H. J H.arreit 
Mr A W. B.irrcll 
r)r. Lt.tlichy 
Dr. Mcymolt Tidy 
Dr. Pro'ser J.irnes 
f)r. Morell-Marckenzio 
Mr. J. E, I). Rogers 
Mr. Gilbert Baker 


The follr.wiijg Prizes and Appointments arc open without any further pay¬ 
ment to Students paying the general fee of 90 guineas 

Seven Scholarship.s, to he offered for competition in the Winter Session : 

1. A Scliolarshlp of Cyo to the Student of lc.ss than iliree iiiO'.ihs’ stand¬ 
ing wlio passes 111 October the best examination in the subjects re¬ 
quired at the Preliminary Examination. 

2 A ScViolarship of ;C2s to the Student of less than three months’ stand¬ 
ing placei second in the above examination. 

3. A Scholarship of /i'lo in Human Anatomy for first-year Students ; to be 

awtirded in April 1875 

4. A SchoKirsliip, value >^25, in Anatomy, Physiology, and Chemistry, 

for iirAt-year and seccnd-ycar Students; to be awarded in April 

1875- 

5 A Hospital Scholarship, value C^o, for Clinical Medicine; to ba 
aw.trdcd in April 1K73. 

fi. A Hospital Scholarship, value /[20, for Clinical Surgery; to be 
awarded in April 1875. 

7. A Hospital Scholarship, value ;^^2o, for Clinical Obsictrics, to be 
awarded in April 1875 ; and a Prize of to the Siudent who has 
attended most Midwifery Cases for the Hospital duruig the pre¬ 
ceding twelve months. 

The Duckworth Nelson Prize, value jQio, for Practical Medicine and Sur¬ 
gery (Biennial), i87«;. 

Money Prizes to the value of /6n given annually by the House Committee 
for zeal in Dressing Out-patients and knowledge of Minor .Surgery. 

Certificaus of Honour in all the Classes according to the results of the 
General Examinations at the end of the Session, and Special (k'rtificatcs to 
those who have filled with credit the duties of the Hospii.il Appohitmenta. 

Four House-SurgeMictes tenable fur three or six months, and Diesscr- 
ships to In-patients, u^-cn to all. 

Dressership.s to Out-patients, with the privilege of competing for the Prizes 
above Tn-niioned. 

The office of the Resident Medical Officer, tenable for two years, with a 
salary of £7^ the first year, and jCtoo the second year. 

The Office ol Junior Kehident Medical Officer, tenable for six months. 

Four Medical Assistatitship.s. held fur three months, with residence and 
board in the Hospital fc - three weeks. 

The office of Resident Accoucheur, tenable for six months. 

N H.—Ihe hoidens of all the resident offices are provided with rooms and 
board free of expense^ 

Four offices of Cliuical Assistants in the Out-patients’ Department, each 
at a salary of jCio. 

1'he office of Medical Registrar, salary 35 guineas. 

1 'he office of Surgical Registrar, salary 35 guineas 
Prosectors of Anatomy, Ward (Jlerks, and Post mortem Clerks. 


A Prospectus, mving details, will be forwarded on application to the 
Bedell of the London Hospital Medical College, Turner Street, £. 

Further information may also be obtained from Mr. James £. Adams, 
Treasurer, 10, Finsbury Circus, £.C. : or Mr. Waren Tay, Vice-Dean, at 
the Medical College. 
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ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

OpciiinK of WfNTER SESSION, October 1st, 1874. Inlroduclory Ad¬ 
dress by Mr. Edmund Owbn. 

Tor further particulars apply to the Registrar at the Hospital, or to 

A. B. SPIEPHERD. M.B., Dean of the School- 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 

For particulars apply to the Dean, Si. Mary*s Hospital, Paddington, W. 


EVENING SCIENCE LECTURES—Mr. 

W. J. WILSON, F.C.S. F.P.S. (Demonstrator of Practical Physics 
at South Kensington), will coinineiice the following Courses of Lectures 
in the Theatre of the Birkbcck Institution, Southampton Buildings, 
W.C., on October 1st and and 

Acousiic.s, Light, and Heat, 30 Lecture.s, on l^'liunuJays, at 8 p in. 
Electricity and Magnetism, 30 Lectures, on Fridays, at 8 p.m. 

Fee for one Course, 5^. ; for the two, ^s. 6f/. For dctailcil. Syllabus, par¬ 
ticulars of Special Prires, &c., apply to the Librarian. 

At the Class Examinations of the Science and Art Department, May 1874, 
130 Papers in Physics were worked by Mr. Wilson's Pupils. Of these, 87 
passed First Class and obtained Ouccit’s Prizes ; 41 p,ashed .Secuiid Class, 
and two failed. In 1873, 68 X-'apers wojked; 45 First Class, 113 Second 
Class, and nonc/ailed. 


MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of lii<i College, READS WITH PUPILS for this Exam. 
He is assisted by cfTicient Lecturers in French, Chemistry, and Classics, 
and has been particularly successful for this Exam., having passed fifty- 
seven Pupils, to whom reference can be given. Two of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Class will comiiienc.c early in September, and another e.^rly in October. 
Fees for the two, j^i4and /^xq ios. res]»ectively. For further particulars, 
address 24, Old .Square, Lincoln’s Inn, W.C.—A few Residents can be 
accommodated in Air. Hanbury's house at Uapliam. 


PRELIAIINARY EXAMINATION IN ARTS, ROYALCOLJ.. SURG., 
December 1874. 

F. A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his College, PREPARES PUPILS for this Exam. 
He IS assisted by efficient Lecturers in French and Chemistry, and has 
passed several Pupils for this Exam., to whom icfercnce can be given. 
I'crnis from 8 to la Guineas, according to .«>ubjccts taken up ana time 
of joining the class. For further particulars, address ;:4, Old S({uare, 
I-incoln’s Inn, W.C. 


EVENING SCIENCE LECTURES.— 

PHYSICAL GKOGRAFHV AND GKOLOGV.-Mr. H. FISHER, 
F.C.S.,will deliver, at the Biikbeck Institution, Suulhamptou Budd¬ 
ings, Chancery Lane, a C'ourse of Thirty Lectures nii each of the above 
subjects, on THURSDAY EVENINGS at 7 and 8 o’clock respectively, 
commencing October ist. Fee for the Two Course.s, js, 6d,; a Single 
Course, 5^.—For further particulars apply to Secretary. 


TO NATURALISTS and GEOLOGISTS. 

—The ORFORD CASTLE COLLECnON OF i;UAn FOSSII.S. 
(Sec Advertisement in Nat urk of June 18th.) For partiruKus of these 
Collections address Fredc. CoUingwood, Esq , F.G S., 4, St Martin's 
Place, Trafalgar Square, superscribed “Qki-urd Castlii Fund.’* 

July 8lh. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of " LyelFs Students* Elements 
of Geology,’* and facilitate the important study of this ^cience, can l>c: 
hid at 2, 5, 10, 20, 50, to j,ooo gitine.'is. Also, .Single .Specimens of 
Rocks, Aliricrals, Fossils and Recent .Shells. Oological Maps, Ham¬ 
mers, all the Recent Publications, &c., of J. TENNAN’J’, Mineralo¬ 
gist to Her Majesty, 149, Strand, Loudon. 

Practical Instruction i.s given in Geology and Mimralogy by Professor 
TENNANT, F.R,G,S., atnis residence, Siraml, W.C. 

THOMAS D. BUSSELL, 

GEOLOGIST & MIOROSCOPIST, 

48 , ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens . One Guhica. 

British Fossils—loo ,, . One Guinc.!. 

Collections and Specimens of 
British Fossils from tlie Crag to the Siliiriau inclusive. 

Dffaded Cnialoj^es 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, supply .iM the Apparatus 
cimmerated in the SOUTH KENSINC/PON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OK PllVSICAJ. SCIENCE 
(tiicludiiig l.ight, Heat, Electricity, Magnetism, &c.), and vvi/I be h.ippy 
to show intending purchasers sponmens of the various Jit'.iniiiiCiits, 
or to forward Estimates 011 application. Oiders exceeding in value 
delivered free to any railway station in England. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late M.ijcsly WiIImiu IV. 
From lor. each. SALMON ODY CO , by appoinlmcut to the Army 
aud Navy, 202, Strand, Loudon. Pi ice List post tree. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r. ; Ladies’ Chest Esiianders from 5,¥. Gf —S.VL- 
MON ODY & CO, btryud, London. Esi.ibiisbed i8o6. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES' ABDOMINAL BELTS, made to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO.. 292, Strand, London. 


MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pass E.Yaminatioiis by a High Wrangler 
and Nat. Science Man. Successful in Tuition. In the Country by 
Correspondence. Classe.s visited.—J. F. Blakb,6, Wells Road, Regent s 
Park, N.W. 


HAIR COLOUR WASH—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and icinaius so by an occasion.d using, 
lor. 6rf,, scut for P.O order.- ALEX. Rt^S.S, High llolhoni, Lou¬ 
don ; and all Chemists. 


ROYAL COUNCIL OF EDUCATION.— 

Ths Laboratory and dass-rooma of Berners College are open for 
PupiU EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
B. V. Gardner, F.E.S., F.S.A., 44* Berners Street, W 


nose MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed rio.se is quickly shaped 
to perfection. Anyone can use them, .'inri without pain. Price 10v. 6cr., 
sent carriage-free for P.O. order.-ALEX. ROSS, 2481 High HoHioni, 
London. Pamphlet sent for two stamps. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Sciences.—For further particulars apply 
by letter to “Tnpos,” care of the Publisher of Naturb, 29, Bedford 
Street. Strand, London, W.C. 

TUITION in CLASSICS, ENGLISH LAN- 

GUAGE. HISTORY, and LITERATURE.—experienced Tutor 
attends Schools and Families, in London or the Country, to teach the 
above Subjects, Prepares for the Public Schools, Universiiies. imd the 
Ar^.—Address, Tutor, i5» Gledbow Terrace, South Kensington, 
S.W, 


HOLLOWAY’S PILLS and OINTMENT. 

—A great and precious property ^■»o^ses•icd by Hollow'.'iy's^inestimable 
remedies is that no skill or experience is requireil for their successful 
administration. No education or intelligence is neccs&aiy for wing 
them to advantage, beyond the capacity of understanding the plain and 
intelligible instructions accompanying each box and pot. For the cure 
of all internal and external ailments, l»rofessor Holloway has consider¬ 
ately placed such printed rules round his leinedies that error is impos¬ 
sible after they have been once read with attention. In these Pills 
there is nothing nauseous to tho taste or trying to the most tender age 
or delicate constitution. ’J'hey purify, regulate, and strengthen the 
entire human system. 
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DR. I.IONE1. BEAXiE'S WORKS. 

I. PKOTOPliASM,—!. Dissenlicnt. ?. Demon si in live. Speculative 
i6 Plates, loj. 6 if, Novvieacly, Third Kdition,. J. & A. Ciji-’KCMILL. 
KiOPDASM, or LIVING MATTER. *i6 Plates, Os. 6 ,i, J. & A. 

ClIURCHlLL. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Serojul iMlilion 78 Plates, tm, Gf. J. S. A. CifirRCini.L. 

4. KIDNEV JjfSEASES, URINARY DEPOSITS, ami CALCULOUS 
. DISORHERS 'J'hird Edition, 7.55. J.^!rA CHnurmuL. 

'J'he M Y.s'l ERY of LIFE: in Reply to Sii William < lull. 3^. J. & 
A Citum mi.i.. ' 

6 . The MICROSCOPE in MEDK^NE. Eoiirth Fdilion, much enlarged. 

J, & A. Chukchill. [In the Press 

7. IJOW to WORK with the MICRO^COPF. eu. Harrison,P all Mall. 


NuW icai.15', llvo, lOJT. 6if. 

CLINICAL MEDICINE, 

Lcrtuies and Et.says. 

Py HALTHAZAR FOSTER, M.D. F.R.C.P., 

Professor of Medicine in (.)uecn's College, Physician to the General 
Hospital, Birmingham. 

“The book mav he taken up Muth afivantige and profit, read with con¬ 
fidence as to its gcniiinetiess, .tnd laid down with a feeling of admiration of 
the author’s app/cciation of clinir 1 facts, and his facile and reasonable 
method of putting them.”—.AV//AA 

J. & A. CHURCHTLl., New Burlington Street. 


i8ino, price u., free by yiost, ir. zd. 

NEW FRENCH-ENGLISH PRONOUN- 

CING DlCriONAKY, on the basis of Nugent’s, with many new words 
in general use; cxliibiliiig the pronunciation of all French words in 
pure English .sniind, and giving the )tarls of speech, and gender of 
French nouns. J'y a Member of the University of Paris. 

**.* The che.'ipe.st French Dictioiuiy iu the world. 

London: 'WILLIAIil TEGG ft CO., Princias Lane, Che.ipside. 


i'lilly lUusLratcd, .7 vols. Cvo, cloth, on large paper (royal 8vo), >^4 4r. 

A HISTORY of the BRITISH HYDROID 

;'(X>l»IIYTJ S. Kv THOMAS ItlNCKS, It.A. 

“The work is thoroughly exhaustive of its suhjm t.”—-1///fvne/fw. 

JOHN VAN VOORST, j, Paternosler Row. 


Now ready, \\itli Faigravliigs, post Svo, 7r. Od, 

PRACTICAL CHEMISTRY and QUALI- 

TATJVF. INORGANIC ANALYSIS. An Elementary 'JVeatise 
..pctially ack'ipled for use in the T.aboraturie.s of Schools and Colleges, 
and by Begmncr.s. By FRANK CliOWES, B.Sc. T^ond., Science 
Master .nt (.jueciiwootl College. 

J. and A. CHURCHILI.!, New Burhnglon Street, 


TIS L E S 

PENDULUM APPARATUS, 

With Ttacer, &c., for drawiug lissajW Curves on Cards, or 
blackened Glass for the Lantern; packed iiiUeal Cabinet (3 ft. 

X X It. square), wliich serves as a Staud for the instruraeut to 

work on.., ..® ® 

Reflectors for projecting the iigures on the Screen ••• ••• a xa 6 
N.B.-Specimcn Cmves, on card, post free ... per dozen... 030 
A S^l of 30, including the principal Figures from i : x to 1 : 076 

Ditto traced oil blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 
For performing many of the experiments, included in the Christ- 
mas Lectures given by Dr. Tyndall at the Koyal Institution ... ;t 5 5 ® 

TISLEY AND SPILLER, 
OPTICIANS, Ac., 

172 , BROMPTON ROAD, S.W. 
(lluee muiutes* walk irom South Kenringtoa Muenm}. 
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SCIENTIFIC WORKS. 


Ozoens College Essays.—Essays and Ad- 

dresses by Pi ofc-ssors and Lecturers of the Owens College, Manchester, 
ihiblished in Commemoration of the Opening of the New College Build¬ 
ings, October 7ih, 1873. Svo, i/|r. 

A series of papers bearing on such questions of literature, science, and 
politics as are of special interest at the present time, and written by men 
who are fully competent to deal with the v.iriou.s subjects. I'he following 
are^iecimens of the papers ;—Original Research as si Means of Education, 
by Prof Roscoe; Solar Physics, by Prof. Balfour Stewart; On some Rela¬ 
tions of Culture to^ Practical Ijifc, by Prof. Greenwood; Some Historical 
Ke.sults of thc^ Science of Language, by Prof. Wilkins ; The Judicature 
Act of 1873 in its Relation to the History of the Judicial System in England, 
by Prof. Bryce ; The Railways and the State, by Prof. Stanley jevons ; 
The Peace of Etirope, by Prof. Ward, &c. 

Rendu's Theory of the Glaciers of Savoy. 

Translated by Ai rRim W1L145, Q.C., late Pre.sident of the Alpine Club. 
To which are added the Original ^Memoir and Supplementary Articles, 
by Professors TaIT and Ru.skin. Edited, with Introductory Remarks, 
by Gkok(.f Forbes, B.A., Professor of Natural Philosophy in theAu* 
dcr.soni.'in Uni\ersity, Glnsgow. 8 vo, ^5. Od^ [This day. 

The Principles of Science. By Prof 

JEVONS, F.R S. A Treat use on Logic and Scientific Method. Two 

vol-s. 8 VO, 

Elements of Physical Manipulation. By 

EDWARD C. PICKERING, Professor of Physics in the Massachu¬ 
setts Institute of Technology. Part I. 8vo, lojr. Od, 

The Beginnings of Life: being some Ac- 

count of the Nature, Modes of Origin, and I’ransformalioii of Lower 
Org.iiiism:,. By 11 CHARLTON BASTIAN, M D. F.R.S. With 
upwards of loo Illustraiion'.. 7 vols. crown Svo, 285. 

First Principles of Chemical Philosophy. 

By J. 1 *. COOKE, jim., Ervinc Professor of Chemistry and Mine¬ 
ralogy in Harvard College. Crown Svo, 12s. Third Edition, revised 
and corrected. 

Acadian Geology. The Geologic Structurey 

Organic Rciiiain.s, and Mineral Rcsouiccs ot Nova Scotia, New 
Brunswick, and Prince Edward Island. by J. W. DAWSON, 
LL.D. F.R.S., Principal of McGill Collc(|;e and University, Montreal, 
Second Edition, revised and enlarged. With Geological Map and lllas- 
trations, 8vo. 187. 

Hereditary Genius: an Inqziiry into its 

Laws and Consequences. By FRANCIS GALTON, F.R.S. 8vo. 
12/. 

The Theory of Evolution of Living 

Things, and the Principles of Evolution applied to Religion, con¬ 
sidered as illu.strative of the Wisdom and Beneficence of the Almighty. 
By the Rev. GEORGE HENSLOW, M.A. F.R.S. Crown 8vo, 6r. 

The Student's Flora of the British Islands. 

By J. T), HOOKER, C.B, F.R.S.f Prciidcnt of the Royal Society. 
Globe 8vo, xav. Gi, 

Professor Huxley's Lay Sermons, Ad- 

dresses, and Revi»i ' s. New‘and cheaper Edition, Gi. 

Professor Ht^ky's Criliques and Ad- 

drosses. Svo, lor. 

Oft the Genesis of Species. By SL George 

MIVART. F.R.S. Second Edition, with Notes in reference and reply 
to Darwin s “ Descent of Man.'* With numerous Illustrations. Crown 
Svo, QJ. 

The Scientific Bases of Faith. By f. f, 

MURPHY, 8vo, Mt. 

Sound, and Music: a Non-mathematical 

Treatise on the Physical Constitution of Musical Sounds and Har¬ 
mony, including the chief Acoustical Discoveries of Profesior Helmholtz* 
By SEDLEY TAYLOR, M.A, Crown Svo, Sr. Gl. 

MACMILLAN & CO., LONDON. 
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THE EDUCATION OF WOMEN 

N one of the subjects discussed at the recent meeting 
of the British Association at Belfast were of 
greater practical importance than the one introduced to 
the notice of the Economic Section by Mrs. Grey in her 
paper on the Science of Education, and supplemented 
by the address afterwards delivered by her at a meeting 
held under the auspices of the National Union for Im¬ 
proving the Education of Women of all Classes. So much 
nonsense is talked and written on the theme of the 
higher education of women, the utterances even of 
some of those who are looked on as authorities on the 
question are too often so doctrinaire and unpractical on 
one side or the other, that it is a relief to read the well- 
considered and thoughtful rcilcctions of one who has 
bestowed much labour and serious thought upon it, and 
who has given evidence that she is wedded to no pre¬ 
conceived views. The crowded attendance at the Section 
when Mrs. Grey’s paper and the two which followed it— 
also by ladies—were read, and the lengthened and ani¬ 
mated discussion to which they gave rise, sufficiently 
evince the wide interest felt in the subject by those who 
attended the meetings of the Association. 

The branch which specially concerns us is the extent 
to which instruction in some or all of the various branches 
of science should enter into the liberal education of 
women ; and this again is but a phase of the more general 
question as to the mode in which, if at all, the education 
of girls should differ from that of boys. We may set aside 
on the present occasion as a subject of too great import¬ 
ance to be discussed in a general article like this, the 
much-vexed question of the Medical Education of Women. 
With regard to the difierence which has been established 
by general custom or prejudice between the ordinary curri¬ 
culum of the studies of boys and girls. Miss Davies has 
])ointcd out with great force, in one of her Essays on the 
Higher Education of Women, what appear at first 
bight some glaring inconsistencies and absurdities, 'i'o 
boys who are destined for a mercantile life or a public 
career, an intimate acquaintance with French and German 
is now almost indispensable ; Latin and Greek are there¬ 
fore almost universally taught in boys’ schools, while the 
modern languages are considered an essential part of the 
course of study of a girl, to whom they will be of much 
less service. A fair knowledge of the elements of physics 
and chemistry would be of immense advantage to a 
woman in the management of a household ; but these 
are subjects considered by many to be decidedly unfemi¬ 
nine. Music is the most inexhaustible and harmless re¬ 
creation for the mind overtasked with the burden of daily 
cares ; but music hardly comes within the scope of a boy’s 
education, at least in this country; while it is almort 
compulsory on girls, whether they have the t«ilent for it or 
not, and who have at all events abundant other occupa¬ 
tion, such as needle-work, for their leisure moments. The 
earliest years of a child’s life are almost entirely regulated, 
for good or for evil, by the mother and her female de¬ 
pendents ; but any knowledge of human physiology or 
hygiene has been till recently almost forbidden to the 
VoL X.— No. 255 


girl on the score of delicacy. May we not sum 'up by 
saying that few men have the 'leisure, after they arrive at 
manhood, for pursuing the studies of their youth ; while 
an enormous number of women of the upper and middle 
classes would be most thankful for a rational substitute for 
the purposeless vacuity in which they are at present forced 
to spend a large portion of their time ? And yet in the 
face of this it is still the orthodox creed that the educa¬ 
tion which any Pmglish gentleman gets or can get at a 
public school or University is too broad or too deep for 
the mass of women of the same class. 

An almost ludicrous instance of the difficulty which is 
experienced practically in the attempt to frame a curricu¬ 
lum of studies which shall be specially adapted for girls, 
was brought out in the recent debate in the Convocation 
of the University of London on the desirableness of ad¬ 
mitting women to degrees. When the existing General 
Examination for women was instituted, a Committee of 
the Senate was appointed to draw up a scheme which 
should meet all the requirements of the case. After long 
deliberation, the extent to which it was found possible to 
deviate from the ordinatry Matriculation examination was 
this : Greek was made optional; and girls were allowed to 
take Botany if they wished instead of Chemistry, and 
Italian if they preferred it instead of German ; they were 
also exempted from all the books of Euclid except the 
first, if they took Geography instead I The first of these 
indulgences is now extended to boys ; and the other dif¬ 
ferences are so trivial that we are glad to see that another 
Committee of the Senate has already recommended that 
the examination be altogether assimilated to that for 
Matriculation. When this is done, it may possibly occur 
to the Senate that there will be no object in keeping up a 
distinction of name between the two ; and how will it 
then be possible to refuse to women examinations which 
shall be equivalent to those that admit men to degrees, at 
least in the Faculties of Arts, Science, and Laws ? We 
do not propose here to discuss the expediency of 
nominally permitting women to take degrees in our 
universities; but there is one aspect of the question 
which has hardly been sufficiently considered by those 
who oppose the innovation. A university degree is the 
acknowledged hall-mark of a certain standard of educa¬ 
tion for men who make teaching their profession. A 
very large number of women are equally dependent on 
teaching as a means of livelihood ; notwithstanding the 
many additional facilities given them of late years for 
acquiring knowledge, they have at present no equivalent 
test of their qualifications ; and as long as this is the 
case the really competent governess or schoolmistress 
will always be subject to unequal coiiipetition from her 
incompetent sisters, and the rising generation of both 
boys and girls will be the sufferers. 

The vision that frightens many from looking with 
candid and impartial mind at the problem of the higher 
education of women is the fear that the educated woman 
will be lifted out of what we are pleased to term her sphere, 
and rendered unfit for what man considers to be her 
duties. But the admirers of the uneducated woman may 
take comfort in the assurance given them by Prot 
Fawcett at the Brighton meeting of the British Asso¬ 
ciation, that whatever facilities are offered for im^ 
proving their minds, there will still be left for many 
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years an ample supply of those who prefer to remain 
ignorant and uncultured to satisTy all demands. In 
the noble address delivered by Prof. Huxley at Belfast, 
he insisted, with all the force of his calm eloquence, on 
the folly of making a bugbear of lotrical consequences ; 
and in no science is there more need for this exhortation 
than in that of education. Mrs. Grey well put it that no 
education is worthy of the name that does not at least 
aim at a right training of the three departments of the 
mind—the reasoning faculties to determine the right from 
the wrong, the emotional to follow the right when found, 
and the imagin.otive to conceive the perfect ideal of all 
goodness. To determining a course of education, whether 
for boys or girls, when wc have once satisfied ourselves 
that our principles nre sound, let us unhesitatingly follow 
them c Ilf, letting the possible consequences take care of 
themselves ; and we may feel sure that the conclusions to 
uhich we shall be led will stand the test of experience. 

The point which we think should be most prominently 
brought forward by the advocates of a reform in female 
education is not so much the desirableness of turning its 
future current in any one direction, as the necessity for 
removing all trammels and barriers raised by man’s igno¬ 
rance or prejudice. On this ground we sympathise most 
heartily in all the efforts now being made to widen the 
basis of the education of women, whether in the way of 
special colleges, university examinations, or courses of 
lectures involving severe study. Let us first of all- divest¬ 
ing ourselves of all preconceived theories on the subject, 
whether social, metaphysical, or physiological—give free 
scope to the faculties of woman before wc begin to dog¬ 
matise on the extent to which these faculties will bear 
cultivation. Natural Selection will point out the occu¬ 
pations in which the female mind will excel ; and the 
Survival of the Fittest will determine the professions in 
which woman can successfully compete with man. And 
every one who believes that faculties were originally 
endowed or gradually evolved for the purpose of being 
used, and powers for the sake of being exercised, must 
rejoice at every fresh extension of the field in which they 
may be employed. 


DE BOfSBAUDRAN ON SPECTRES 
LUMINEUX 

Spcctrrs Prismatiqifcs ft en Lcn^ucan (VOndfs drsiims 
aux Rfchcrches de Chimie Ali/dra/f, Par M. Lecoc| 
de Boisbaudrnn, avec Allas dts Spectres. (Paris; 
Gauthifr-Villars, 1874). 

HE spectrum maps of KirchhofT, Huggins, Angstiom, 
and Thalen are so complete that little has been 
left for later observers except the filling up of some de¬ 
tail?. Angstrom’s discovery that the bright lines wJ ich 
form the spretium of the electric spark arc partly due to 
the air or other gaseous medium traversed by the spark, 
pr.itly to the vapour of the metallic poles, formed an 
epoch in the history of spectrum analysis ; and the publi¬ 
cation of the fine map of the solar .spectrum by Kirchhoff 
(founded on the great original work of Fraunhofer), in 
which the positions of a targe number of the metallic lines 
arc carefully laid down, gave a great impulse to the pur¬ 
suit of this branch of physical science. For the discovery 
of the new metals, caesium, rubidium, thallium, and 


indium, we are indebted to spectroscopic analysis. In a 
paper communicated to the Royal Society in 1863, Mr. 
Huggins gave a valuable map of the bright lines of the 
metals, as seen through a system of prisms adjusted for 
a minimum deviation of the line D of Fraunhofer. 
This was followed by the works of Thalen and Mascart, 
in which the positions of the metal lines are given in 
wave-lengths. The results obtained by Thalen are incor¬ 
porated in the great work of Angstrom on the solar 
spectrum. 

To observe the metal lines, the method usually em¬ 
ployed is to pass the spark from a RuhmkorfPs machine, 
having a condenser connected with the fine wire, between 
poles of different metals. The air lines which come into 
view at the same time are easily distinguished by well- 
known characters from the metal lines, and were used by 
Mr. Huggins to fix the positions of the latter. In some 
cases the metal lines were obtained by drawing sparks 
from solutions of the chlorides. 

In the work of M. Lecoq dc Boisbaudran, two methods 
are chiefly followed for obtaining the spectra of the 
elements and of certain compound bodies. The first is 
the orduiary method of heating the body in the flame of 
a Bunsen burner ; the second is to pass short electrical 
spaiks from a RuhmkorlT’s coil, 'luitJwuf condenser^ be¬ 
tween a solution of the chloride of the metal and a fine 
platinum wire suspended above the solution. In the latter 
case the following is the method of experimenting usually 
employed by him :—The metallic solution is contained in 
a short glass tube, into the lower end of which a platinum 
wire is hermetically scaled. Another wire of platinum, 
or, still better, of iridium, attached to an insulating sup¬ 
port, is adjusted at a distance of two or three milli- 
mftres from the surface of the liquid. An essential con¬ 
dition to the success of the experiment is to make the 
free wire positive, and the liquid negative. If this 
condition is reversed, the spectrum of the solution seldom 
appears, but is replaced bv the ordinary air spectrum. In 
some cases, as with the alkaline salts, a fihe spectrum is 
obtained by passing spaiks between a fused bead of the 
salt and a platinum wire heated to redness in a Bunsen 
or spirit flame. According to M, Lccoq de Boisbaudran, 
the spectrum produced in this way is not only more 
brilliant, but is liohcr in metallic lines than that of the 
solution. The method of taking sparks in air between 
metallic poles has been employed in the work before 
us only in the c .^sfs of aluminium and lead, .The spectro¬ 
scope employed was formed of a shigle prism of heavy 
glass, with a coUimator, and telescope moveable on a 
graduated arc. An illuminated scale, p’-ojected from the 
anterior surface of the prism, was seen above the spec¬ 
trum, and its indications were reduced to wave-lengths by 
comparison with the wave-lengths of certain solar and 
metallic lines, as determined by Fraunhofer, Mascart, 
Angstrom, and Thalen. 

In a series of twenty-eight finely-executed engravings, 
M. Lecoq de Boisbaudran has given delineations of the 
spectra of a large number of bodies referred to the aiht- 
trary scale of his spectroscope, and also in wave-lengths. 
Except in a few cases, he has not attempted to represent 
the feebly illuminated ground or continuous spectrum 
which in many instances extends over nearly the whole 
field of view. But the characters of the bright lines and 
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bands are carefully represented, and a full description of 
them is given in the body of the work. The whole is 
designed to facilitate the application of spectrum analysis 
to mineral chemistry; and although some of the details 
may hereafter require correction, the work is well exe¬ 
cuted, and cannot fail to be of great value to the scicntinc 
and practical, chemist. The frequent reproduction of 
the comparatively simple spectra of the metals obtained 
at the low temperature of the gas flame in elemen¬ 
tary works of chemistry, unaccompanied by sufficient 
explanation, has tended to give rise to partial and even 
incorrect conceptions of the grandeur and extent of this 
subject. How many persons believe that the spectrum of 
sodium consists solely of a pair of fine lines correspond¬ 
ing to the double line D of the solar spectrum? How 
few know that at the high temperature of the electrical 
spark it exhibits three other pairs of well-defined lines, 
one in the orange, another in the yellow, and another in 
the green, together with a nebulous band on the confines 
of the blue? (Huggins). All these lines may easily be 
seen by passing the electrical spark in a non-luniinous 
flame between a fused bead of sulphate or chloride of 
sodium and a platinum wire, together with a few other 
feeble lines, especially in the violet (Lecoq de Bois- 
baudran). The vivid line in the red, with its faint com¬ 
panion in the orange, which forms the ordinary spectrum 
of the compounds of lithium in the gas flame, gives place to 
a very different spectrum, when sparks arc drawn from a 
solution of the lithium salts. The red ray still continues 
vivid, but it is surpassed in intensity by the orange, 
which is now the most characteristic of the lithium rays, 
while two new rays or lines come into view (X 497-0, 
460*4). With a solution either of the ferrous or ferric 
chloride, the electrical spark gives the numerous Hues 
with great sharpness and accuracy of detail, which con¬ 
stitute the spectrum of metallic iron. 

M. Lccoq de Boisbaudran gives a deliucalion of what 
he considers to be the spectrum of oxide of barium, as it 
appears after a prolonged heating of the chloride in the 
gas flame, and also of the spectra proper of the chloride, 
bromide, and iodide of barium, as obtained by heating 
those salts in the gas flame charged with hydrochloric 
acid, bromine, and iodine vapours respectively. These 
spectra are all different. Thus, in the case of the chlo¬ 
ride, only slight traces of the lines and bands due to the 
oxide are seen, while six new lines appear which arc very 
intense (A. Mitscherlich). On the interesting subject of 
the bright lines which compose the spectrum of the earth 
erbia and its phosphate, the following observations arc 
made in the work before us ;—“ According to Bunsen 
and Bahr, the addition of a little phosphoric acid to 
solid erbia gives to that earth a greater emissive power 
and renders the lines sharper, without modifying their 
number or position. On repeating this experiment, I find 
that erbia adone and erbia to which phosphoric acid has 
been added give very different spectra. On compaiing 
the spectra, the red is more developed in the light of 
the phosphate, whilst the green and the violet-blue are 
more vivid in that of the oxide. 

The limits of this notice do not permit the discussion 
of questions of great interest in spectrum analysis, many of 
which promise soon to be fully resolved. The observation 
of Roscoc and Upton, that the broadbands characteristic 


of certain metallic compounds at the low temperature of 
the gas flame disappear :it the higher temporaturc of 
the electrical discharge, and the: view they have set 
forth, that in the former case the spectrum is that of 
the compound, in the latter case that of the mclal, \\yvc 
received confirmation from laHn* rcsearclics. Lockycr, in 
his valuable contributions to spcctriimnnalysis, has shown 
that what he clcsignaies the shortest lines disappear first 
on reducing the pressure, and that the dilTcicnce between 
the spectrum of the chloride and the Sjjcctruin of ilie 
metal is that under the same spark condition all the 
short lines are obliterated in the former case. 'Idic same 
investigator has observed that metallic elements of low 
specific gravity, such as sodium, calcium, magnesium, and 
aluminium widen their linos by increase of vapour density, 
while metallic elements of high specific gravity, such as 
iron, cobalt, and nickel, increase under the same condition 
the number of their lines, 

Tit( At \s AN’DRr.ws 


OUR BOO/C SHELF 

Comt'is and the Comet of it'174. By the Author of 

“ Astronomy Simplilicd for Coneral Reading.” (Lon¬ 
don : William Tegg and Co., 1874.) 

Tins book purposes to be “a completo popiilu* account 
of all that is known of thc^c wonrlerfiil Ivnlits which 
are so grc\it a perfdexity to science : but die work con¬ 
sists of only 56 pages, and it is needless to siy tliat even 
a popular account of these bodies to he complete must 
extend over a much larger space. We iliink lli. t a work 
on any subject in scifnro, lo be p(4)ul:M, that is written to 
be read by the public at laige and not by f^’isons who 
arc conversant with the .snh.ject only, should not refer to 
explanations or ihoorics that arc r.ot gcucially known, 
w'ithout a very intcilig’dde cxplan.uion ; theories of the 
action of obsorvctl phuioniena sliould not lie given with¬ 
out a very strong probabdity of their truth, or witliont 
a caution against their acceptance ; aini in dealing with i 
subject like the present ouc, when our knowledge 'n 
limited, and when there arc so many clilk rent modes of 
explaining apne irances, it behoves an author to use more 
than ordinary caution agiinsL the mention of anything 
that is not strictly in accordance w'ith asccrt.iine«i 
physical law's. On both these points the present b ok is 
at fault. As an instance, the author mcntioir; iVi. Kaye’s 
theory of the repidsivc piiwTr of the sun in virtue of its 
heat, and then urges objections to the theory wdihout a 
word of explanation of it. Now to a jierson not con\tTsint 
with the experiments on ilic rcpulsuin i»f gases and solids 
by heat rays, the theory would rccni absuni and (‘ontrary 
to experience ; and so the auMior carries the day with tuc 
theory that the effect of solar heat upon the cometaiy 
matter is electrical in its action. Again, he says : f'or 
example, the matter of comets is not possessed of con¬ 
centric attraction even with reference to ilse'f, neither \ i 
it possessed of chemical affinity for itself. This is fully 
cstab’islied by tlie eccentric forms of comets and through 
conspicuous van’ations ot sh ipe and si'c.’’’ This is quite 
new toil-. Again, after mentioning that Lcxell’s comet 
was entangled"for about a month among the satellites of 
Jupiter, he says : “ Is there another instance—a single 
analogy on record outside of coinetary phenomena—of a 
body of dead matter luiclcr great velocity being actually 
barred and stopped in its path for four months, and then 
suddenly starting olf again after being divested of its 
force for so Jong a period ? What can the composition 
and resolution of forces do for us here ? for here is the 
most wondcrtul problem ever submitted to their laws. 
What must be the amazing force of a body which, like aff 
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inspent cannon-ball impeded by a bank of earth, keeps 
spinning and grinding in its bed for four months, and 
heb suddenly goes off with unabated velocity as if it 
vcre merely ricochetting from its point of interruption ?” 

Did the writer never hear that the motion of this 
lomet was in strict accordance witli the laws of gravi- 
ation, and Laplace used it for corrrecting the value of 
upiter’s mass? In these cases, and in many others, the 
luthor has gone sadly astray. The accounts of the appear- 
nce of the different comets are good and clear and are 
irell worth reading, but one or two drawings of comets 
^ould have improved matters considerably. There is a 
date at the beginning of the book, of the earth in a 
omet’s tail, which draws somewhat on the imagination. 
L want of sounrlness with reference to mechanical laws 
ppears throughout the book, for we read of the two 
•arts of liiela's Comet having less mass to be acted upon 
y solar attraction than they had before separation, so 
lat the original orbit must have been altered ; and we 
ear of a comet alleriiig capriciously its centre of gravity 
ith reference to solar attraction. The words orbitwal 
nd phosphorr^us occur frequently, wc hope for the last 
me. The book is spoilt by the endeavour to explain 
le appearances of comets without regard to the most 
.indainental physical laws which have so far been found 
D be rigorously exact. (J. M. S. 


LETTERS TO THE ED 17^0R 

The Etiitor does twt hold himself responsible for opinions expressed 
by his correspondenfs, Pfo notice is taken of anonymous 

communications . J 

Pollen>grains in the Air 

Mr. Hiiiikut Airy’s letter printed m your issue of Sept. 3 
tjpears, to a gieat exlcjit; to reconcile that gentleman's obscr- 
itions with my own. My set of drawings have been made 
itirely from pulIcn-gtains in the diy stale, and in this condition 
n which uf course it is wafted through the air) I find the pollen 
f plants ferlihaed by the wind, though belonging to the most 
ddely dissociated natural ordeis, to be uniformly, as far as 1 
ave been able to observe, nearly or ]ierfcctly spherical, with no 
rominences or furrows visible 011 iirngnifyiiig about 250. A 
ery short immersion in glycerine would cause the protrusion of 
le inline through the weak spots of the extine, and would give 
> the grains of l>irch and hazel the spherically trijingular ap]>car- 
[ice described by Mr. Airy, and represented in some of tlie plates 
y an old German writer. Alfkld W. IIknni. l J' 

reumaenmawr, Sept. 9 


Fossils in Trap 

WuiCN examining the great exposure of Imp and a^sjciated 
Ipper Silurian rocks at Gape Lon Ami, New Urunswick, 1 
nexpectedly found fossils in tlic trap. I was at the time 
Electing agates and amygdals of calcite. One amygdal 
tracted my attciilioii as singularly regular in shape. On 
staching it from the rock and examining it with the nuignifying 
a.ss, I found it to be a coral. EavosUes y^othlandua, 'J'he fossil is 
sarly circirar. Its greatest diameter is iiVin., its smallest 
ameter 1 1% in., its greatest thickness is J in. Not withstanding 
e rubbing by exposure on the shore, many of the cells 
e quite distinct ; the side attached to the trap is without 
:11s. 1 found a second specimen of a similar coial in 

lother part of the trap-rock. Of this the length is 1 in., the 
idth 3'*^. 'J'he exposed part is a section having the structure 
srfect ; it is slightly weathered. The fossil is indissolubly 
lited with the trap, its shaqi septa penetrating it; the trap of 
le specimen is very compact. 

These fussib are derived from the associated strata of Niagaia 
mestonc : Wcnlock limestone age. 

The strata have been coral reefs : they are filled with corals, 
uivosUes and CyatkophylLa. 1 collected magnificent specimens 
f the former, also Crinoui joint, Orthis sp. ? Sirophomena de* 
Atrypa reticularis^ Rhynthonella sp., Athyris nitida^ 
jrthoccras sp. ? 

The fossils are easily detached from the strata. 


I have no doubt that the notice of the occurrence of the fossils 
in trap will be new to many of your readers. In all my investi¬ 
gations 1 have not met with a similar occurrence. The first 
example proves that the trap was, at least, in a plastic state when 
the fossil dropped into it. The second proves that it was in a 
fluid state. 

This is all very satisfactory to us, as proving that trap is a 
true lava^ although the Wernerian might thereby infer that the 
trap was a sedimentary rock. The section of the coral in the 
trap is as perfect as sections of Lithostrontion in the Lower 
Carboniferous limestone of East Kiver Picton in our museum 
collection. 

Ly what process were these fossils prcservel from destruction 
in the molten trap? D. Honeyman 

Plalifax, Nova Scotia, Aug. 27 

[Our correspondent docs not define in what sense he uses the 
vague word “trap,** Fossils, both animal and vegetable, are 
of common occurrence in some kinds of trap,** in the 
different forms of tuff. We presume that the specimens he 
refers to were of true basalt, or some other form of crystalline, 
and once molten i picous rock. If so the fact is interesting, 
thougli possibly sonic of our readers may be able to adduce 
similar ca.ses.' Et»,] 

Curious Rainbow 

I'liKEK or four days ago 1 observed a phenomenon which may 
possibly be interesting to some of your readers, I was standing 
on a hillside, about 200 ft. above the sea, and saw a rainbow of 
the ordinary description, very vivid and extending to the horizon 
at both ends of the arch ; outside this was a secondary bow, also 
very distinct, and inside the primary bow was a series of coloured 
bands, to all appearance identical with the series in the primary bow 
from the green to the violet, so placed that the green of this third 
bow was next to the violet of the primary bow, and the violet of 
the third bow the innermost of all. There was no appearance 
of any superposition of colours, and the third bow was nearly as 
bright as the primary, and the interval between them was hardly 
ap])reciable. The whole series was concentric; I have not 
observed any notice, in works on the subject, of a phenomenon 
similar to this, or any hint that it might be expected according 
to the geometrical or physical theories of the rainbow, and 
therefore think the appearance may possibly be of rare occur¬ 
rence. K. P. A. SwtCTTENHAM 

(rleii C'aladh, Kyles of Lute, Sept. 5 


Polarisation of the Aurora 

In answer to ^^r. I'rocter’s first question (vul, x. p. 355), I would 
refer him to Nature, vol. vii., p. 201, where he will find an ac¬ 
count of observations of the polarisation of the zodiacal light, and 
of the aurora, by Mr. Ranyard, who 'appears to have used a 
double in'.age prism and Savart, during the great aurora of Feb. 4, 
1872, and to have delected no polarisation, lie refers also to 
some observations made upon the small aurora of Nov. 11, 1871, 
in which he could detect no polarisation. The only other 
account of observations that I have met with are contained in 
the report oi Prof. Stephen Alexander on his expedition to 
l,abrador, given in Ai>pendix 21 of the United States Coast 
Survey Report for i8tK>, p. 30. lie found strong polarisation 
with a Savart's polanscope, and, what is most remarkable, 
thought that the dark parts of the aurora gave the strongest 
polarisation. This was at the beginning of July. He was in 
latitude about 6o“, and the observations appear to have been 
made near midnight. Put he does not state whether there was 
twilight or traces of air palarisalion at the time, nor does he give 
the plane of jiolarisatiuii, 

Cheltenham J, A. Fleming 


TRANCIS EDMUND ANSTIE, MAX, F.R.C.P. 

N Saturday, 12th inst, in his forty-first year, after an 
illness of only four days* duration, died Dr. F. E. 
Anstic, from the consequences of a dissection-wound in¬ 
dicted while he was investigating the causes of a serious 
and somewhat mysterious disease which had for some 
time prevailed in a large school at Wandsworth, and had 
rapidly carried off several pf the pupils. Thus he mus^ 
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be enrolled in the list of those who have fallen in the 
cause of scientific investigation. 

Dr, Anstie was a student of King's College, and took 
his doctor’s degree at the University of London in 1858, 
since which time he has devoted much of his leisure 
to the investigation of therapeutical and pathological 
problems. His work on ^‘Stimulants and Narcotics,” 
published in 1864, first brought him into notice as an 
upholder of the value of alcohol as a nutritive agent, in 
contradistinction to the opinion of M, Lallemand, that its 
action is simply stimulant. In conjunction with Dr. 
Burdon-Sanderson he was one of the first in this country 
to direct attention to the Sphygmograph of his friend 
Prof. Marey, of Paris. Sanitary reform was another sub¬ 
ject to which Dr. Anstie paid much attention, and with 
great success. His article on “ Neuralgia ” in Reynolds’ 
“ System of Medicine,” and his important work on the 
same subject, made him well known as a physician, as 
did his papers in the Practilionc} ,, of which he was the 
editor. 

Dr. Anstie was physician to Westminster Hospital, 
where he was also lecturer on Medicine. The new 
physiological laboratory of that institution, which is to be 
opened next month, owes much to his energy ; and no 
one, more than himself, looked forward to the oppor¬ 
tunities it will afford for original investigation. Dr. 
Anstie’s loss will be felt by a large circle of friends, whom 
he had an unusual power in making and retaining, on 
account of the genuineness and force of his character. 


HIEROGLYPHIC TABLETS AND SCULPTURE 
IN EASTER ISLAND 

T^ARLY last spring mention was made in Nature 
(vol. ix. p. 351) of some photographs of inscribed 
tablets from Easter Island, which the Academy of Sciences 
at San Francisco had shortly before received from Mr. 
Croft, of Papeeti, Tahiti. 

Up to that time only three tablets were known for 
certain to have been discovered in the island. From in¬ 
formation, however, which has recently been received, it 
appears that there are now no less than five tablets at the 
Roman Catholic Mission in Tahiti ; and one, obtained 
last year by the mate of a vessel wrecked on the island, 
is said to have been taken to San Francisco. Two others 
are in the National Museum at Santiago de Chili ;* and 
casts from these, made under Mr. K. Reed’s directions, 
were sent to England and Germany in 1873. This, how¬ 
ever, is not all. Natives who are in the employ of planters 
at Papccti inform Mr. Croft that incised tablets were for¬ 
merly veiy numerous in Easter Island, but many were 
destroyed in intestine wars. Some are said to have con¬ 
tained descriptions of land and boundaries ; others, direc¬ 
tions for planting and fishing ; many were connected with 
religion and mythology ; and, more important than all, a 
few “ contained the ancient history of the island, and its 
kings or ruling chiefsthese, it was feared, might all have 
been destroyed, not by the natives themselves, but by 
direction of Roman Catholic priests, who, as in America 
at the lime of the Spanish conquest, persuaded their first 
converts to burn and destroy a large number of records 
without discrimination. It is known, however, that a few 
remain in possession of the islanders, who are said to 
attach the greatest possible value to them. 

Should no others prove to be historical, it is almost 
certain that one, at least, of those at Santiago, of which 
we have the plaster casts, answers this description. The 
tablet alluded to is fully described in the Journal of the 
Anthropological Institute^ where plates will be found of 
the hieroglyphics. 

Some of the older natives of Easter Island are said still 
to possess the art of engraving tablets, and to be able 

* Two more are reported to have been taken by a surveying ship to Russia 
a few years ago, and another to Germany, 
t Journ, Anthro. lost, Jan. 1874. Trdbnerand Co. 


to interpret them. But whether this refers to the ancient 
signs, or only to those which Seiior G. de la Rosa found 
were used by the chiefs a hundred years ago, is at present 
doubtful. Dr. Philippi, of the University of Santiago, 
on the authority of I’ere Kinaud, one of the l^'rencli 
missionaries, says that the natives do not attach any 
meaning to the signs. Probably expert wood-carvers 
like the Easter Islanders would from time to time have 
replaced decayed tablets and multiplied others. 'I'hey 
may also, very possibly, know from the general appear¬ 
ance of the hieroglyphics what they refer to, and yet not 
understand individual signs. 

Before showing that it may prove an easy task for any¬ 
one ac(iuainlcd with the Pacific to interpret the signs, pro¬ 
vided he has some knowledge of the traditions of the Easter 
Islanders, it will be necessary to mention the legend of 
their origin as ascertained by Commodore Powell anil 
Schor Gana from the missionaries on the spot (in 1868 
and 1870). It is briefly this : that their ancestors arrived 
in two boats many years ago, each boat being under the 
command of a chief; and there is a distinct tradition that 
they had been expelled from Oparo, or Rapa-iti, an island 
1,600 miles to the west. 

Now there is a drift-current 'from that direction, that 
carries wood and other waifs to the shores of Easter 
Island ; so that it is physically possible for a canoe or 
other vessel to have arrived by its aid. It is worth men¬ 
tioning that the current turns round Easter Island, and 
then goes northwards. 

Oparo, also, bears silent witness to the truth of the 
story. Though little more than se\en miles in length, 
several of its hills arc capped with stone forts; and there 
are platforms and stone houses as in Easter Island, as 
well as a fortress or temple in five stages (like the ruin of 
Pollanarnia, in Ceylon). It need scarcely be added that 
there arc traditions of fierce wars and feuds in the island."^ 
l^nfortunately, little more than this is known about its 
antiquities and legends. 

Passing by, with the bare mention, several symbolic prac¬ 
tices of the Easter Islanders—for example, the enormous 
trouble that w^as taken by them to crown the great statues 
with huge tiaras of red tufa ; the erection of effigies of 
their chiefs on platforms of squared stone, the masonry 
of which, Cook said, was “ equal to any in England ; ” 
the peculiar form of the huts, like inverted boats ; their 
moon-shaped shields, used only in dances (some with faces 
rarved on the cusps, like the eagles’ heads on the Phry¬ 
gian pcltas); the bi-fronted stalls or batons, which were 
held in the hands of the chiefs ; and tattoo marks like 
those ill Burmah and India,—all of which may possibly, 
by and by, aid us in discovering the land from which 
the mysterious chiefs of Easter Island originally came,-- 
passing by these, we will confine our attention to the 
symbols which appear more immediately to relate to the 
arrival of vessels from Oparo, and seem to establish the 
tradition on an historical basis. 

Few who have visited the tJnidus Shed at the British 
Museum can have failed to notice the emblematic carving 
on the back of one of the statues from i^aster Island, at 
present deposited there. It was found under cover in the 
range of stone houses called “ Taura Renga,”in the centre 
of a chamber lined with wall slabs, and partly excavated 
from the cliff. The bas-reliefs faced the entrance, a small 
square door, with stone po^ts and lintel, in a rubble wall 
about 5 ft. in thickness. On the back of the head of the 
statue there is a bird, over which is a solar crown ; and 
on cither side a rapa, or steering paddle, with a human 
face on the spade-like blade.f A third but very much 
smaller rapa is carved on the back of the right ear of the 
statue, whilst four ovals are incised on the left. The lobes 
of both ears are greatly lengthened. 

Captain Viac Hall, who spent a few hours there a'year or two ago, gives 
the above particulars. 

f There are wooden rapas in Easter Island, which are used only in the 
native dances. 
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Lower down on the back of the statue there are two 
herronias—symbolic animals, with albatross-like beaks, 
which are turned, not unj^racefully, towtirds the bird. Im¬ 
mediately above the waist-belt of the statue—its only 
dress—there is a circle. 

The explanation of these hieroglyphics is at once sug¬ 
gested by the story of the arrival of tlie chiefs. The two 
rapas, or stceiing paddles, were dedicated to the gods, 
and symbolise the vessels of the two chiefs. They were 
doubtless carved on the statue to commemorate their safe 
arrival. The two herronias may rcpre?ent the chiefs 
themselves. The circle is the accc'])tc(l emblem of life. 

The same symbolism, 1 hough of a more realistic kind, 
may be recognised in the curious wooden images which 
are peculiar to Easter Island. 'They arc mostly anatomi¬ 
cal ; that is, figun's in which the ribs, verlebr;e, and other 
bones are distinctly shown, as they would appear in a 
person suffering fiom cxticmc emaciation. They were 
styled by La I'crousse “ squclcttes.’’ Nearly all of them 
have strongly marked .Semitic features, a tuft on the chin, 
and highly symbolic carvings on the scalp ; her¬ 

ronias, double-headed birds, and a solar deity with rays 
lound the head. The legs of these little images arc uni¬ 
formly short, and the ear-lobes enlarged. There is also 
very generally, if not always, a circle on the lower part of the 
back. It can hardly be doubted, in view of the symbolism 
which pervades almost everything in Easier Island, that 
these squelettcs are connected with the story of the voyage 
from Oparo, arid represent the half-starved condition in 
which it may well be conceived that the crews arrived. 

In one of these images, in the Ethnographical Koom 
at the British Museum, the head is perfectly smooth, 
which appears to intimate that it was shaven. It perhaps 
represents a priest ; for we arc informed that Roggewein, 
the discovert r of Easter Island in 1720, noticed a native 
with his head shaved, who had large “white balls” in 
his eais, and appeared veiy devout : the Dutch judged 
him to be a priest. 

Returning to the tablets, of which casts are in the 
museum of the Anthropological Institute, it will be suf¬ 
ficient to mention that tln^y arc engraved with hiero¬ 
glyphics on both sides, every ])art being covered with 
minute sign.s, apparently intended as actual represen¬ 
tations of various forms of animal and vegetable life ; 
as well as scenes and incidmts such as wcic likely 
to have been met witli among the islands in the 
P.acific. On the bottom line of what is considered to 
be the front face of the smaller tablet there is a pro¬ 
cession of bh'd-headed men, who arc approaching or 
standing before a pillar, or stone,* with two discs, or 
circles, on each side. ImmediaTcly before the first figure, 
which it is presumed is a chief, from his holding a staff 
in his hand, are two curved lines, the hieroglyphic for a 
boat or canoe. Behind the chief anotlier bird-headed man 
is represented as kneeling down, and holding up his 
hands ; he is probably a piiest.t A third bird-headed 
figure follovi's without a staff. Then, after two small 
curves high up in the line cf hieroglyphics—|)crhaps 
a sign for the moon,— there is a character with a bird’s 
head and b ak, of a different shape fiorn those 
of the bird headed men. ft has a crest on its head, 
and short wings, and is probably intended for a domestic 
fowl—the only land bird in Easter Island. It api)cars 
to be a victim about to be sacrificed. 'I'wo more bird¬ 
headed men, without staffs, follow in a certain stately order. 
Thi n there is a second sign or hieroglyphic for a boat, 
fi llowcd by another chief; and then a tliird sign for a 
with a waved or zigzag line before it, whicli is per¬ 
haps intended to signify that the vessel which follows it 

^ * Compare the l< e'’a<3 (jf Uie “ Knii^rdtion of Tun,” Pol. Myth. p. 2/4- 
Amonj,»'jt ihr chief'* who latided th»*«<* wiis one cntled i'oma . . . ihe 
second vdosi) ilicy cut up raw as an ofTurias: for the gods . . . «ind built a 
/i>r //ff spirits** 

bo\t w^cdliionl^^ a priest is mentioned as accompanying a 


was lost or driven away in some other direction by a 
storm. This last boat is followed by a bird-headed man 
without a staff. 

The signs for the chiefs’ vessels, it will be seen, 
agree in number with the large rapas, or steering 
paddles, upon the back of the stone statue ; and the bird- 
headed chiefs answer to the two herronias. The diminu¬ 
tive steering paddle, represented apart from the others 
on the ear of the statue, may symbolise the same casualty 
th.’it appears to be signified by the waved line, viz., that 
there was a third boat, which did not reach Easter Island. 
The small carving of a rapa would thus have been erected 
merely in memoriam. However this may be, taken in 
conjunction with the tradition, there can be little doubt 
that the hieroglyphics on the tablet and the carvings on 
the statue relate to a more important matter than the 
arrival of the chiefs. 

As regards the signs generally, a considerable number 
have been identified as conventional representations of 
birds and animals which are not found in Easter Island ; 
weapons, also, and other objects are introduced an 
Eastern bow), which belong to regions far to the west. 
Some of the identifications that have been suggested 
may be doubtful; but amongst those that will perhaps 
meet with general acceptance, by no means the least 
irnporlaiit are the hieroglyphics of three distinct types 
of men : (i) Tall, bird-headed men, with short legs, 
as ill the wooden images. (2) Men with large orna¬ 
ments or projections on each side the head, scarcely 
exaggerating the practice of enlarging the car-lobes by in¬ 
serting in them discs, or plugs of wood and other 
mateiials, which prevails in certain islands in the Pacific, 
as well as amongst the older races in India and Burmah. 
(3) Dog-faced men, or Negritos, with strangely shaped 
heads, which, from plates in the ‘‘ Cruise of the Curaqoa^^ 
appear to be characteristic of the natives of the Solomon 
Ishands, as well as the more westerly islands of the Fiji 
group. They squat like the dog-faced men in the tablets, 
whilst the large-eared men sit in the Eastern manner. The 
peculiar appearance of the head is explained by the cus¬ 
tom of dressing and plastering the hair. Several of 
these Negritos are represented about tlie middle of the 
tablet as celebrating a tish-fele ; the men dancing by them¬ 
selves on one side, and the women in couples on the 
other. Two of the men with enlarged ear-lobes stand by 
as spectators. 

ICnough has perhaps been said to suggest the great im¬ 
portance f)f an early and systematic exploration, above 
and below ground, of I'-aster Island and Oparo, as almost 
unworked inities, abounding in matter of the greatest 
ethnological and anthropological interest. 

J. Park Harrison 


ON rUK DIST/NJUrriON op T/tE HEAT 
DJZVELOI^ED BY COLLISION^ 

ANY of our colleagues who have become aware 
of a fart in thermodynamics which it has been in 
our power recently to observe, think it possessed of so 
great an interest that I ought immediately to announce it 
to the Academy. It is as follows :— 

Daring the forging, which has been very successful, of 
the ingot of pl.itino-iridium for the standard metre, I at 
first remarked that it sometimes produced, under the 
action of the hammer, luminous streaks, having an 
oblique direction upon the lateral faces of the piece, when 
this, while cooling, was yet at the temperature of a dull 
red. I showed some of these effects to M. Fizeait, but 
they were then incomplete, and 1 have only lately Suc¬ 
ceeded in obtaining a good observation of the pheno¬ 
menon, and in defining its character with perfect 
certainty. 

before the Pwi* Acftdcmy of Sciences 





Stpt. 17, 1874J 


NATURE 


401 


It is known that when a bar of metal is lengthened by 
means of a power/ul hammer on an anvil of the same form 
as the head of the latter, each blow produces, above and 
below, a symmetrical contraction, the effect of which is to 
give to the bar the aspect of a series of projections sepa¬ 
rated by small level spaces. 

At the time of the collision, these spaces, which are 
formed before and behind the impress of the hammer, 
upon the upper‘and the lower face of the bar, are con¬ 
nected, at a certain moment, upon the lateral faces, by 
luminous lines passing from the one to the other, and 
presenting altogether the appearance of an X written in 
lines of fire. The phenomenon is only visible for a certain 
temperature of bar which is being wrought, but then each 
blow invariably produces its effect, and, in consequence of 
the confused mingling of the imprints, we see the en¬ 
tanglement of these crossed lines which encroach upon 
eacn other. These brilliant bands appear at the same 
moment as the collision, but they do not disappear with 
it, and their continuance was sufficiently prolonged to 
enable us to count six luminous cross bars visible at one 
time, although developed by six successive blows of the 
hammer. 

I have been able, moreover, to get this peisistence 
confirmed by several persons in the foundries of M. 
Fared, who, with the greatest kindness, placed bis 
services at the disposal of the Metric Commission for the 
execution of the work. 

Although the lines of the cross-bars appeared to us all 
lectilincar, and although we could not compare them to 
anything better than two scries of straight lines, parallel 
and intercrossed, we think it will be indispensable to 
determine their form more exactly by appropriate pro¬ 
cesses, and to discuss it with the greatest care. 

It is well known that hammering develops heat in the 
bodies hammered ; thermodynamics teaches us that these 
thermal effects ought to be regarded as the result of 
mechanical work or of detni-force vive exerted during 
the collision, but the precise place in whicli the caloiiiic 
development is produced has not yet been noticed. 

For ourselves, wc do not hesitate to affirm that the 
zone which becomes luminous is that along which the 
matter mainly flows, at the moment when the change 
of form takes place, according to a law which we were 
enabled to discover in our previous researches in mole¬ 
cular displacements. If this first indication should be 
confirmed, there would be thus obtained a more exact 
knowledge of the mode of distortion dclcrniined by the 
forging, and the phenomenon which we describe would 
evidently form a new scientific connection between ther¬ 
modynamics and the question with which we ourselves 
are personally occupied under the title of “ Flowing of 
Solid Bodies.” 

The phenomenon ought to be the same for all metals, 
and we have already ventured to hazard some considera¬ 
tions of the particular causes of the brightness which it 
presented in the case of platinum, and which has not, so 
far as we know, been yet observed in any other forging. 

The exceptional hardness of the platmo-iridium, cooled 
to a dull red heat, requires, for an equal distortion, an 
amount of work at least equivalent to that of the forging of 
steel, and in consequence of the relative smallness of the 
calorific capacity of this alloy, this same work ought to be 
converted into calorific phenomena, more localised and 
more intense. Moreover, the material is more homogeneous 
than iron, and is notable for a kind of remarkable trans- 
lucency which makes one believe that the eye can follow 
the shade of red to a certain depth. l‘he effects, whatever 
they may be, are thus rendered more manifest, more espe¬ 
cially as they are not accompanied by any exudation of 
foreign matter nor by any oxidation of the surface. All 
these circumstances arc eminently favourable to the ob¬ 
servation which chance permitted us to make, and which, 
once confirmed in the case of platinum, may certainly be 


renewed with other metals, although possibly in a more 
restricted manner than in the case of the alloy of MM, 
Dcville and Debray. 

^V^c confine ourselyes for the present to a summiry indi¬ 
cation of the principal fact, which appears to us to have a 
certain importance, and whicli consists in this appearance 
of luminous bands which arise from collision, and the 
position of which enables us to fix the precise place where 
is developed the heat which represents under another 
form the work done by motion : this fact is, perhaps, of a 
nature to open some new path for the researches, so care¬ 
fully made, of the physicists of our epoch on all that lourlies 
on molecular mechanics and on the calorific actions which 
are connected with them. 

The ingot of platinum has already been brought into 
the form of a bar with a square section of 4*50 m. in length ; 
there will be a chance of continuing the same observa¬ 
tions in the new operations of forging to which it will be 
submitted ; the chance of renewing them may perhaps 
not again be offered. 


SUJjyECTS FOR PRIZES PROPOSED BV THE 
HAARLEM SOCJETy Ob SCIENCES 

'^IIK following subjects for prizes arc proi)osed by the Haarlem 
^ Society of Sciences :— 

I. Conipetilioii of 1^75, the limit of which is fixe A on 
Jan. i, 1875. 

1. To give for ten suits of glass of known chemical coiriposition— 
(a) The coefficients of dilataiion between o'^and (at tlie most) too", 
having regard to the influence of the tempeiing and the state of 
tension ; T^') The c oefficients of elasticity with exact indication of 
the temperatures; (r) The indices of refraction for at least ten 
points disiiibuteJ over the whole extent of the spectrum, aUo 
with precise indication of the tcm])LTature. 

2. 1 Iocs the coefficient of dilaiatioii of steel vary with the 
degree of tempering, and can we establish empirical laws on the 
subject of the connection between these two c ements? 

3. Can there be established by extieriment a connection 
between the diffusion of liiiuids through porous partitions and 
other phenomena, such as capillarity, ike. ? 

4. Determine the coefficient of dilatation for at lead three 
li«]uids of simple composition, according to the process by which 
the absolute dilatation of mcrcuiy has been eiiablished. 

5. Researches are sought on the origin of sensitive organs, 
especially of the visual organ, among some of the inferior 
animals ; this origin being considered, as far as possible, in 
1 elation to the condiiions in which the animal is found, and the 
external influences to which it is subject. 

6. In lerreslrial magnetism, what are the peiit>ds known with 
sufficient accuracy, and how far have these tieriods been proved 
to be connected with cosiiiical or telluric phenomena 

7. New experiments and observations are wanted to clear up 
the following question :—How are albamenoid matters formed 
and removed in plants? 

8 . Dcleimine exactly the density, the coefficient of dilatation, 
the point of fusion, the point of ebulliiiori, the specific heat, the 
index of refraction, ainl the specific rotatory power of at letiHt 
twenty organic combinations, ]>air.s of wJiich are isomeric and 
whose chemical composition is known. 

9. The cxpcriincfuts ol M. Regnault on the specific heat of 
certain Icrpenc-s, and Iho.^c of M. Bcrthelot on diamylene and 
triainylenc, having shown tlut the specific heat of t)olynieric 
bodies of one combination may be equal to that <)f the limda- 
niental mailer from which they originate, it is desired that these 
researches be extended to as great a number as possible of oilier 
combinations having between them the same relations, for the 
purpose of deciding if the observed fact may or may not bh 
laised to the rank ol a general law. 

10. New researches are sought on tetraphenol and its deriva¬ 
tives, ior the iiurpose of deciding on the value of the hypothesis 
of M*. Limpricht concerning the existence of a series of aromatic 
matters wilh a nucleus conqwsed of four atoms of carbon. 

11. Give a critical sketch of experiments and observations con¬ 
cerning the existence of Bacteria in contagious diseases, followed 
by original researches on the same question investigated in one 
or more of these maladies. 
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12. New experiments are asked on the mode of growth of 
bone, of such a kind as to abolish tl\e din'crences of opinion 
founded upon results apparently contradictoiy, announced in 
re^t years by various experimenters. 

I 3 « A thorough investigation is wanted of some of the species 
of Linnaeus, chosen from among those which present more or 
less of varied forms. These .species ought to lie wild (sf ontatu\>s) 

I dants, to the number of ten at least, and of twenty or more, be- 
ongiiig to two natural families at least, and inhabiting well- 
explored countries, such as Europe, the United Slates, &c. The 
author ought to discover, describe, and classify all the forms 
more or less distinct, and more or Itss hereditary, which arc 
included in the lannean species, being careful to intimate their 
habitat, their station. He ought to study their mode of fecun¬ 
dation, and to judge how far certain forms may be attributed to 
crossing. The classification of forms into species, races, varieties, 
and other subdivisions as may be necessary, ought to be based at 
once upon the external forms and on the more intimate affinities 
demonstrated by fecundation and grafting. 

II. For competition In 1876, for which the limit is fixed on 
Jan. 1, 1876. 

1. Exact researches are asked for concerning the dissolving 
power of water, and of water charged with carbonic acid, for 
gypsum, chalk, and dolomite, at diflerent temperatures and 
pressures, and in the case of the simultaneous presence of marine 
salt and other common soluble salts. 

2. The same is asked for stlex and the most common natural 
silicates. 

3, To submit to a new investigation the structure of the 
kidneys of Mammalia, specially in reference to the epithelial 
lining of the di/Terent parts of the renal tubes. 

4. A critical examination of recent researches from which it 
would appear to result that the peptones of different albumenoid 
matters are mixtures of substances in part already known and 
partly yet unknown. This critical examination should be com¬ 
pleted by personal researches. 

5. To determine exactly in Weber units, the resistance of a 
column of mercury of one metre in length and of one square 
millimetre in section, at o'*. 

6. To make better known, by careful experiments, the relation 
between the two kinds of electrical units, electro-magnetic units 
and electro-static units. 

7. New experiments tending to determine the influence of 
pressure on chemical action. 

The prize ofl'ercd by the Society for each of these questions 
consists (at the choice of the competitors) either of a gold medal 
bearing the ordinary stamp of the Society, along with the name 
of the author and the date, or a sum of 150 florins. A supple- 
mentaiy premium of 150 florins may, moreover, be awarded if 
any memoir is deemed worthy of it. The memoirs sent for com¬ 
petition ought to be written in one of the following languages :— 
French, Dutch, English, Italian, Latin, or German (but not in 
German character). 'I'hey <»uglU to be accompanied by a sealed 
envelope containing the name of the author, who ought not to 
make himself otherwise known. 


COMMON WILD FLOWERS CONSIDERED IN 
RELATION TO INSECTS* 

A T the close of the last ccnliiry, Conrad Sprengel published a 
most valuable work on Flowers, in which he pointed out 
that their forms and colours, their .scei^, honey, and general 
structure, have reference to the visits of insects, which are of 
importance to Flowers in transferring the pollen from the stamens 
to the pi.stil. Sprengel’s admirable work, however, did not 

attract the attention it deserved, and remained comparatively 
unknown until Mr. Darwin devoted himself to the subject. Our 
illustrious countryman was the first to perceive that insects are of 
importance to Flowers, not only in transferring the pollen from 
the stamens to the pistil, but in transferring it from the stamens 
of one flower to the pistil of another, .Sprengel had, indeed, 
observed in more than one instance that this was the case ; but 
he did not appreciate the importance of the fact Mr. 
Darwin’s remarkable memoir on Primula, to which I shall 
again have occasion to refer more than once, was published in 
1862 ; in this treatise the importance of cross-fertilisation,* as it 
tnay be called, was conclusively proved, and he has since illus¬ 
trated the same rule by a number of researches on OrchidSi 

tublMirJc, Bart., F.R.S., at the Belfast meeting of 
ne Knush Association, August 1874. 


Linum, Lythruni, and a variety of other plants. The new im¬ 
pulse thus given to the study of Flowers ha.s been followed up 
in this country by Hooker, Ogle, Bennett, and other naturalists, 
and on the Continent by Axell, Delpino, Hildebrand, and 
especially by Dr. 11 . Mtiller, who has published an excellent 
work on the subject, bringing together the observations of others 
and adding to them an immense number of his own. 

Everyone knows how important flowers are to insects ; 
everyone knows that bees, butterflies, &c., derive the main 
part of their nourishment from the honey or pollen of flowers ; 
but comparatively few are aware, on the other hand, how much 
the flowers themselves are dependent on insects. 

Yet it is not too much to say, if flowers are very useful to 
insects, insects, on the other hand, are in many cases absolutely 
necessary to flowers ; that if insects have been in some respects 
modified and adapted with a view to the acquirement of honey 
and pollen ; flowers, on the other hand, owe their scent and 
colours, nay, their very existence in the present form, to insects. 
Not only have the brilliant colours, the smell, and the honey 01 
flowers been gradually developed under the action of natural 
selection to encourage the visits of insects, but the very arrange¬ 
ment of the colours, the circular bands and radiating lines, the 
form, size, and position of the petals, are arranged with reference 
to the visits of insects, and in sucli a manner as to ensure the 
gi and object which renders these visits necessary. Thus the lines 
and hands by which so many flowers are ornamented have refe¬ 
rence to the position of the honey; and it may be observed that 
these honey-guides are absent in night-flowers, where of course 
they would not show, and would therefore be useless, as, for in¬ 
stance, in lychnis vespaiinay or Sihne nutans. Night-flowers, 
moreover, are generally pale ; for instance. Lychnis ^'cspertina is 
white, while lychnis diurna which flowers by day is red. 

That the colour of the corolla has reference to the visits of in¬ 
sects is well shown by the case of flowers, which—as, for in¬ 
stance, the ray or outside fl^>rets of Centaurea cyanus —have neither 
stamens nor pistils, and serve, therefore, exclusively to render the 
flower-head more conspicuous. The calyx, moreover, is usually 
green ; but when the iwsition of the flower is such that it is 
much ex]>osed, it becomes brightly coloured, as, for instance, in 
the Berberry. 

If it be objected to me that 1 am the existence of 

these gradual modifications, I should reply that it is not here 
my purpose to discuss the doctrine of Natural Selection. 1 may, 
however, remind the reader that Mr. I>arwin’s theory based 
on the following considerations;—1. That no two animals or 
plants in nature are identical in all respects. 2. Thai the off¬ 
spring tend to inherit the peculiarities of their parents. 3.1'hat 
of those which come into existence only a certain number reach 
maturity. 4. That those which are, on the whole, best adapter! 
to the circumstances in which they are placed, arc most likely to 
leave descendants. 

No one of these statements is, or can be, disputed, and they 
seem fully to justify the conclusions which Mr. Darwin has de¬ 
duced from them, though not all those which have been attri¬ 
buted to him by his ojiponenis. 

Now, applying these considerations to flowers, if it is an ad¬ 
vantage to them that they should be visited by insects (and that 
this is so will presently be shown), then it is obvious that those 
flowers which, either by their larger size, or brighter colour, or 
sweeter scent, or greater richness in honey, are most attractive to 
insects, will, cela'is pa^dbtis^ have an advantage in the struggle 
for existence, and be most likely to per|)etuate their race. 

I'here are, indeed, other ways in which insects may be useful 
to plants. 1 'hus, a species of acacia mentioned by Mr. Belt,t if 
unprotected, is apt to be stripped of its leaves by a species of 
leaf-cutting ant, which uses the leaves, not directly for food, but, 
according to Mr. Belt, to grow mushrooms on. 

The acacia, however, bears hollow thorns, and each leaflet 
produces honey in a crater-formed gland at the base, and a small, 
sweet, pear-shaped body at the lip. In consequence it is in¬ 
habited by myriads of a small ant, Psmdomyrma bicolor^ which 
nests in the hollow thorns, and thus finds meat, drink, and lodg¬ 
ing all provided for it These ants are continually roaming over the 
plant, and constitute a most effleient bodyguard, not only driv¬ 
ing off the leaf-cutting ants, but even in Mr. Belt’s opinion ren¬ 
dering it less liable to be eaten by herbivorous mammalia. 

* I did not realise the importanee of these guiding marks until, by experi¬ 
ments on bees, 1 saw what difficulty Uiey experience if honey, which is put 
u>r them, is moved even slightly from its usual place, 
t F. Mailer has observed similar facts inrSta. Catharina. (Natvrb, vol. x. 
p. 102.) I 
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We arc now, however, more immediately concerned with bees 
and flowers* 

Many flowers close their petals during rain, which is obviously 
an advantage, since it prevents the honey and pollen from being 
spoilt or washed away. P>crybody, however, has observed that 
even in fine weather certain flowers close at particular hours. 

' This habit of going to sleq? is surely very curious. Why should 
flowers do so ? 

In animals we can understand it; they are tired and require 
rest. But why should flowers sleep ? Why should some flowers 
do so and not others ? Moreover, different flowers keep different 
hours. The daisy opens at sunrise and closes at sunset, whence 
its name “day’s-eye.The dandelion (Leontodou taraxacum) is 
said to open at seven jmd close at five. Armaria rubra lo be open 
from nine to three, Nymplura alba from about seven to four: 'I'he 
common Mouse-ear Ilawkweed (/Herat iuni /ilo.sella) is said to 
waken at eight and go to sleep at two ; the scarlet pimpernel (. lua- 
^allisarvensis) to wake al seven and close soon after two; while 
Tro^opO}:[on pratensis opens ar four in the morning, and closes 
just before twelve, whence its English name, “John go to bed 
at noon.” Farmers’ boys in some parts are said lo regulate their 
dinner-time by it. Other flowers, on the contrary, opeJi in the 
evening. 

Now, it is obvious that flowers which are fertilised l)y night- 
flying insects would derive no advantage from being open by day ; 
and, on the other hand, that those which are fertilised by bees 
would gain nothing by being open at night. Nay, it would 
be a distinct disadvantage, because it would render them liable 
to be robbed oi their honey and pollen, by insects which are 
not ca[)ahle of fertilising them. 1 would venture to suggest, 
then, that the closing of flowers may ha\'e reference to the nabits 
of insects, and it may he observed also in support of this that 
wind-fertilised flowers never sleep ; ^ and that some of those 
flowers which attract insects by smell emit their scent at particular 
hours : thus, J/e^peris matronal is dead Lycltnis yepcrlina smell in 
the evening, and On his bijolia is particularly sweet at night. 

1 now pass lo the structure and mudilieation of flowers. A 
perfect flower consists of (i) an outer envelope ot calyx^ some¬ 
times tubular, sometimes consisting of separate leaves, called 
sepals ; (2) an inner envelope or corotla^ which is generally more 
or less coloured, and which, like the calyx, is sometimes tubular, 
sometimes composed of separate leaves, called petals; (3) of one 
or more stamens, consisting of a stalk or filament, and a head 
or anther, in which the pollen is produced ; and (4) a pistil, 
which is situated in the centre of the flower, and consists gene¬ 
rally of three principal parts—one or more carpels at the base, 
each containing one or more seeds ; the stalk or style ; and thirdly 
the stigma, which in many familiar instances forms a small head 
at the top of the style or ovary, to which the i^ollen must find its 
way ill order to fertilise the flower. In some cases the stigma is 
sessile. Thus it will be seen that the pistil is normally sur¬ 
rounded by a row of stamens, and it would seem at first sight a 
very simple matter that the pollen of the latter should fall on the 
former. 

This in fact does happen in many cases, and flowers which 
thus fertilise themselves have evidently one great advantage— 
few remain sterile for want of pollen. Everyone, however, who 
has watclicd flowers and has observed liow assiduously they are 
visited by insects, will admit that these insects must often deposit 
on the stigma, pollen brought from other plants, generally of the 
same species. For it is a remarkable fact that in most cases 
bees coniine themselves in each journey to a single species of 
plant, though in the case of some very nearly allied forms this ! 
IS not so ; For instance, it is stated on good authority that Ranun* 
cuius acres, R, repens, and bulbosus are not distinguished by 
the bees, or at least are visited indifferently, as is also the case 
with two of the species of clover, Trifotium fragijerum and T, 
repens. Now, it is clear, both from the structure of flowers and 
also from direct experiment, that as a general rule it is an ad¬ 
vantage to flowers to be fertilised by pollen from a different 
plant. 

I will not now enter on the large question why this confer "^ili* 
sation should be an advantage; but that it is so has been clearly 
proved. It has long been known that hybrids between different 
varieties are often remarkably strong and vigorous; Kolrenter 
speaks with astonishment of the **statura portentasa ** of some 
plants thus raised by him ; indeed, says Mr. Darwin,^all experi¬ 
menters have been struck with the wonderful vigour, height, size, 
tenacity of Me, precocity, and hardiness of their hybrid produc- 

* Sprenfel, “ Dai entdeckte Geheimniss der Natur,** p. agx* 

i AnimaU and Plants under Domestication, ch. xvii. 
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tions. Mr. Darwin himself, however, wa?, 1 believe, the Art to 
show that if a flower is fertilised by pollen from a liitferent i)lant, 
the seedlings so produced are much stronger than if the plant is 
fertilised by its own pollen. I have had the advantage of 
seeing several of these experiments, and the difference is ceriaiuly 
most strtiking. For instance, six crossed and six self-feniiisc'd 
seeds of Ipoma'a purpurea were grown in pairs on opposite side,, 
of the same pots; the former reached a height of 7 ft,, while the 
others were on an average only 5 ft. 44 in. The first aKo 
flowered more profusely. It is also remarkable that in sonic 
cases plants are themselves more fertile if supplied with pollen 
from aclilferent flower, a different variety, and even as it would 
appear in some cases, as in tlie Passion Flower, for instance, of a 
different species. Nay, in some cases it would seem that poll,:n 
has no effect whatever unless transferred to a different flowci. 
In Pulmonaria, for instance, the pollen is said to be eniin-ly 
without fclfect on the stigma of the same plant. Fritz Mulbr h •. 
made a variety of experiments on this interesting subject, \ihie“■ 
seem to show that in some cases, pollen, if placed on the sligm i 
of the same flower, has no more effect than so much inorgam 
dust; while, which is perhaps even more extraordinary, in olhet . 
the pollen placed on the stigma of the same flower acted on i> 
like a poison. This he observed in several species : the flowc.! 
faded and fell off; the pollen masses themselves, and the stigni i 
in contact with them, shrivelled up, turned brown, and decayed ; 
while other flowers on the same branch, which were left uii 
fertilised, retained their freshness. 

\Vc will now pass to the consideration of the means by wlii*. i 
self-fertilisation is checked, and cross-impregnation is eilecled, m 
plants. In some cases the pollen is simply wind-borne, in oJliei . 
it is carried by insects. These are attracted partly by the polle i 
itself, partly by the honey; while the bright colour and the seem 
serve to indicate the spot where the j)ol en ami honey can be 
found. The calyx, which is not generally brightly co!ouie i. 
probably serves as a protection to the honey, and tends to [)re- 
vent bees and other insects from obtaining access to it by force. 

In many cases self-fertilisation is prevented by the separ.ilion 
of the stamens and pistils, either in the place they occiit>y, or tli ' 
time of their matuiily. Tliey arc frequently situated, either in 
different flowers of the same plant, as in Euphorbia, or in 
different plants, as in the Hop; in other cases, although x\ut 
stamens and pistils are situated in the same flower, they d > 
not mature at the same time, the anthers in some cases pro¬ 
ducing their pollen before the pistil is ready lo receive it, ai 
was first observed in Epilobium angusti/olium by Sprengel, in 
the year 1790;* while iu others the reverse is the case, an I 
the pistil, on the contrary, comes to maturity before the ptill n 
is formed. But even when the stamens and pistils are situa eJ 
in the same flower and ripen at the same time, they are 
sometimes so placed that it is difficult for the pollen to reach the 
stigma. 

Moreover, it appears that if a su^iply of pollen from another 
plant is secured, it is comparatively unimportant to exclude tho 
pollen of the plant itself, for in such cases the latter is neulral- 
issd by the more powerful effect of the former. 

It is also interesting to notice that the contrivances by which 
cross-fertilisation is favoured, or ensured, are probably of very 
different geological antiquity. Thus, as Muller has pointed 
out,t the special peculiarities of the Umbelliferae and Compodtae 
have been inherited respectively from the ancestral forms ol thos j 
orders; those of Delphinium, Aqullegia, Linoria, and Pedicu- 
laris, from the ancestral forms of the respective genera ; those of 
Polyg&ttuM fagopyrum, P. bistorta, Lonicera caprifolium, &c., 
from the ancestors of those species; yf\\\\t\\\ Lysimathta vul¬ 
garis, Rhinanthus cristagalli, Veronica spicala, Enphrasii 
odontites, and R, officinalis, we find that differences have arisen 
even within the limits of one and the same species. 

The transference of the pollen from one flower to another, as 
I have already mentioned, is effected principally, citlier by the 
wind or by insects. In the former case the flower is rarely con¬ 
spicuous ; indeed, Mr, Darwin finds it “ an invariable rule that 
when a flower is fertilised by the wind it never has a gaily- 
coloured corolla.” The conifers, grasses, birches, poplars, &c., 
belong to this category. 

In such plants a much larger qumtity of pollen is required 
than where the fertilisation is effected by insects. Everyone ha-i 
observed the showers of yellow pollen produced Viy the Scotch 
fir. Again, it is an advantage to thc.se plants to flower before the 
leaves are out, because the latter would greatly interfere with 

* Das entdeckte Gcheliuiuss der Natur.” 

t Mailer, p. 44. ‘ 




404 


NATURE 


\Sept. 17, 1874 


the access of the pollen to the female (lower. Hence such plants are many flowers which, though habitually visited by insects, are 
a'j a rule flower early in the spring. Again, in such flowers the I not brightly coloured. In some cases flowers make up by their 

l^ollen is less adherent, so that it can easily be detached by the j numbers for the want of individual conspicuousness. In others 

wind,* which would manifestly be a disadvantage in the case of ; the insects are attracted by scent; indeed, as has already been 

most of those flowers which are fertilised by insects. I mentioned, the scent, as well as the colours of flowers, nas no 

Such flowers generally have the stigma more or less branched doubt been greatly developed through natural selection, as an 
or hairy, which evidently must tend to increase their chances of attraction to insects.* But though bright colours and strong 
c itching the pollen. ! odours are sufficient to attract the attention of insects, something 

It is an almost invari.ible rule tha*: wind-impregnated flowers more is required. Flowers, however sweet smelling or beautiful, 
are inconspicuous, but the reverse does not hold good, and there would not be visited by insects unless they had some more sub* 



I’^G. 1. Fig 2. Fig. 3. Fig. 4. Fig. 5. 

stantial advant.ngcs to offer. These advantages are the pollen Among other obvious evidences that the beauty of flowers is 
:5nd the honey; though it a})peaTS that some flowers beguile useful in consequence of its attracting insects, we may adduce 
insects by holding out the expectation of honey which does not those cases in which the transference of the pollen is effected in 
really exist, just as some animals repel ihcir enemies by resem- dilTcrcnt manners in nearly allied plants, sometimes even in 
i)ling other species which are cither dangerous or disagreeable. different species belonging to the same genus. 

The \)ollcn, of course, though very useful to insects, is also Thus, Mnlva syhesiris and Malva rotundtfoUa^ which grow in 
essential to the flower itself; but the scent and the honey, at the same localities, and therefore must come into competition, 
Ua’.t i'l thsir present tleyelopmeni, are mainly useful lo the plant are nevertheless nearly equally common. In both species the 
in securing the visits of insects, and the honey also sometimes in young flowers contain a pyramidal group of stamens which 
causing the }>ollen tu adhere to the proboscis of the insect, surround the as yet immature pistil, and produce a large quantity 






Fig. 6. 


Fig. 7 . 


Fig. 9. 


Fig. 10. 


of pollen, which cannot fall to dust any insect which may visit the 
flower for the sake of its honey* In Malva sylvestris (Fig. 1), where 
tlie branches of the stigma are so arranged that the plant cannot 
issrtilise iiself, the petals are large and conspicuous, so that the 
plant IS visited by numerous insects; while in Malva rotundifolia 
2), the flowers of which arc comparatively small and arc 
rarely visited by insects, the branches of the stigma are elongated 


w«d-bome uedt to be toi 


and twine themselves among the stamenSi so that the flower can 
hardly fail to fertilise itself. 

Another remarkable instance occurs in the genus Epilobium, 
which is, moreover, specially interesting, because in £, angus* 
fi/olium, as I have ^ready mentioned, the curious fact was first 
noticed that the pistil did not mature until the stamens had shed 
their pollen. A. anguUifolitm has conspicuous purplish-red 

* In confirmation 0! this it is stated that when insects are excluded, the 
biossoius last longer than is otherwise the case; that when flowers are once 
lettiiised, the corolla scon drops off, its function bebg performed. 
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flowers, in long^ terminal racemes, and is much frequented by 
insects; J£, parvifloruni^ on the contrary, has small solitary 
dowers, and is seldom visited by insects. Now, to the fonner 
species the visits of insects are necessary, since the stamens ripen 
before the pistil, and the flower has consequently lost the power 
of self-fertilisation. In the latter, on the contrary, the stamens 
and pistil come to maturity at the same time, and the flower 
habitually fertilises itself. It is, however, no doubt sometimes 
crossed by the agency of insects ; and indeed 1 am disposed to 
believe that this is true of all flowers which are cither cohnircd 
or sweet scented. The degree in which flowers are dependent 
on insects diflers very much, and it seems to be a general rule 
that in any genus where llie flowers differ much in size, the 
largest ones are specially dependent on insects. 

As already mentioned, the self-fertilisation of flowers is in 
other cases still more effectually guarded against by the fact that 
the stamens ami pistils do not ripen at the same time. 

In some cases the pistil ripens before the stamens. Thus the 
Aristolochia has a flower which consists of a long tube with a 
narrow opening closed by stiff hairs which point backwards, so 
that it much resembles an ordinary eel-trap. Small flies enter 
the tube in search of honey, which from the direction ot the 
hairs they can do easily, though on the other hand, from the 
same cause, it is impossible for them to return. Thus they are 
imprisoned in the flower ; gradually, however, the pistil passes 



maturity, the stamens ripen and shed their pollen, by which the 
flies get thoroughly dusted. Then the hairs of the tube shrivel 
up and release the prisoners, which carry the pollen to another 
flower. 

A^in, in the common Arum (Fig. 3), we find a somewhat 
similar mode of fertilisation. The well-known green leaf encloses 
a central pillar which supports a number of pistils near the base, 
and of anthers somewhat higher. Now, in this case nothing 
would at first sight seem easier or more natural than that the 
pollen from the anthers should fall on and fertilise the pistils. 
This, however, is not what occurs. The pistils (/) mature before 
the anthers (n), and by the time the pollen is shed have become 
incapable of fertilisation. It is impossible, therefore, that the 
plant should fertilise itself. Nor can the pollen be carried by 
wind. When it is shed it drops to the bottom of the tube, 
where it is so effectually sheltered that nothing short of a hurr.** 
cane could dislodge it; and although Arum is common enough, 
still the chances against any of the pollen so dislodged being 
blown into the tube of another plant would be immense. 

As, however, in Aristolochia, so also in Arum, small insects 
which, attracted by the showy central spadix, the prospect of 
shelter or of honey, enter the tube while the stigmas are mature, 
find themselves imprisoned, as the fringe of hairs, while 
permitting their entrance, prevents them from returning. After 
a while, however, the period of maturity of the stigmas is over, 


and each secretes a drop of honey, thus repaying the insects 
for their captivity. The anthers then ripen and shed their 

E ollen, which falls on and adheres to the insects. Then the 
airs gradually shrivel up and set the insects free, carrying 
the pollen with them, so that those which then visit another 
plant can hardly fail to deposit some of it on the stigmas. 
Sometimes more than a hundred small flies will be found 
in a single Arum. In these two cases there is obviously a great 
advantage in the fact that the stigmas arrive at maturity before 
the anthers. (Generally, however, the advantage is the other 
way, and the stamens ripen before the pistil. 

Of this we may take the thyme fir the marjoram as an illus¬ 
tration. The flowers are crowded together, and as the stigmas 
do not come to maturity until all the anthers in the same head 
have shed their pollen, it is obvious that bees creeping over the 
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flowers must transfer the pollen from the anthers of one head to 
the pistils of another. 

Fig. 4 represents a flower of the thyme (Thymus serpyllum)^ 
and shows the four ripe stamens, and the short, as yet unde¬ 
veloped pistil. Fig. 5, on the contrary, represents a somewhat 
older flower, in which the stamens are 'past maturity, while the 
pistil, on the other hand, is considerably elongated, and is ready 
lor the reception of the pollen. 

Here it is at once olwious that insects alighting on the younger 
(male) flowers would dust themselves with pollen, some of 
which, if they subseciucntly alighted on an older flower, they 
could not fail to deposit on the stigma. It should also be men¬ 
tioned that in this genus there are likewise some small flowers 
which contain no stamens. In some cases flowers which are first 
male and llien female, are male on the first day of opening, 
lemnle on the second. In otliers the period is longer. Thus 



N igella, according to Sprcngel, is male for six days, after which 
the stigma comes to maturity and lasts for three or four. * 

Fig. 6 represents a flower of Myosotis versicolor^ a species often 
known as the Forget-me-not, when just opened. It will be ob¬ 
served that the pistil projects above the corolla and stamens, so 
that it must be first touched by any insect alighting on the 
flower. Gradually, however, the corolla elongates, carrying up 
the stamens with it, until at length thev come opposite the 
stigma, as shown in Fig. 7. Thus, if the flower has not already 
been fertilised by insects, it is almost sure to fertilise itself. 

I will now call attention in more detail to some of our common 
wild flowers, in order to show how beautifully they are adapted 
to profit by the visits of insects, and how the various parts are 
arranged so as to favour not only the transfer of pollen from one 
flower to another, but also its deposition on that part of the 


» " Das cntdeckte Geheimniss der Natur,” p. 287, 
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pistil which is especially prepared for its reception. Wherever 
the pistil projects beyond the stamens, it is obvious that a bee 
aiignting on the flower would come in contact first with the 
former and subsequently with the latter. In flying from flower 
to flower, therefore, she would generally fertilise each with the 
pollen of one wJiich had been previously visited. 

Fig, 8 represents the common Berberry, ff represent 
the stamens, which lie close to the petals and almost 
at right angles to the pistil (.?/*), as shown in the figure. 
The honey-glands (n ») are twelve in number, situated in 
pairs at the base of the petals, so that the honey runs down into 
the angle between the ba,ses of tlie stamens and of the pistil. 
The papillary edge of tlie summit of the pistil (s /) serves as the 
stigma. In open flowcis of this kind it is of course obvious that 
insects will dust themselves with the pollen and then carry it 
with them to other flowers. In Berbens, however, both advan¬ 
tages, the dusting and the cross-fertilisation, are accomplished by 
a very curious contrivance. The bases of the stamens arc highly 
irritable, and when an insect touches them the stamens spiing 
forwaid (Fig. y) arul strike the insect. The effect of this is not 
only to shed the pollen over the insect, but also in some cases to 
startle it and drive it away, so that it carries the pollen, thus 
acquired, to another flower. 

In few flowers is the adaptation of the various parts to the 
visits of insects more clearly and beautifully shown than in the 
common while Dead TS'etllc {^Lamium albtnti)^ Fig. 10, The 
honey occupies the lower contracted portion of the tube 
(Fig, 10, t'rr), and is protected from the rain by the arched upper 
lip and by a thick rim of hairs. Above the narrower loivcr poi lion 
the tube expands and throws out a broad lip (^^g. lo, ///), 
which serves as an alighting place for large bees, while the length 
of the narrow’ tube prevenis the smaller species from obtaining 
access to the hor ey, which would be injurious to the flow'cr, as it 
would remove the source of attraction for the bees, without 
effecting the object in view. At the base of the tube, moreuver, 
there is a ring of liairs, which prevent small insects horn creeping 
down the tube and so getting at the honey, i.amium, in fact, 
like 60 many of our other wild flowers, is especially adapted for 
humble-bees. TJiey alight on the lower lip (Fig. 10, /;/), which 
projects at the side so as to afford them a leverage by means of 
which they may press the proboscis down the tube to the honey ; 
while on the other hand the arched upper lip, in its size, form, 
and position, is admirably adapted not only as a protection 
against rain, but also to prevent tlie anthers (Fig. 10, «) and 

pistil (Fig. 10, .V/) from yielding too easily lo the pressure of 
the insect, and thus to ensure that it presses the pollen which it 
has brought from other flowers against the pistil. 

7 'he stamens do not form a ring round the pistil, as is so usual. 
On the contrary, one stamen is absent or rudimentary, while the 
other four He along the outer arch of tlie flow’cr, on each side of 
the pistil. They are not of c^iual length, as is usual, but one 
pair IS shorter than the otlier ; sometimes the inner pair, and at 
others the outer pair being the longest. Now, why is this? 
I'robably, as Dr. Ogle has suggested, because if the aiiihers had 
lain side by side, the pollen would have adhered to parts of the 
bee’s head which do not come in contact with the stigma, and 
wculd llierefore have been wasted ; perhaps also partly, as he 
suggests, because it would have been deposited on the eyes of 
the bees, and might have so greatly inconvenienced them as to 
deter them from visiting the flower. i)r. Ogle’s opinion is 
strengthened by the fact that there are some species, as fur 
instance the Foxglove, in which the anthers are transverse when 
immature, but become longitudinal as they ripen. 
t But to return to the Dead Nettle. From the po^ition of the 
pistil which hangs down below the anthers, the bee comes in 
contact with the former before touching the latter, and conse¬ 
quently generally deposits upon the stigma pollen from another 
flower. I'he small processes (Fig. 10, m) on each side of the 
lower lip are the rudiments of the lateral leaves with wdiich the 
ancestors of the Lamium were provided. Thus, then, we see 
how every part of this flower, is either, like the size and shape 
of the arched upper lip, the relative position of the pistil and 
anthers, the len^h and narrowness of the tube, the size and 
position of the lower lip, the ring of hairs and the honey, adapted 
to ensure the transference, by bees, of pollen from one flower 
to another j or, like tltc minute lateral points, is an inherit¬ 
ance from more highly developed organs of ancestors. If we 
compare Lamium with other flowers we shall see how great a 
saving is effected by this beautiful adaptation. The stamens 
we reduced to lour, the stigma almost to a point; how great a 


contrast with the pines and their clouds of pollen; or even with 
such a flower as the Nymph^a, where the visits of insects are 
secured, but the transference of the pollen to the stigma is, so to 
say, accidental. Yet the fertilisation of Lamium is not less effec¬ 
tually secured than in either of these. 

In this flower it W’ould appear, as already mentioned, that the 
pistil matures as early as the stamens, and that cross-fertilisation 
18 obtained by the relative position of the stigma, which, as will 
be seen in the figure, hangs down below the stamens, so that a 
bee bearing pollen on its back from a previous visit to another 
flower would touch the pistil and transfer to it some of this 
pollen before coming in contact with the stamens. 

In other species belonging to the same great group (Labiata;) 
the same object is secured by the fact that the stamens come to 
maturity belore the pistils have shed their pollen, and shrivelled 
up before the stigma is mature. 

Fig. II represents a young flower of Sahia officinalis* in 
which the stamens (a) are mature, but not the pistil (/), which 
moreover from its position is untouched by bees visuing the 
flower. The anthers as they shed their pollen gradually shrivel up; 
while on the other hand the pistil increases in length and curves 
downwards, until it assumes such a. position that it must come 
in contact wdth any bee visiting the flower, and would touch just 
that part of the back on which pollen would be deposited by a 
younger flower. In this manner self-fertilisation is effectually 
piovidcd against. There are, however, several other points in 
which .V. officinalis differs greatly from the sjiecies last dcscrilitd. 

The general form of tlie flower indeed is very similar. We 
find again, fis generally in the Labiates, the corolla has the lower 
lip adapted as an alighting board for insects, while the arched 
upj»ei lip covers and protects the stamens and jnstils. 

In the present sjiccies, however, the back of the upper lip 
.shows a deep arch at the part jc, and the front portion of the lij), 
containing the stamens, is loftier than in Lamium, and does not 
therefore come in contact with the back of the bee. In evident 
correlation with this ariangement we find a very remarkable 
difference in the stamens (Figs. 13 and 14). Two of the 
stamens are minute and rudimentary. In the other pair the 
two anther cells (Fig. 14, a a), instead of being as usu<al close 
togetlier, are separated by a long connection. Moreover, 
the lower anther cell contains very little pollen, sometimes 
indeed none at all. This portion of the stamen, as shown in 
I' ig- *3» hangs down and partially stops up the mouth of the 
corolla lube. \N hen, however, a bee thrusts its head into the 
lube in search of the honey, this part of the stamen is pushed 
into the arch, the connectives of the two large stamens revolve 
on their axis, and consequently the fertile anther cells are brought 
down on to the back of the bee, as shown in Fig. 12. 

(To be continued^ 


NOTES 


Thk German Government has determined upon the erection 
of a Sun Observatory Sonnen- 1 Farlc**) upon a large scale at 
I’otsdain. Drs. Spoercr and Vogel have already been appointed 
to undertake the telescopic and spectroscopic observations, and 
the directorship has been offered to Trof. Klrchhoff, who, how¬ 
ever, has declined it, a he is unwilling to leave Heidelberg. 

The International Congress of Orientalists was opened in 
London on Monday, by an address from Dr. Birch. We hope 
lo give an account of the proceedings in our next number. 

Wk are glad to see tbit a contemporary not specially devoted 
to science—the Morning /W—in an article on Dr. Hooker’s 
address at Belfast, pointe out to its readers that the majority of 
the observations referred to could be mode “by any intelligent 
person without any scientific training,” and expresses a hope that 
people who have the opportunities for cultivating,* and leisure 
for observing, will make collections of plants .... and add to 
our stock of knowledge.” At the same time it suggested these 
as interesting subjects for observation“ How much can plants 
cat in twenty-four hours? .When do they eat most? Undw 
what conditions of weather? &c. Indeed, the whole field is one that 


\J!i ^ Popular Sckn 6 fRnnM<w for July 1869 contains a vary 
interesting paper by Dr. Ogle on this genus. ^ .. 


clear and 



Sept. 17, 1874J 


NATURE 


407 


is almost unexplored.” May this hint, which will reach many who 
are not readers of scientific papers, not be without result! We 
would draw attention to the fact that plants of Drosera roiundi- 
folia arc advertised for sale at ninepcnce each, and we hope 
that before long some enterprising dealer may make a speciality 
of all known carnivorous plants for suitable observations. • 

At the Botanic Garden, Oxford, the Mexican Dasylirion 
arcohdclmm recently threw-up a flower stem which, when 12 tt. 

grew at the rate of six inches in twenty-four hours. The 
Nelumbium luteum (the sacred bean) is reported this season as 
producing perfect seeds. 

An Anmtaire de THorticulture Bel^e is announced as soon to 
appear. 

Tjie last number ot the Gardenn'^a 67/;w/2V/r gives a drawing 
of four lopped elms growing near Datchet, the tops of which 
have naturally grown with the outline of a horse. 

The Academy of Sciences in Copenhagen announces the sub¬ 
ject for a prize essay, to be addressed to it through its secretary 
by the end of October 1S75. It desires a memoir that shall 
collect in chronological order the various determinations of con- 
stiint quantities that have been used in spherical and theoretical 
astronomy from the time of the Ptolemies down to the end of the 
eighteenth century. It will not be necessary to submit to any 
critical discussion the intrinsic value of the various constants, but 
simply to give them iti as complete a manner as possible. Special 
researches respecting the pioper motions of stars and parallaxes 
of stars will be excluded, as also will be those relating to the 
satellites of the exterior planets, and the elements of orbits of 
contets. It is desired principally to obtain a complete collection 
of those numbers that have served as the basis of earlier astro¬ 
nomical researches. The memoir may be written in either 
Latin, French, German, Swedish, or English; and the medal 
to l>e awarded will be of gold, of the value of 320 Danish 
crowns. 

Prof, Silvestri reports that a transversal fissure about a 
mile long has appeared on the northern side of Mount Etna. 
Twenty fresh craters situated upon one long line have been 
thrown up. The first crater opened forms a cone 75 ft. high. 
Prof. Silvestri believes that the force of the eruption is at present 
spent, and that only a few slight earthquake shocks will now be 
felt. 

M. N. Rauis, Assistant Secretaiy of the Belgian Royal 
Academy of Sciences (Brussels), proposes to publish a work 
having for its title **Dictionnaire universel des academies, 
society savantes, observatoires, universites, musees, archives, j 
biblioth^ques, jardins botaniques,” &c.,—methodical catalogue 
of all establishments which contribute to the progress of science, 
letters, and the arts. M. Rau'is, to enable him to carry out his 
praiseworthy scheme, requests the managing officials of institu¬ 
tions of the kind indicated to furnish him with the needful infor¬ 
mation in the form indicated by the following questions:—i. 
Title of the establishment. 2. Date of foundation, creation, 
&c. 3. Its aim. 4. Titles of the directorate. 5. Seat of 

the Institution, with its exact address. 6. Meetings, prizes, &c. 

7. Does the establishment possess a library, archives, museum, 
cabinet of medals or antiquities, observatories, laboratories ? 8. 
Publications :—Number and nature (bulletin, reviews, annals or 
memoirs); number of volumes published from the commence¬ 
ment ; the easiest way of procuring these publications, whether 
by purchase or exchange. 9. All other useful information not 
comprised in the preceding questions. We hope all our British 
scientific institutions, societies, and dubs, will aid M. Rauls in 
his important undertaking. 


An exhibition of photographs, &c., in counecliou wiiKihc Pho¬ 
tographic Society will be opened on October 13, at the Suffolk 
Street Gallery. Specimens will be received up to Octol)er 7. 
We have on former occasions pointed out that photography has a 
scientific os well as a purely artistic^intercst, and the present 
opportunity should not be allowed to pass without illustrations of 
what photography has done to advance pure science. Mr. J ohii 
Spiller, F.C.S., has been elected President, and Mr. R. J. 
Friswell, F.C.S., Hon. Sec. of the Society, so that the interest 
of science will have a good chance of being in future attended to. 

We have received the prospectus of the Owens College School 
of Medicine for Session 1874-5, the professorate of which has 
recently been completed by the appointment of Dr, M. W atson 
to the chair of Anatomy. The new buildings will be opened hy 
Prof. Huxley, F.R.S., on Friday, Oct. 2, at 3 p.m. 

The Exhibition of useful and noxious insects in Paris, which 
we announced (vol. x. p. 295), was opened last week in the 
Tuileriea Gardens,,and promises to be highly interesting aiul 
useful. 

Prof, von Rath, of Bonn, in Po)>i;nhior 0 \ describes under 
the name Foresite a new mineral of the Zeolite family, from the 
granite of Elba. It is named in honour of its discoverer, Sig. 
Foresi, of Portoferrajo, in Elba, who found it in druses which, 
were covered with felspar, oligoclase, quartz, lithia, and tourma¬ 
line, on which, along with Desmin Istilbite] and Stilbite 
[Ileulandite] it forms incrustations. Foresite belongs to the 
prismatic system; has a similar appearance to Desmin, with 
surfaces bright as mother-of-pearl. I'he angular measui'emeuts, 
like the faces, indicate that it is isomorphous with Desmin. Its 
water, which amounts to 15 per cent., is entirely driven off at 
a red heat under the blowjnpc. It decomposes wilh rlii'licuUy in 
hydrochloric acid, and its silica does not gelatinise. A mean cd 
three analyses shows it to consist of— 


Silica ... 



. . 49 ’ 0 f> 

Alumina 


... 

. . 27-40 

I.ime 



5'47 

Magnesia 


. . 

•40 

I’otash ... 



•77 

Soda 



1 

Water ... 

... 


100-45 


Von Rath regards it.s chemical formula as— 

Na-A 3CaO, 8 AI, 0 ..„ 24Si(L, 2411,0, 
and thus it makes a further approximation to Desmin. It dilfct^ 
from all known Zeolites in the small proportion of lime to ahimina 
and silica. 

An International Exhibition is to be opened at Chili on 
Sept 16, 1875. 

Thf.rk has been started at Mevagissey, Cornwall, a manu¬ 
factory of •‘Cornish sardines,” the sardines being pilchards pre¬ 
served in oil, immense quantities ot which have hitherto been 
used as manure, or returned to the sea as of no use. We believe 
these Cornish sardines are at least equal to the sardines com¬ 
monly imported into this country. 

The Times Alexandria correspondent, under date Sept. 6, 
stales that Mr. H. M. Stanley })assed through Egypt a few 
days previously on his way to Zanzibar. An ingeniously con¬ 
structed boat, built for Mr, Stanle/s expedition, was recently 
tried on the Thames, 

We have received the programme of the many-sided Binning 
ham and Midland Institute for 1874-75. Sir John l.ubbock, 
Bart., F.R.S., delivers the inaugural address on Nov. 5, and 
among the other special lectures announced are two on ” Cor 1 
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Animals and Coral Islands,*’by Prof. W. C. Williamson, F.R.S.^ 
1 ‘‘Assyrian Mythology,” by Mr, George Smith; two on “The 
Ivlucation of the People/’ by Prof. W. K, Clifford ; Vitality 
in ]\T(;nancl in Ka:es/’ by Dr. B. W. Richardson, F.R.S. ; “A 
Night fit hold Posse’s Telescope,” and “ The Pendulum/* by 
Prof. Hall, h'.K.S. 

TJirc following candidates have been successful in obtaining 
Royal Kxhibitions of 50/. per annum, each for three years, and 
free aclmiss •»ti In the course of instruction at the following insti¬ 
tutions :—(i) d’o the Royal School of Mines, jermyn Street, 
London: Charles W. f’olkard, Lawrence J. Whalley, Alfred N. 
iVaisjn. (2) TotliJ Royal College of Science, Dublin: Thomas 
Rayley, Wih.am Fream, Archibald N. McAlpine. 

Mr. Ramsan Wright, M.A., B.Sc., Assistant to the Pro¬ 
fessor of Natural History, Ldinburgh Lhhversity, has been 
appointed to the Chair of Natural History, University College, 
■Porontu. l\lr. Wright succeeds iVof. Alleyne Nicholson, now 
of the Newcastle College of Science. 

l*Kc)K ]<;. S. IIoi MEN, U.S. Navy, forwards us a letter from 
Mr. H. (i. Wright, dated San Bernardino, Cal, Aug. 2, 1874, 
ilcscribing a sunill lake or pond in New Hampshire having two 
outlets, and with which he has been perfectly familiar from boy¬ 
hood. “Neither of the outlets,” the writer states, “ever dries 
irp, and each of them discharges more water than enters through 
the only visible feeder. The pond covers, say, fifteen acres ; it is 
shallow, with muddy bottom, with boulders in places, the sur¬ 
rounding land being largely made up of granite ledges and 
bouldeis. The outlets are at opposite ends of the pond—one 
do.scendtng rapidly 150 feet soon after leaving the pond, the other 
jvassing through a boggy sw'amp and then a meadow, alter which 
it al o descends rapidly. The only feeder is very small, and quite 
dries up in bummer.” 

Under the tide of “Society for the Publication of Tracts 
relating to the 1 liblory and the Geography of the T.atin East,” an 
association lias been formed in France to .supplement the work of 
the Academy of Inscriptions. Notwithstanding the labours of the 
latter body, there still exists in the public depositories of various 
European countries, a large mass of unedited materials relating 
to the “ Latin East,”—the kingdoms of Jerusalem, Cyprus, and 
.\rmcnia, the principalities of Antioch and Achaia, and the Latin 
J' inpirc of Constantinople. It is for the purpose of unearthing 
ami pubild ling such material that the French society has been 
fnrmcJ. It will be composed of forty titular members and 350 
biib.iciil>ing associates; from among the former a committee of 
publication will be selected, and the members of both classes 
may l;e either French or foreign. Two volumes will be published 
iinuitally, .along with a phototypographic reproduction of very 
rare or unique matter; to the latter titular members alone are 
entitled- The collection will be entitled “ Biblioth^que de 
rOrient Latin,” and wull consist of a Historic Series, a Geo¬ 
graphical Scries, and a Poetical Scries. They will be published 
aiuer the style of the “Chronicles and Memorials of Great 
Britain.” '1‘itidar membcrsjpay fifty francs a year, and sub- 
b'ciibcis only fifteen. 

The additions to the Zoological Society’s Gardens during tlie 
past week include a Serval (Fdis sarval) from West Africa, pre- 
.sented by Mr. Spenrer Shield; a Cinereous Sea Eagle {Haliai^tus 
tdhitilla) fiom Norway, presented by Mr. W. J. Sadler ; two 
Peregrine V'alconjj (Fako perepinm) from F^urope, presented by 
Mr. llcibcit Wcod ; a Macaque Monkey {Macacm cynomolgus) 
iiorn India, iwescnted by Mr. P. T. Wharton ; a Crested Pigeon 
{Ocvphaps lophoU's)^ two Graceful Ground Doves {Gwpelia 
hatched in the Gardens; two Green Fruit Pigeons 
^Ci\rpophii;^ii !^yhaitca) deposited. 


NOTES ON THE NEW EDITION OF MR. 
DARWINS WORK ON THE STRUCTURE 
AND DISTRIBUTION OF CORAL REEFS 

(1874.) 

R. DARWIN, in the new and much improved edition of 
his work on Coral Reefs, mentions .some points in the 
subject, on which he still finds reason to differ from the writer. 
1 think that with regard to one or two of these points he has 
not fully understood my views; and, as to the others, that the 
arguments and facts which I have brought out have not received 
all the consideration they may deserve. A review of some state¬ 
ments in his work may, therefore, be profitable. 1 follow the 
order of his criticisms as briefiy stated in the first half of his 
Preface. 

I. The second sentence of the Preface is as follows :— 

“In this work [Dana’s Corals and Coral Reefs] he [the author] 
justly says that 1 have not laid sufficient weight on the mean 
temperature of the sea in determining the dislribuliou of coral 
j reefs ; but neither a low temperature nor the presence of mud- 
banks accounts, as it appears to me, for the absence of coral 
reefs throughout certain areas; and we must look to some more 
recondite cause.” 

I'he first two clauses of this sentence are true—the 6 ut between 
them being removed, as it may lead some readers to suppose the 
alternative mine. Yet Mr. Darwin’s work does not show that 
even now he appreciates the influence of oceanic temperature on 
the distribution of coral reefs. In his discussions on the dis¬ 
tribution of reefs, and the causes limiting the same, this agency, 
the chiefest with marine life, both for depth and surface, ac¬ 
cording to all zoologists, is scarcely mentioned. There is one 
allusion to the subject on page 81. Mr. Darwin says : “I at 
first attributed this absence of reefs on the coasts 01 Peru and 
of the Galapagos Islands to the coklne.ss of the currents from the 
south, but the Gulf of Panama is one of the hottest pelagic 
districts in the world and a note is added, giving some sea 
temperatures of the region referred to. Thus the cause is set 
aside even for the seas along tlie Peruvian coast, although the 
mean winter temperature of the water there is lower than exists 
in any reef region in the world, and is therefore sufficient of 
itself to exclude reefs. The fact that there arc only small 
patches at Panama, where the temperature is tropical, docs not 
annul the fact that the seas of Peru and the Galapagos arc too 
cold for corals. Where temperature excludes, there is no use in 
discussing other unfavourable conditions. 

The causes limiting the growth and distribution of reef-making 
corals and coral reefs, which 1 have discussed and applied in my 
work, are snrn in number:— 

(i.) Marine temperature. 

(2.) Fresh and impure waters from the entrance of large rivers 
and muddy bottoms. 

(3.) Deposition of sediment borne by rapid tidal currents. 

(4.) The depth of water along coasts exceeding 100 feet, that 
is, exceeding the depth to which reef-corals may ^row—a com¬ 
mon condition along bold coasts, and often explaining, as I have 
found, the contrasts between the reef-bordered and open coasts 
of the same island. 

(5.) Exposure to the heat of submarine volcanic eruptions (pp. 

299.3*7). 

1 (6.) The progreiting coral island subsidence too rapid for the 
polyps to keep the reef well at the surface, if at all (p. 270): 
which cause may lead, in atoll seas, to very narrow fringing 
reefs ; to small sizes in coral atolls, and a more or less com^dete 
obliteration of the lagoon; and to a submerging of the coral 
island l}eneath the surface ; or finally, to a complete disappear* 
ance of the island (pp. 332, 369). 

(7. ) The direction and temperature of oceanic currents (p. 112)1 
this cause accounting for the non-distribution of Cen’ral Pacinc 
species of corals to the Panama coast, and the paucity of species 
there, with the absence of the lar^ Astrcea group and the 
Madrepores. 

On this last point I say in explanation, on page iia t “Owing 
to the cold oceanic currents of the eastern border of the Pacific 
—one of which, that up the South American coast, is so strong 
and chilling as to push the southern isociyme [the line passing 
through points of equal mean oceanic temperature for the coldest 
month of the year] of 68% the coral sea boundary, even beyond 
the Galm)agos, and north of the equator—the cor^«reef seoi just 
east of Panama, is narrowed to 20°, which is 36^* less of width 
than it has in mid'Oeean; snd this suggests that these currents. 
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by their temperature, as well as by thdr usual westward direction^ 
have proved an obstacle to the transfer of mid-ocean species to 
the Panama coast. ” For the same reason the transfer of corals 
pwarm-water species—from the West Indies or the Bermudas, 
Eastward, to Western Africa^ is impossible. The width of the 
fcoral reef region on the African side of the Atlantic is only 15“, 
nrhile it is 48° toward the American coast, and the tropical 
mrrerit is eastward, 

A proper understanding of the action of the various causes 
nduenciiig the growth and distribution of polyps and reefs, 
vhich have been mentioned in the preceding paragraphs, may 
leave much less than has been imagined fv)r that “ more recondite 
jause.” 

1 did not think to include among the causes a loo rapid upward | 
:hangc of level—on which Mr. Darwin lays much stress. But | 
! recognised the fact that when a rise, IIkc that which has oc- 
lurred at the island of Oahu [putting an extended range of i\ c:f 
hirty feet out of water] takes |)lacc, and so divides ihc area of 
eef into an elevated and nou-eievated portion, the latter will be, 
n this account, narrower than it would have been had the land 
een stationary. Bat the cause does not appear to me to have 
ery many examples. 

II. The third sentence of the Preface reads thus :— 

“ Professor Dana also insists that volcanic action prevents the 
rowth of coral reefs much more effectually than I had supposed ; 
at how the heat or poisonous exhalations from a volcano can 
feet the whole circumference pf a large island is not clear.’' 

this is followed by the remark: “Nor does this fact, if 
Jly established, falsify my generalisation that volcanoes in a state 
? action are not found within the area of subsidence, whilst tliey 
^ often present within those of elevation.” 

In my disruss'on of this subject 1 have attributed the destriic- 
»n here referred to about islands of active, or recently active, 
)lcanoes, not to aerial eriiptionR, as might be suspected fioiii Mr. 

. tkrwin’s words, but to su/fmarine; and 1 liappeii to have said 
Mhing about “exhalations.*’ 1 have drawn my conclusions 
r|iecially from four examples (pp. 302, 305, 306) ; the island of 
tawaii (Sandwich Islands), about which recent eruptions, and 
yirtly submarine, have taken place on the east, south-east, south, | 
nd west slopes of the island, or through more than hall of its 
ircumference ; Savaii, the largest of the Samoan or Navigator 
glands, and the last of the group to become extinct, as its 1 iva 
tream.s show ; the eastern liull of Maui, who-^e great crater 
iiust have been recently in action, wliilc the western half bears 
)ic fullest evidence of long extinction ; and the northern cx- 
jremiiy of the Ladrones. I stale that reefs often occur on 
nvoured parts of even such volcanic islands, as they well might 
f submarine eiuptions were the cause, and 1 mention examples ; 
hus agreeing with Mr. Darwin’s criticism that “ the exi-tence t)f 
eefs, though scantily developed, and, according to Dana, coii- 
ined to one part c»f Hawaii, shi»ws that recent volcanic action 
loes not prevent their growth.” My statement about that 
Flawaiian reef is worded tinis ; “the only spot of reef seen by 
gs was a submerged patch off the southern cape of Hilo Bay.” 
Mr. Darwin cites an observation with regard to the occurrence 
Mso of reefs on the northern coast of Hawaii, which acc.^rds 
precisely with the principle I have laid down, since the northern 
part of the island is, ns 1 state in my Geological keport of the 
island, that which was earliest extinct, and is oldest in all its 
features, and therefore that which wouUl not have been reached 
J)y the submarine eruptions, 'rhe western pcnin*«ula of Maui, 
pr the old part, has its coral reefs, while the eastern, or p.irt 
recently active, has almost none. Savaii, in like manner, lias 
poral reels on its western and northern shores, wliilc elsewlicre 
without them. 

I failed to find evidence in the rase of either of the.se volcanic 
regions that they are situated within areas of elevaiioii rather 
than subsidence. On/y ten miles west of Savaii lies the large 
iKlaiid of Upolu, having vciy extensive reels—on some parts of 
the north side three-fourths of n mile wide; and it has not 
, seemed safe to conclude ihat, while Upolu thus bears evidence 
of no movement or of but liitle subsidence, Savaii was one of 
elevation ; or that the north and west sides of Savaii have 
differed in change of level from the rest of the island. In the 
island of Maui, having reefs on its old western half, it can hardly 
be that the eastern peninsula has changed its level quite inde¬ 
pendently of the western. In the near group of the Ladrones 
the active volcanoes are at the north end; the i.slands of the 
group are very small at that end, without coral reefs, while large 
at the other, and with bioad reefs. One of them, Assumption 
Island, near wh^ our ibtpeditiou passed, Is only a small, steep, 


cinder cone, the vent of a submeiged volcanic mountain. Such 
facts afford, therefore, some rea.son for niy statement that the 
Ladrones appear to have undergone their greatest subsidence at 
the northern extremity of the range; and no observations yet 
made suggest the contrary view. 

The general proposition, that active volcanoes are absent from 
areas of subsidence, appears to me to iietd better proof than it 
has received. As regards the Pacific Ocean, 1 have found 
nothing to sustain it. The subsidence of the coral island area 
of the ocean was one of .so vast extent—the breadth 4,000 miles, 
according to Mr, Darwin—that the sinking could liave been no 
obstacle to the existence and contemporaneou.s woiking ol 
volcanoes. 

HI. The next point in the Preface is a right correction of a 
misunderstanding on my ]mrt of one of Mr. Darwin’s statements. 
It .says: “ IVofessor Dana apparently supposes (p. 320) that 1 
look at fringing reefs as a proof of the recent elevation of the 
I land, but 1 have expressly stated that such reefs, as a general 
lule, indicate that the land has either long remained at the same 
level, ot lias been recently elevated. Nevertheless, from upraiscil 
recent remains having been found in a large number of cases on 
coasts which are fringed by coral reefs, it appears to me that, of 
these two alternatives, recent elevation has been much more 
freriueni than a .stationary condition.” 

Wlieii my work jiasses to a second edition, I shall make the 
needed correction. 

But I still liold that, while barrier reefs, as Mr. Darwin urges, 
arc pi oofs of sub.sidence, small or fringing reefs are in themselves 
j no certain cviilcncc of a stationary level, and arc often evidence 
of subsidence, even a greater subsidence than is implied ti)* 
barrier reefs. 1 have already slated that one cause limiting' 
distribution of reefs is bold shores, a wall of rock of even a 
hundred and fifty feet pioducing a complete exclusion. If Tallin 
were to subside two thou.sand feet, it would be an island ol 
])recipitous shores all around, and with deep indentations, likt- 
the Manjuesas, instead of one with broad shore planes. Such 
bold shores are evidence of suhsiilcnce ; .'ind as only very .small 
reefs, if any, could find fooling about such an j.slaiid, the nairow 
reef would be another constfcjiieuce of the subsiclenee, and no 
evidence of a slalion.ary condition. Again, the gradual sinking 
of an atoll, like the (Janibier group, or of a Tahiti willi ii.s 
barrier reefs, at a rate a little fast for the growing corals, would 
necessarily contract the reef region, reduce the barrier reefs of a 
, Tahiti to narrow fringing reels ; and make an atoll, howevei 
i large, a small alull with the reef-border narrow and the lagoon 
I perhaps obliterated. An atoll thus reduced to a sand-bank is an 
I example of ilie effects of subsidence, and affords no evidence ol 
elevation or of a long stationary condition of the region ; and 
the same may be true of a region of narrow fringing reefs. 1 
landed on two of tlie small coral islands of the equatorial 
Pacific which are in just the condition here described ; and my 
book contains descriptions of others from a good observer—J. D. 
Hague—who resided on them several nionihs “for the purpo-e 
of sillilying the character and formation of the guano deposits.” 

T found the depre.ssion of the old lagoon, in one case partly, in 
the other wholly, dry; and I found also that the living ree'*^ 
annind were mriow. Mr. Darwin inclines to regard isl.ands ol 
thi.s kind as either evulence of no movement, or, of elevation. 
On the contrary, since the coral islands of the South Pacilie 
diminish in sijse toward the region of the.se small islands, an I 
since the region just beyond, to the north and norlh-east, is free 
from islands, and since all the features arc such as woulil come 
to them from a continuation of the coral-island subsidence to 
ncally fatal end, T believe still that 1 was right in considering 
the ocean bottom in this part to have undergone a general .subsi¬ 
dence greater tli.an that to the south, south-west, and west, where 
the atolls and barrier reefs are large. 

Again, if submarine eruptions are destructive, narrow reefs 
may exist about vulcanic islands that are undergoing a sub¬ 
sidence. Making a reef is slow work ; and, judging from the 
eruptions of the present century about Hawaii, ree/s would have 
had a poor chance in the past to form, except along the coasts 
that were out ol reach of the submarine action. 

With so many causes for the existence of narrow or fringing 
reefs, or of small patches of corals, it is assuredly unsafe to make 
them, without other corroborating testimony, evidence of a sta¬ 
tionary condition of a region, or of an elevating movement rather 
than a subsiding. 

IV. The next point in the Preface is stated as follows 

* His article i$ containecl in the American yeumal^Science, and scries, 
xxxiv. 3fl4; x86a. 
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** Prof. Dana further believes that many of the lagoon islands 
in the Paumotu or Low Archipelago and elsewhere nave recently 
^ been elevated to a height of a few feet [elsewhere stated, two or 
three feet] although formed during a peritjd of subsidence; but I 
shall endeavour to show, in the sixth chapter of the present 
edition, lliat lagoon islands which have long remained at a sta¬ 
tionary level often present the false appearance of having been 
slightly elevated,” And, in the body of the work, where the 
subject is taken up (p. 168), Mr. J^arwin remarks that my belief 
in these small local elevations is grounded chiefly on the shells 
of Tridacnas embedded, in their living positions, in the coral 
rock at heights where they could not now survive. 

The catalogue of such elevations which I give (p. 345)—after 
a dozen pages devoted to a discussion of the evidence res]iecting 
each—is os follows :— 


Paumotu Archipelago 


Tahitian Group ... 

%t ff 

llervey and Rurutu Groups.. 


Hoiiden . 

Clermont Tonnerre 
Nairsa or Dean’s 

Klizabeth. 

Metia or Aurora 
L)ucie's . 


Tongan Group 


>1 
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Tahiti... 

Bolabola 
At iu ... 

Mauke 
Mitiaro 

Mangaia . 

Rurutu . 

Remaining Islands 

£ua . 

T ongatabu 


2 or 3 
2 or 3 
6 
80 
250 
I or 2? 
o? 
? 

12? 

somewhat elevated. 


>9 


Namuka and the 1 lapaii 
Vavau . 


300 
150 
o? 
300? 
50 to 60 


Savage Island . 

Samoan or Navigator Islands 
North of Samoa. 


25 
100 
100 
o 

Swain’s . 2 or 3 

,, ,, .Fakaafo, or Bowditch 3 

,, ,, .Oatafu, or Duke of York’s 2 or 3 

Scattered Kquatorial Islands Washington . 2 or 3? 

,, „ ,, C'hiistmas. ? 

,, ,, ,, larvis’s . 8 or 10 

,, „ ,, Malden’s. 25 or 30 

,, ,, ,, Slarbuck’s. ? 


»» *» 

Penrhyn’s. 

35 

T y y * y y 

Flint’s and Staver’s ... 

? 

y y y y y y 

Baker’s . 

5 t»r 6 

fy yy yy 

Howland’s . 

? 

y y ) y i y 

Pha*nix and McKean’s 

0 

yy yy yy 

Knderbury’s . 

2 or 3 ? 

y y y y y * 

Newmarket . 

6 or 8? 

y> yy yy 

Gardner’s, Hull’s, Sydney, 



Birnie’s. 

0 ? 

Fcejee Islands . 

... Viti Levu and Vanua 



Levu, Ovalau 

5 or 6 ? 


Kastern Islands 

0? 

North of Keejees. 

... IBirne, Wallis, Ellice, 



Depeyster . 

oi 

Sandwich Islands 

... Kauai. 

I or 2 

ly yy 

... Oahu. M. 25 or 30 

yy yy 

... Molokai . 

300 

yy yy 

... Maui. 

12 

Gilbert Islands . 

... Taputcuea. 

2 or 3 

>y yy . 

... Nonouti, Kuria, Maiana, 



Caiolines 

Ladrones 

»> 

Peis 
Pelcws 


and Tarawa.3 or more. 

Apamama. 5 

Apaiang or Charlotte. 6 or 7 

Marakei .3 01 more. 

Makin . ? 

McAskili’s. 60 

Guam. Ooo 

Kota. 600 

. 90 

. o? 


New Hebrides, New Caledonia, 
Salomon Islands . 


none ascertained. 


Of the cases of elevation here included, in only two are shells 
of Tridacnas mentioned; these arc Honden Island and Cler¬ 
mont Tonnerre, in the Paumotus. It is not necessary to go over 
the evidence for the several cases, as it is stated at length in my 
work. 


Mr. Darwin, while speaking on the subject of local elevations, 
on p. 176, and discussing the facts as regards the Samoan (Navi¬ 
gator) islands, adds that in another place he [Mr. Dana] says 
(p. 326) that some of the [Samoan] islands have probably sub¬ 
sided.” From the remark the reader would infer that this 
Samoan subsidence was a local subsidence, like the elevations 
under consideration. But in fact my statement is in a chapter 
on the general coral-island subsidence, and, on the page there 
referred to (p. 326), I cite Mr. I)arwin^s conclusions as to the 
Gambier l.sland subsidence, and put with it my own from the 
width of the reefs of Upolu and other reef-bordered islands. At 
the same place I allude to the greater subsidence of Tutuila—the 
island next to the west, as proved by its bold shores and small 
reefs. 

In conclusion, if T differ widely, for the reasons above stated, 
from Mr. Darwin, a? to the limits of the areas of subsidence and 
elevation in the Pacific, and believe that the new erlition of his 
work shows little appreciation of some of the most important 
causes that have limited the distribution of coral reefs, 1 have, as 
I say in my work, the fullest satisfaction in hi.s theory for the 
origin of atoll and barrier forms of reefs, and in the array of facts 
of his own observation which illustrate the growth of coral for¬ 
mations. James D. Dana 


THE BRITISH ASSOCIATION 

REroR'iS 

Report of the Committee on the Teaching of Physics in Schools^ 
by Prof. G. C. Foster. 

In view of the very great diversities in almost all respects of 
the conditions under which the work of dilfercnt schools has to 
be carried on, the committee considered that in any suggptions 
or recommendations that they might make it would be impos¬ 
sible for them, with any advantage, to attempt to enter into details. 
They have therefore, in the recommendations which they have 
agreed upon, endeavoured to keep in view certain principles which 
they regard as of fundamental importance, without attempting 
to prescribe any particular way of carrying them out in practice. 

They have assumed as a point not rec^uiring further discussion, 
that the object to be attained by introducing the teaching of 
physics into general school-work is the mental training and disci¬ 
pline which pupils acquire through studying the methods whereby 
tlie conclusions of physical science have been established. They 
arc however of opinion that the first and one of the most serious 
obstacles in the way of the successful teaching of the subject is 
the absence from the pupil’s mind of a firm and clear grasp of 
the concrete facts and phenomena forming the basis of the reason¬ 
ing processes they arc called upon to study. 

They therefore think it of the utmost importance that the first 
teaching of all branches of physics should be, as far as possible, 
of an experimental kind. Whenever circumstances admit of it, 
the experiments should be made by the pupils themselves and not 
merely by the teacher, and though it may not be needful for every 
pupil to go through every experiment, the committee think it 
essential that every pupil should at least make some experiments 
himself. For the same reasons they consider that the study of 
text-books should lie entirely subordinate to attendance at expe¬ 
rimental demonstrations or lectures, in order that the pupil’s first 
impressions may l)e got directly from the things themselves, and 
not from what is said about them. They do not suppose that it 
is possible in elementary teaching entirely to do without the use 
of text-books, but they think they ought to lie used for reviewing 
the matter of previous experimental lessons rather than in pre¬ 
paring for such lessons that are to follow. 

With regard to the order in which the different branches of 
physics can be discussed with greatest advantage, considering that 
all explanation of physical phenomena consists in the reference 
of them to mechanical causes, and that therefore all reasoning 
about such phenomena leads directly to the discussion of me¬ 
chanical principles, the committee are of opinion that it is 
desirable that the school teaching of physics should begin with a 
course of elementary mechanics, including hydrostatics and 
pneumatics, treated from a purely experimental point of view. 
The committee do not overlook the fact that very little progress 
can be made in theoretical mechanics without considerable »mi- 
liarity with the processes of mathematics, but they believe that 
by making constant appeal to experimental proofs the study of 
mechanics may be profitably begun by boys who have acquum a 
fair knowledge of oritibmetic, lauding decimals and proportion, 
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aad as much geometry as is equivalent to the first book of 
Euclid. They bdieve that it will be found sufficient to Im¬ 
part such further geometrical knowledge as may be required, 
such, for instance, as a knowledge of the propeities of similar 
triangles—in the first instance, during the course of instruction in 
mechanics. 

In reference to the order in which the other departments of 
physics should be studied, the committee do not think it pos¬ 
sible to prescribe any one order that is necessarily ])rererable to 
others that might be adopted; but they consider it desirable that 
priority should be given to those branches in which the ideas 
encountered at the outset of ^e study are most easily appre¬ 
hended, and illustrations of which are most frequently met with 
in common experience. On these grounds they suggest that the 
elementary parts of the science of heat may advantageously 
follow mechanics ; that elementary optics (including the laws of 
reflexion and refraction, the formation of images, colour, chro¬ 
matic dispersion, and the construction of the simple optical 
instruments) should come next, and afterwards the elements of 
electricity and magnetism. * When it is found possible to include 
in the work of a school a fuller or more advanced course of 
])hysics than that here indicated, the committee arc of opinion 
that the discretion of the master, guided by the circumstances of 
the case, will best decide in what direction the extension shall 
take place; they suggest, however, that an early place in the 
course should be given to elementary astronomy, both because it 
furnishes the grandest and most perfect examples of the appli¬ 
cation of dynamical principles, and because it promotes an 
intelligent interest in ] 3 henomena which, in the most superficial 
aspects at least, cannot fail to arrest tlie attention and familiarise 
the mind with the wide range of application of physical laws. 

The committee are strongly of opinion that no very beneficial 
results can be looked for from the general introduction of physics 
into school teaching, unless those who undertake to teach it have 
themselves made it the subject of serious and continueci study and 
have also given special attention to the best methods of imparling 
iiislniclion in it. They therefore suggest that with a view tolifrord- 
iiig facilities to persons desirous of becoming teachers of pliysics 
for familiarising themselves with the most elficient methods and 
gaining experience in them, the Council of the British Asso¬ 
ciation should invite the leading teachers of physics in the uni¬ 
versities, colleges, and schools oi the United Kingdom, to allow 
such persons, under suitable regulation, to be present at the in- 
btructious given by them, and, when practicable, to act as tem¬ 
porary assistants. The committee do nut hereby mean that 
aspirants to the teacliing function should be encouraged to drop 
in at random to hear any lecture by any established teacher who 
happened to be within reach ; the kind of attendance they have 
in view would be systematic and roiitinued for not less than some 
moderate period of time, such perhaps as two or three months, 
agreed upon at starting. 

They believe that the benefits which might result from the 
adoption of such a plan are very great; the advantages to those 
who might avail themselves of it arc obvious, and while teachers 
of established success would have a chance of spreading widely 
their methods of instruction, and in fact of founding schools of 
discipline, the stimulus to exertion afforded by the consciousness 
that they were being watched by men who were preparing them¬ 
selves to occupy positions similar to their own would be of the 
most efficient kind. 

SECTIONAI. PROCEEDINGS 
SECTION A-^--^Mathkmatics 

On the appluaiioH of Khthhoff^s Rules Jor El a Irk CirtuUs to 
the solution of a Ceomctrical Pioblem^ by Prof. Clerk-Maxwell, 
F.R.S. 

ri'ho geometrical problem is as follows it be required to 

arrange a system of points so tliat the straight lines joining them 
into rows and columns shall form a network such that the sum 
of the squares of all these joining lines shall be a minimum, the 
first and last points of the first and last row being any four 
points given in space. The network may be regard^ as a kind 
of extensible surface, each thread of which has a tension in each 
segment proportioned to the length of the segment. The problem 
is thus expressed as a statical problem, but the direct solution 
would involve the consideration of a large number of unknown 
quantities. 

* It should be stated that one membtf of the committee did not approve 
of the order of the subjects suggested in the text* 
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This number may be greatly reduced by means of the analogy 
between this problem and the electrical problem of determining 
the currents and potentials in the case of a network of wire 
having square meshes, one corner of which is kept at a unit 
potential, while that of the other three corners is zero. This 
problem having been solved by KirchhofTs method, the position 
of any point P in the geometrical problem with reference to the 
given points A B C D, is by finding the values ot the potentials 
Pa Pb Pf P«i corresponding point in the electric problem 

when the corners abed respectively are those of unit potential. 
The position of P is then found by supposing p„ p^, p^. p^ placed 
at A BC I) respecti vely, and determining P as the centre of gravity 
of tlie four masses. 

On the Apparent Cmnection between Sun-spot and Atmospheric 
O'^one^ by T. Moffat, M.D., E.G.S., &c. 

At the last meeting of the British Association, Mr. Smith, of 
Birmingham, gave me a record of the number of new groups of 
sun-spots which appeared in each year for a number of years, 
and he asked me to compare the mean daily quantity of ozone 
in each year with the number of groups. I have done so, and in 
the following table 1 have given the mean daily quantity of ozone 
fur nineteen years (1851-1869) with the number of groiqis. 



Tolal number 





of new groups' 

Mfaii dfiilv 

ISlaxintiim 



of s]>ots winch 

quantity of 

actual number 

Mean of ozone. 


have appeared 
in eauh year. ' 

o/onc. 

i 

of groups. 



1 

141 ; 

2*6 


2*6 

1852 

125 1 

1*9 

»2S 

1*9 

*''••53 

: 91 ! 

2*0 

! 202 

*5 


' 67 i 

3*4 

205 

2*2 


28 : 

•8 

2ir 

2*1 

1856 

34 ; 

7 

204 

1*9 

i«S 7 

: 93 1 

i *i 

166 

2*6 

JS5S 

i 8 s 9 

1S60 

i 202 ; 

1*5 

124 

3*5 

203 ! 

2*2 

J30 

2*0 

211 ! 

2 * I 

101 

17 

iSbi 

204 j 

1*9 

224 

1*9 


j 

; 

Mean, 166 j 

Mean, 2'z 


I 

I 

Minimum. 

Mean of ozone. 

1862 

1 166 1 

2*6 1 

91 ' 

20 

1S63 

' 124 1 

3*5 

^7 

3*4 

1S64 

130 

2 0 

28 

1 -8 

186:; 

93 

2 4 

34 

( *7 

1S66 

45 

17 

98 

r *1 

1867 

25 

1 ‘5 

93 

2*4 

1S68 

lOI 

17 

45 

1 17 

1809 

224 

1-9 

25 

1 




Mean, 60 

j Mean, 1*7 


It would appear from these figures that the maximum of sun¬ 
spot gives a maximum of ozone, and that the minimum of sun-spet 
gives the minimum of ozone. The years 1854 and 1863 appear 
to be exceptional. In 1854, however, ozone observations at 
1 lawardeu were suspended lor three months, which may account 
for the irregularity in that year. There is, I think, in these 
results, sufficient to induce others to observe. 

Oh the employment of Charts on Gnomonk Projection for the 
^i^cnerat purposes 0/ JVavi^^aiion, by G. J. Morrison. 

The object of this paper is to recommend the adoption for the 
general purposes of navigation of charts on gnomonic projection, 
instead of on Mercator’s projection, for the following reasons :— 

1. The great circle course or shortest distance between any 
two points on tlie earth’s mrface is shown by a straight line on 
the chart. By means of a ruler, therefore, it is easy to find out 
in one moment the position of the great circle track along the 
whole course from point to point, and thus to see at a glance if 
there be any obstades in the way, whereas the plotting of a great « 
circle track on a Mercator chart involves the expenditure of a 
great deal of time and trouble. 

2. When it is impossible to adopt the ^reat circle course on 
account of obstacles in the way, it is easy, m a few moments, to 
lay down the best practicable course, whereas it is very d^cult 
to do so on a Mercator chart. 
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J. The measurement of distances on a Mercator chart is some¬ 
what difficult, whereas on these maps distances can be measured 
with a transparent scale, or 'a pair of compasses, in a few 
moments. 

4. The relative position of the various points on the earth’s 
sufface is more correctly shown on these maps than on those of 
Mercator. 

The great circle course appears to be the shortest and natural 
route, whereas, on an ordinary cliart, it appears to be much 
longer than the Mercator route, and seamen get a bettter idea 
from these charts of the proper route to follow than they do from 
a Mercator’s dhart. 

1. It may be objected that only a small portion of the earth 
can be got on one sheet, and there is a difficulty in drawing a 
great circle couise between points situated on separate sheets. 
This is tiue ; but by taking some pains in arranging the maps, 
as has been done in this case, and by repeating portions of the 
earth on two or more sheets, matters have been so arranged that 
scarcely any voyage can be named in which the ports of arrival 
and departure cannot be found either on the same sheet or on 
opposite sheet«, in either of which cases the course can be laid 
down instantly; and even in the rare case of two ports being 
found on adjacent sheets oftly, the course can be laid down infi¬ 
nitely more easily than on a Mercator cliart. 

2. It is impossible to find the bearing of one point from 
another as can be done on a Mercator chart by a compass and a 
parallel ruler. This really is no disadvantage ; no one ought to 
sail along a curved course, and no one need care to know any¬ 
thing about such a course. If this objection be seriously urged, 
it only proves that Mercator’s charts have put false ideas into 
people’s heads, and that other charts are required to replace them. 


SECTION C—Geology 

0 /£ the discovery of Microzoa in the Chalk Flints of the Xorth 
0/ Ireland^ by Joseph Wright. 

The author observed that until 1S72 only one rbizopod had 
been found in the Cretaceous rocks of Ireland, viz., Ortilolina 
concava, recorded by Mr. R. Tate, as occurring in the green¬ 
sand. In November 1872, Prof, Rupert Jones read a paper 
before the Geological Society of Ireland, in which he announced 
the discovery of nine species of Foraminifeia in the chalk and 
chalk flints of the North of Iieland. 

Mr. Wright has examined the soft pow<lcry material which 
often lines cavities in the chalk flints of Ireland, and has found 
69 species of P'oraminifera, 11 of Ostracoda, and .sponge-sj^icules 
in abundance. A full list will appear as an appendix to the next 
Report of the Belfast Naturalists’ Field Club. 

Some observations 011 the paramoudras” were added. Tlie 
author coiisideis that these originated in most cases by the de¬ 
posit of flint around a nucleus of sponge. A microscopic exami¬ 
nation shows that some are charged with spicules, whilst others 
are nearly free from them. 

Prof. Ii, A. Nicholson exhibited and described specimens of 
three new species of Cystiphylhim from the C oiniferoiis limestone 
of Canada and Ohio. C)f iheie, C Ohioense^ Nich., is distin¬ 
guished by its small size, deep, pointed calice, and small number 
of septa; C* squamosum^ Nich., is remarkably flattened, the 
calice being very shallow and oblique; 6*. fructicosnm^ N ich., 
is a compound form, composed of numerous cylindrical, straight 
or slightly flexuous coiallites. 

The next paper, by the same author, was devoted to the defi¬ 
nition of several species from the Lower Silurian of Ohio. Alecto 
inflata of Hall was regarded as an undoubted Ilippothoa. 

Description of new species of Polyzoa from the Lower^ and 
Upper ^lurian rocks of North America^ by Prof. II. A. Nichol¬ 
son.—In this communication the author described the foUowJng 
new species of Polyzoa:—l. PtUodictya Jalciformis^ Nich. ; 2. 
P, emacerata^ Nich. ; 3. P. fagiiium^ Nich. ; 4. P. ? arctipora^ 
Nich. ; 5. P, fenestdlifomiis^ Nich. ; 6. Fenestdla nervata^ Nich. 
7 * CerafHopora Ohioensis^ eKich. 

Prof. Nicholson also read a paper on species Favisiella. The 
type of the genus F, stellate^ Hair, he regarded as Identical with 
Goldfuss’ Cdumttaria alveolata. A new species Favistella [Coium- 
naria) calicina^ Nich., was described. 

Thc» papers were illustrated by numeroas and beautiful 
examples of the species referred to. 


Note on the so^calM ** Cra$*^ bed of Bridlington^ by J. Gwyn 

Jeffineys, F.R.S. 

In consequence of a request made by the late Prof, Phillips, 
not long before his lamented death, the author examined all the 
known collections of fossil shells from the celebrated **Crag” 
beds at Bridlington, and had furnished the Professor with a ro/a- 
lo^ue rauonnee for the new and forthcoming edition of his work 
on the Geology of Yorkshire. Dr. Jeffreys was lately at Brid¬ 
lington with Mr. Leckenby, and ascertained that the *'Crag” 
bed underlay the boulder-clay, and rested conformably on a 
bed of oolite shale of a purplish colour, which in one place ap¬ 
peared to have been triturated and redeposited in the form oi 
clay. In this purplish clay they found a specimen of Turritella 
erosa, Couthouy (an arctic and North American shell), besides 
many other species which were common to the boulder-clay and 
Bridlington bed. All the species of shells found in the Bridling¬ 
ton bed, 64 in number, were high northern and now living. 
The author suggested that this deposit of shells might have been 
c«aused either by a deviation of the great arctic current in ancient 
times or by glacial conditions. It had clearly no relation to the 
Norwich Crag, os was fornieily imagined to be the case. 


SECTION D— Biology 
Dkpartmint of Anatomy and Physiology 

This department was not distingubhed by any communication 
which excited such popular interest as that of Prof. Ferrier last 
year, but it was fully up to the average of the lost few meetings 
in the solidity of the papers and of the discussions. The Presi¬ 
dent, Prof. Redfern, opened the Section with the address printed 
in full in Nature, vol. x. p. 327, which was no less admirable 
in style and elocution than in matter. If this was a model of a 
professorial lecture, the address of Dr. Hooker, also delivered 
before'the entire Section, was equally one of a popular exposition 
of nc^ and difficult scientific observations. The excellent series 
of illustrations and the actual specimens of the plants described, 
which were sent by Dr. Moore Irom the houses of the beautiful 
Botanical Gardens in Dublin, completed the interest of this 
admirable address. 

The only report made to the department was from the com¬ 
mittee appointed to investigate the conditions of intestinal secre¬ 
tion. It contained details of about sixty experiments, which 
confirmed, in the case of cats, Moreau’s observation of the effect 
of division of the mesenteric nerves, showed that the secretory 
nerve fibres did not pass through the splanchriicF, and ascer¬ 
tained the local effect of various neutral salts on intestinal secre¬ 
tion, as well as the interference of chloral, morphia, and other 
drugs with the local action of magnesian sulphate. The com¬ 
mittee* was reappointed for the present year to continue these 
researches on the secretion and the movements of the intestines. 

The most important communication on the first day was Irom 
IVof. Clcland, On the Development of the Brain and the Mor¬ 
phology of the Aiidilory Capsule, Beside many characteristically 
ingenious suggestions, the author maintained that the fourth 
ventiiclc is roofed in by nervous matter at an early period in the 
embryo, of which the ligula and the choroid plexus arc the per¬ 
manent vestiges. He also attempted to draw a parallel between 
the flocculus with the pertio mollis and the optic lobes, tracts, 
and nerves. Prof. Huxley criticised these views at some length, 
dwe'bng particularly on the comparatively late development of 
the op'ic tracts, and denying that the roof of the primitive 
nervous canal is ever completed in the region of the bulb. A 
certain (iroodsinan transcendentalism which appeared in Prof. 
Cleland’s remarks Las become rare among the younger school of 
morphologists, and probably .stimulated his critic to attack what 
must have seemed like the revival of a thrice-slain foe ; but 
a],a*t from interpretations and view.«, there were several im¬ 
portant observations in the paper which, it is hoped, will be 
given in detail with the necessary drawings. 

A paper by Mr. Thomson followed, On the Decom^sition of 
Fgg^, in which the purely chemical changes, the penetration of 
bacteria, ami the growth of fungi were severally described ;t and 
Dr. Macalister exhibited a human skull with the rare abnormality 
of a lacrymo-jugal suture. 

After the crowded audience which listened to Dr. Hooker’s 

* Dr. Drunton and Dr, Pye Smiih. 

t Thispaptr will be found reported in London Medical R ecord for 
Sept, 9, 
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address on Friday had dispersed, it seemed as if the room would 
have been left to anatomists and physiologists ; but the arrival of 
blacksmiths, who began to erect a large black canvas, attracted 
popular interest, and the visitors who flocked in were rewarded 
Dv hearing and seeing Mr. Waterhouse Hawkins discuss the true 
character of the so-called clavicles of Iguanodon. His account 
of the difficulty he experienced in building his model with these 
bones in the position at first assigned them by Prof. Owen, of his 
Anally hanging them up in front of it to be fitted in after each 
'spectator’s taste, and ot the shameful destruction of the results of 
his skill and labour at New York, was no less graphic than the 
illustrations with which he proceeded to cover the canvas, show* 
ing the great reptile in every posture which would consist with 
the disputed bones being clavicles, ossa pubis, or marsupial 
bones. Mr. Hawkins advocated the last as the true character ; 
but though in the discussion which followed, some anatomists 
were disposed to admit this approximation of the highest of 
reptiles to the marsupial (or rather to the monotreme) mammals, 
others refused to admit any reason for rejecting the identifleation 
of the bones in dispute with the long bird-like ossa pubis of allied 
reptilian forms, which was made several years ago by Prof. 
Huxley. So at least the professor himself must have thought, 
for he only appeared at the conclusion of the discussion in time 
to hear Mr. lUlfour^s remarkable paper On the Development of 
Sharks. This will doubtless appear elsewhere in full. It was 
crowded with facts, well observed, well stated, and well illus¬ 
trated ; and will prove of first-rate importance, not only for 
ichthyolo^ but for the general doctrines of vertebrate develop¬ 
ment. Ofmany new facts ascertained, perhaps the most startling 
is the development of the notochord by direct cellular prolifera¬ 
tion from the hypoblast. Whether it will ultimately be found 
that this is its normal mode of formation among Vertebrata, or 
that it may be developed from different layers in different animals, 
the effect of this observation will be almost equally important. 
Those anatomists who examined the beautiful series of sections 
on which Mr. llalfour founded his conclusions were satisfied of 
the accuracy of his histological facts. Prof. Huxley congratulated 
the author of the paper in terms of high commendation, though 
he inclined to believe that the apparent development from the 
lower embryonic layer might really be a secondary process. 
Mr. Lankester and Dr. Foster spoke of the service rendered to 
biology by Dr. Dohrn’s Institute at Naples, where Mr. Balfour's 
observations were made, an institute to the success of which the 
British Association had the honour to contribute. 

The following paper by Prof. Redfem, On Food in Plants and 
Animals^ has been well reported in the British Medical yournal 
for August 20, p. 285. It was illustrated by a striking series of 
specimens of plants growing on different soils, and the laws of 
nutrition in organised beings generally were applied with great 
force to the practical ciuestion of the food of the labouring classes 
in the north of Ireland. Well delivered, and clearlv expressed, 
it appeared to be understood as well as applauded by a full 
audience. 

The first paper read in the department on Monday was by 
Prof. Macalister, On the Tongne of the Great Antea/er, including 
an account of its enormous retractile muscles and of the salivary 
glands. In a discussion which followed, reference was made to 
the original dissection of Myrmeeopha^a by Prof. Owen, and 
also to the observations of Mr. Flower on the same^ parts, of 
which a summary was published iii the Medical Times and 
Gazette of last year. 

The next paper, by Dean Byrne, was an attempt to connect 
the functional development of thought with the structural de¬ 
velopment of the brain, in their gradual evolution throughout 
the Vertebrata, as wdi as in their growth from the infant to the 
adult. Many interesting facts of animal psychology were re¬ 
lated, and many acute comments offered, but unfortunately the 
works from which the author drew his facts of anatomy, patho¬ 
logy, and development were either antiquated or othervrhe im¬ 
perfect representations of the present state of knowledge on the 
points in question. , , , „ , , , 

Though the paper which followed was also by an outsider, 
the Professor of Chemistry in Edinburgh has had the ad¬ 
vantage of a medical training, and his anatomy and histology 
were as accurate as his physics. Nothing couLi be more interesting 
than the way in which Dr. Crum Brown described the methods 
he employed to ascertain the exact position of the semi-circular 
canals of the car, and the experiments he made on the sense of 
rotation. The substance of the communication will be found in 
the last number of the Journal of Anatomy Physiology, 
Notwithstanding some criticisms offered by Mr. Charles Brooke 
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on the acoustics of the paper, both its anatomical facts and its 
conclusion as to the function of the canals appeared to find 
general acquiescence; and this research may be regarded as 
another proof of bow rich a field lies on the border-ground between 
the artificial territories into which we have divided the world of 
science. 

Before the department rose, Dr. Caton cxhibite<l a new 
adaptation of a microscope on the Hartnack model, for the 
purpose of examining the tissues in living mammals. It was a 
cheaper, and, as the author believed, a moi'e rca<Uly applicable 
modification of the apparatus exhibited by Professors Strieker 
and Sanderson, at the Edinburgh meeting of the Association. 

Prof. Huxley opened the last day of session witli an account of 
his recent observations on the development of the Columella 
/n/zm in Amphibia. While fully confirming the position of the 
quadratum (or malleus) in the mandibular arch of vertebrates, 
and of the incus in the hyoidcan, these investigations appear to 
show conclusively that in the amphibian, at least, the columella 
(or stapes) begins as an outgrowth from the periotic capsule, and 
is therefore unconnected with any visceral arch ; although, as the 
speaker was careful to state, it might yet be possible that the 
hyoid arch had, at a very early period, left some of the 
tissue of its topmost extremity adherent to the ear-capsule, and 
that this might afterwards give rise to the stapes. In the absence 
of Mr. Parker there was no one competent to criticise the paper 
from personal knowledge ; but a word dropped as to the many 
changes in the accepted homologies of the ossicula auditus, 
elicited a masterly and characteristic exposition of the series of 
new facts, and the modifications of theory they have led to, from 
Reichert'* first observations down to the present time. The 
embryonic structures grew and shaped themselves on the board, 
and shifted their relations in accordance with the views of 
successive observers, until a graphic epitome of the progress of 
knowledge on the subject was completed. 

Mr Lankester's paper which followed was also cmbryological. 
He described his observations on the development of the eve of 
Cephalopoda, made like tho.se of Mr. Balfour in the Dohrn In¬ 
stitute at Naples. After correcting several of the statements 
made in text-books on the authority of Prof. Iv<i]lik»'r, the 
author pointed out the relation of the eye in the Dibranchiata to 
the less specialised organ of Nautilus, and showed how the 
ontogene.sis of this structure in the highest molhisk cr«rresy)onds 
with its gradually increasing complexity from its first appearance 
in the group, thus meeting one of Mr. Mivarl’s objections. 

The session was appropriately concluded by a paper from the 
President, describing experiments made several years ago on the 
effects of ozone. The animals used were rabbits, and Prof, 
Redfem found them much less injuriously affected by brcalhijig 
highly oxygenated air than has been .supposed, while o/oue in 
moderate amount (*4 per cent, and upwar<ls) proved rapidly 
fatal, proilucing spasms, and death by apnrea. The lungs wore 
found extensively emphysematous and congested, with engorge¬ 
ment of the right side of the heart. 

Thus ended a busy and not uneventful meeting of the depnrt- 
ment. Comparing it with recent years, the room was never so 
crowded as it sometimes *was at Bradford, nor so empty as it 
usually was at Brighton and Edinburgh. The most impo’-t'mt 
paper last year, that of Prof. Burdon-Sanderson on the electrical 
changes which accompany the contraction of Dion'ca, excited 
little popular interest, and the discussions at Ivlinbnr<di on 
various points of Cetacean anatomy, though carried on l)y Turner, 
Flower, Macalister, .Struthers, and Murie, were caviare (o the 
general. This year a corresponding importance may be %irly 
assigned to the embryological papers contribuLed by Prof, 
Huxley, Mr. Ray Lankester, Mr. Balfour, and Prof. Cl eland. 
With a fair proportion of more popular expositions, the solid 
qontributions which have been made during the last five or six 
years shpuld attract a more constant attendance of anatomises 
8.nd physiologists to this department. There were several dis¬ 
tinguished Irish members of the Association whose presence was 
greatly missed at Belfast; and considering its nearness to Scot¬ 
land, there was a remarkable lack of rei^rescntatives from the 
nortbern universities. Apart from the intrinsic value of the 
papers read, there is so much to be gained from personal contact 
and discus.«<ion with men working at the same objects, that few 
probably teel at the conclusion of a meeting that they have not 
been rewarded for the sacrifice of time and convenience, and the 
scientific value of the Association entirely depends on its power 
of attracting those who arc seriously engaged in the prosecu¬ 
tion or communication of the subjects which" form its several 
branches. 
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SCIENTIFIC SERIALS 

Geological Magazine^ September,—^This number contains four 
original articles :—(1) The grouping of the Permian and Triassic 
rocks, by H. B. Woodward, F.G.S. The object is to show that 
the supposed break between the subdivisions of the Triassic rocks 
in England rests on unsatisfactory evidence; that in the Permian 
beds there are evidences of unconformity; aiid that probably 
future researches will lead to the resumption of the term 
“ T’oikilitic” to embrace both the Permian and ' 1 'rias.—(2) On 
the Pleistocene deposits yielding Mammalian remains in the 
vicinity of Ilh>rd, Essex^ by Messrs, Woodward and Davis. 
This article consists partly of references to previous numbers of 
the mfgazine, the chief feature ol interest in it being a letter by 
Mr. Searles Wood. He formerly believed the Ilford brick 
earths were older than the main sheet of the Thames gravel; a 
view which he now corrects.—(3) On the remains of J^hinoceroi 
leptorhiniis, Owen, from the Pleistocene of Ilford, by the editor. 
This is a reprint of Mr. Davises description of the skull, as given 
in Sir Antonio Brady’s catalogue (privately printed), together 
with an extract from l)r. Falconer’s palreontological memoirs.— 
(4) On West Indian Tertiary Fossils, by R. J. Lechmere Guppy ; 
a first instalment of descriptions wliicn are to be continued.— 
Mr. J. W. Jiarkas, in a letter, announces that he has found a jaw 
of Amphicentrum^ in sub-carboniferous limestone near Richmond, 
and suggests that it must have lived both hi fresh and salt waters, 
like some modem fishes. 

A.stronomische NachrichU ft^ No. 2,005.—L. Seidel contributes 
a paper on the estimation of the most probable value of a number 
of varying observations of the same ])henomenon, as the value of a 
number of ob.servations of the position of a double star. There 
are also a quantity of position observations on Coggia’s comet, 
by C. II. Davis, Ant. Aguilar, and Alexander Gromadzki, and 
the following dements of this comet are found by W. Fabritius;— 

T - July8*90006 

. I.og. q ~ 9 829699 

U — 118" 44' 9"'6 
i ~ 66" 23' i"o 

Of — 152“ 21'42"‘4 

The opposition cphemcris of the planet llecatc (100) is contrU 
buted by Dr. J. E. Stark for each day from Sept. 17 to Oct. 27. 
—Prof. Spocrer sends a table of his observations on solar spots 
and protuberances for June. Capt. llerschel writes to ask for 
letters of Sir J. llerschel, slating that a collection is being 
made. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept. 7,—M, Frt-my in the chair.— 
M. Resal ]n*esented the Academy with the second volume of his 
Traite de Mccanique Generalc,” and made some remarks 
thereon.—M. P. \'ulpiceUi addressed a letter to the president, 
.stating that in 1854 Melloni had communicated a note to the 
Academy, entilled “Researches on Electrostatic Induction.’’ 
Fifteen days afterwards the Italian physicist died of cholera at 
Naples, and since that time the auUior (M. Volpicelli) had sub¬ 
mitted hfteen communications to the Academy on the same sub¬ 
ject, all of which confirmed Melloni’s theory of electrostatic 
induction. M. Volpicelli now begs the Academy to appoint a 
commission to report on tliesc experiments, and elTpresses a hope 
of being permitted to repeat them before it, MM. Becquerd, 
Faye, Fremy, Kdm. Becquercl, and Jamin were named commis¬ 
sioners.—Sixth note on the electric conductivity of ligneous 
bodies, by M. Th. du Moncel.—Presence of zircosyenite in the 
Canary Isles, by M. Stan. Meuuier. The mineral was found in 
a collection made by M. Webb on the Pena Mountains.—On 
some lalxiratory experiments concerning the action of tqxic gases 
00 Phylloxera ; actual state of the malady in the Charente pro¬ 
vinces ; extract from a letter from M. Maurice Girard to M. 
Dumas. The gas tried was Uiai liberated from a sulpbo- 
carbonate. Pieces of brick saturated with the solution ol the 
salt were placed in the bottoms of dosks ; above the solution and 
saturated brick some strong paper was supported on which were 
placed pliylloxerised roots. The roots thus escaped direct 
contact with the solution and received only the gases evolved 
aiid I 1 .^S). At tlie end of twenty-four hours nearly 
ail *ie iK-c ts were deid, with the exception of some small 


larvre and some eggs; at the end of two days all the 
insects and the greater part of the eggs were dead; while at 
the end of four days complete death of the eggs took place. 
During the experiment the flasks were kept in the dark, and 
some control llasks containing phylloxerised roots only placed 
with the others : nearly all the insects and eggs survived in these 
last flasks.—On some new points in the natural history of 
Phylloxera vastairhc; a letter from M. Lichtenstein to M. Dumas. 
The author thus sums up the life history of the insect so far as at 
present known :—(i) Colonising females appearing probably in 
August and September ; (2) small uniform progeny hybemating; 
(3) Oval, pyriform, testudiniform types, reproducing by partheno¬ 
genesis all the summer; (4) Pupae of two forms, oval and narrow 
at the waist, specially found on the nodosities of the rootlets in 
June and July ; (5) Swarming takes place in August: the insects 
emerge from the earth in myriads exactly as in a formicary when 
the winged insects escape; (6) Laying of eggs on the leaves of 
Quercus coca/era, end of August; (7) Birth of sexual apterous 
individuals. Copulation and production of colonising females.— 
On some processses for destroying Otdxnm and Phylloxera; 
extract from a letter from M. Desforges to M. Dumas.—Em- 
])loymcnt of the lime from gas purifiers to check Phylloxera ; 
extract from a letter from M. L. Petit to M. Dumas.—Observa¬ 
tion of an extraordinary passngc of cor[)uscles across the sun; a 
telegram from M. Gniey, of the 'loulou-se Observatory, to the 
president. The passage took jilace on the 5th, 6th, and 7th of the 
present month.—On some applications of Abel’s theorem relating 
to elliptic functions to curves of the second degree, by M. 
H. Lcaule,—Note on magneti.sm, by M. F. M. Gaugain ; a con- 
iinualion of former researches.—Note on the nature of the 
sulphurising compound mineralising the thermal waters of the 
Pyrenees, by M. E. Filhol.-—Note on chloropJiyll, by M. K. 
h'llhol. TIjc chlorophyll of monocotyledons (Gramime, Cypera- 
cea?, Liliaceoc, &c.) treated with a small quantity of hydrochloric 
acid becomes turbid, and the solution, on filtration, leaves a 
black crystalline compound on the hlcer. This substance has 
been examined in some detail. It is remarkable that a solution 
of chlorophyll from dicotyledons yields, under the same treat¬ 
ment, a dark compound which is amorphous.—On some phe¬ 
nomena of localisation of mineral and organic substances in 
Mollusca, Gasteropoda, and Cephalopoda, by M. E. Heckel. 
Specimens of Helix aspersa and Zoniics algirus were fed with 
white lead, or with acetate of lead mixed with wheat Hour. An 
accumulation of metal was found in the liver and also in the 
cerebral ganglia Loligo vulgaris^ Sepia officinalis^ and Octo¬ 
pus vulgaris were fed during two months with garaiicine (mixed 
with meat). In no case was the internal shell coloured, but the 
cephalic cartilage and all the cartilaginous portions of the 
skeleton of these Mollusca were coloured after an experiment of 
tliree months’duration. The author points out the necessity of 
distinguishing clearly the hard parts belonging to the skeleton 
from those belonging to the shell.- -On the storm of the night of 
I St to the 2nd of Sept. 1874, observed at Versailles ; a note by 
M. Ad. Berigny. 17 59 mm.[of rain fell during the stonzi^ and 
the lightning struck four points in Versailles. 
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“THE GARDEN," 

A Weekly Illustrated Journal devoted solely to Horticulture in nil its 
Branches. 


It having bmi suggested that ike publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found vety useful^ not only 
to the Member's of such Societies, but to all who are interested in 
sciefttific and litcrary-subfects, the Publishers have determined to 
dtvote a portion of their Advei'tisefnent columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, at the nominal charge oj One ShiMmg for each 
insertion. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Piafy as complete and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings, 

OFFICE-.29, BEDFORD STREET, STRAND. 
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nature:' 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in clolli, price loj. 6</. 
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THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbinon Clahkb, Secretary to the Central Chamber of 
Agriculture, 

Devotei ipedalatCentioii to the diacussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britein (which now number upwards of 
18.000 members), besides giving original papers ou practical farming, 
and a mass of intelligence of particular value to the amculturist. 

Tlie London Com, Seed, Hoik Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
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H. T. Stainton, P\R.S., &c. 

This Magazine, commenced in 1864, contains standard articles .snd notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Sbillings per Volume, post-free. 7 'he volumes com¬ 
mence with the June number in each year. 

VoIh. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of lor. each; the succeeding 
vols. may be had separately or together at 72. each. 

London; JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointment to the Royal Institution of (Ireat Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

KSTABLtSHED 1843. 


The II alf ^^uinea A'^ 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS. STOCKWELL. 


NATURE.—Wanted clean Copies of Nos. 

20, T3, and ii6. Nature Office, 99, Bedford Street, Strand, W.C. 









clxxii 


NAIURE 


[Sepi. 17, 1874 


DRAPER’S INK (DICHROIC). 


CLARENDON PRESS PUBLICATIONS. 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
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JUDSON’S DYES. — Ferns, Grasses, 
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JUDSON’S DYES.—For Colouring Archi¬ 
tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform lint. 1 hey may be ii.sed either with a biuOi or pen. Rose 
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Diluted with Waler^ They sink deeply into the fibre, and will not rub 
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i’rice 14^., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue—^Tyrrhenians and 1'uranlans—Ethnographical 
Notes on the £tru$;r^,n People—The Eiruscan Mythology—The Etruscan 
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^Profes.sor Phillips has undertaken to give an authentic hi.siory of Vesti- 
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A. W. WILT.IAMSON, Phil. Doc. F.H.S., Professor of Chemistry, 
University College, London. New Edition, with Solutions. Extra fcap. 
8vo, doth, price 8 j. 
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G. MADAN, M.A , Fellow of Gnecii'.s College, Oxford. Series I., 
Qualitative Excrci.^^es. Second Edition. Crown 8vo, price ys. 6a, 


AN ELEMENTARY TREATISE ON 

HEAT. By BALFOUR .STEWART, LL.D. F.R.S., IVofessorof Natu- 
ral History m Owens College, Manchester. Ext. fcap 8vo, w’lh nume¬ 
rous Woodcuts and Diagrams, yr. 6d, New Edition, revised and 
enlarged, 

“ riie publication of this manual is exceedingly well-timed ; it includes 
wiihiii narrow liinils the lesiding facts and principles of thi.s youtiger-borii 
of the Sciences, and for the mastery of the greater portion of the contents 
only requires oidinary uitdligerice on the part of the reader.”—.V/ftArA?/'. 


FORMS OF ANIMAL LIFE. Being Out- 

lines of Zoological Classification based upon Anatomical Investigaliou 
and illustrated by Descriptions and S;iecimeiis and of Figures. Bv 
ROLLESTON, M.D. F.R.S., Linacre Professor of Physiology, Ox¬ 
ford. Demy 8vo, price 

A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R S, Savilun Frofessut of Astronomy inUieUniver. 
sity of Oxford. Ct'<'Wn 8vo, price 7f. 6 a. 


A SYSTEM OF PHYSICAL EDUCA¬ 

TION : Tlicorclical and Bractical. With 346 llluktratioiis dnmi by 

MACl*AltFN‘‘Tl,®^r^* ARCHrtAL^ 

MALLAREN, Ihe Gymnasium. Oafotd. Ext. fcap. 8vo, price 7*. 6 ti. 

'•The work before us is one which should be in the bauds of every school- 
tiiaster and schoolmistress. It is marked in every line by good sense and 
i.s so clearly writteu that no one can mistake its rules.”— 

ELEMENTS OF NATURAL PHILOSO- 

uuT W. THOMSON, LL.D. D.C.L. F.R.S., Professor 
of Natural PhilosoiAy, Gleskow; and P. G. TAIT, M.A., Professor 
of Natural Philosophy, Edinburgh. Part I, 8vo, 9^. 


Oxford; Printed at the Clarendon Press, and Published by 
MACMILLAN & CO., London, Publishers to the University, 
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“MAZEI.INE" 001.D JEWELLERY. 

{Catalogue post free,) 

78c« gold.—S uperseded by the above imitation Jewellery—solid* durable* and cheap. 

18c. (jOLD.—D esigns, beautifully copied in the above, and not to be detected from the precious metal. 

18c. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

“ MAZELINE*' GOLD JEWELLERY, 

XTnequalIrd in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its x8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, sgs. to 45J. Alberts, is, to ss .; Long Chains, 57. to 8s. 6^f. ; Ijockeis, 2s. to 57. 6<f. ; Crosses, ts. 6d. to 4J, 6d. ; T..adies' Gem Rings, at. to 
54r. ; Werlding and Keeper Rings, to ax. 6d. ; Gents’ Finger Kings. 2J. 6//, lo6x.; Bracelets, jr. to lojf. 6d. : Studs, is. to 37. ; Links, u. to 3a. ; 

Kieast Pins, is. to 47. 6/? ; Brooches, ij. Gtf. to js. (ni. : Ear Kings, is td. to 6j. fv/.: Sets {fn suiU), Brooch and E^r Rings, 57. 6d. to xor 6d, ; Pencil 
Cases, 27 to 47 6 d.; (Jerits* Snake Rings (Plain Head). 37. Cat , Head set with Brilliant, Ac , 57. 

The Proprietors having devoted a large amount of capit d and a length of time to the completion and production of the above, arc now enabled to otter 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.-('ertain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices . 
we therefore beg to put the public on iheir guard ag:iinst such deceptions. 

N .B.—Every watch is guaranteed for two years Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the MAZE LINE GOLD JEWELLERY to be obtained ot 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E, 

P.O O, to be made payable at Post OfTice, Bi«hopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TKRMF. 


HEALTH FOR ALL. 

RESTON'S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at 7 Jrf., is. ly., and 2.7. 
Sent free on receipt of 8, 14, or 33 stamps. 

This fine KLOOI) Medicine is warranted not to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams TURILLY VI^(iIiTABLE. One trial will convince anyone of their eihcacy in all diseases of the 
Head, Che.st, Heart, Lung.s, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and pure blood, 
and expel all impurities. They give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in buying the larger boxes, as a 2s, 9/. box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRKSTON, M.B., at the City Medical Hall, 84, Long Lane, Smithhcld, London. 

*** The Government Stamp is on every box, 

LUNG HEALER^ 

FOR DISEASKS OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, an i eventually a permanent and lasting cure, even in cases where ever) thing else has been tried and failed. 

LUNG IJE.'XLEU quickly cures Coughs, CoKl.s, Asthma, Tightness or Wheezing at the Chest, dillficulty of Breathing, Hoai*se- 
ness, Plilegin, Tickling of the Tnroat, Shoniiessof Breath, Incipient Decline, Numbness and Weakness of the Lungs, Pains in the 
Cheat, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation 
and all the sym])touis of Impending Con.sumption. 

LUNG 1 IE.\ 1 ..ER strengthens the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in safety after a few doses of LUNG HEALER. 

Sold in bottles at 2 s. gJ, by THOMAS PRE.STON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 

Order of any Chemist. 



NATURE 


clxxiii 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 

is allowrd by upwards of 500 Medical Men tube the most efTec- 
five invention in the curative treatment of Hernia. The use o1 
a steel spring:, so often hurtful in its effects, is here avoided ; a 
soft hanaa{;e being worn found the body, while the requisite 
resbttiig power is aiirplied by the MoGMAIN PAD an^ 
PA'J FNT LKVER, ntting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
dc.«criptive circular may be had, and the Tni.ss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufactuier, 

JOHN WHITE, 228, Ficcadilly. 



Price of 0 Single Truss, 167., ax7., adr. 6ii'.,and 3M* &/. ] 
„ Double 3T7. 6a^., 42s., and 507. wf. 

„ Umbilical „ 42s. and sax. 6J, j 


Post* 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c.. for Varicose Veins and all cases of weakness and dwellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive and drawn 
on over an ordinary stocking. Price 4r. 6d., 7s* M,, xof., and ittr. each* 
Postage ixee. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


8UB-WEALDEN EXPLORATION 

At Netherfield, near Battle. 

The object of this work, commenced on the occasion of the meeting of 
the British Association at Brij^hton in 1872, is to ascertain the thickness of 
the .Secondary Strata in the VVeaiden area, and the depth and uacure of the 
underlying Palaeozoic Formations. 

The derermiiiaiiun of the underground stniclurc of the Wcaldenu k 
a point of great .scientific interest and one of gtrtU national and econo 
mkal importance, as it may help to indicate the line Uikon underground by 
the coal ine.*isurc5 of Belgium and Somerset. 

A sum of 43>ooo has been collected by private subscription, and spent in 
this research, and a depth of 1,000 ft re.ichcd, but as yet without any posi¬ 
tive result. The beds traversed belong to the Lower Wcalden, Piirbeck and 
Portl«an-i series, Kiiiimeridge clay; and the boring has now reac'«ed the 
Oxford clay. . ... 

It is most desirable that the work should not be discontinued in the pre¬ 
sent stage for want of funds, and the Cemmittee therefore make an earnest 
appeal for further assistance, „ o 

Subscriptions may be sent to Hsnry Willstt, Esq., Hon. Sec. and 
Treasurer, Arnold House, Brighton. 

Signed, on behalf of the Committee. 

ANDREW RAMSAY, 
JOJIN EVANS, 

JOSEPH PRESTWICK. 
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E. DENT 8 i CO., 6i, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LOI^DON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.IiM. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich, 

Catah^es or Estimates on Application, 

THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 

PATEKT CISTERN PILTEKS, CHASOSD SOLELY WITH ANIMAL CHABCOAL. squiring, ™ce no altention whatever. 

And superior to nil others. I',Wir Professor Kraiikland's reports to the Rexistrar-Oeneral, July 1866, November 
1867, and May 1870. .Sec also the January 12, 1867. Also 7 'estiiiionials from Dr, Da&sall, September Portable Cirtem 

®3» : 1 ^*“. Lankc^'tcr; September 10, 1867 ; Dr Letheby, February 15, 1865, and Flcccinber 187a. Filter. 

Price £i lor. and upwards. Portable Filters on this system, 5s. to 
Patronised and ti'^ed by Her Majesty the Qiie«ri, at Osborne ; by H.K.H. the Prince of Wales, at Sandrinff* 
ham; by H.K.H. the Duke of Cambridge; the /tiie of the Medical Profession; and at the London, St. 

George's, Fever, and flcrman Hospitals, and at Grvernmeiit barracks and lunatic asylums, and uumerous in- 
stitution.s, breweries, &c. Water’J'eSiting Apparatus, loj. 6 it, and 21s. each. 

Dancheir.s **Testing Apparatus for Distovering the Presence of iinpitriiics in Water’* is a most convenient 
and jwrtable one —Viate Dyke on the Preliminary Duties of Health Officers. 

Pocket li'iltcrb from 4s. 6J to 6i. each, flousehold and Fancy Filters from t2j. 6ti. 

The Filters may be seen in oiieralion, and full parlii ulars obtained, on application to the Sccictary. at the Office. 

157, STRAND, Vv.C. (Four Doors from Somerset House), LONDON. 

Read Water: its Impurities and Purification,*’ price, per post, 2(i. 


NOW READY. 

PRICE IL 

NEW VOLUME OP “SCIENCE PRIMERS.” 

PRIMER OF~ PlEYSIOLOGY. 

BY 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE, CAMIIIUDGE. 

IVM Illusti atioHs. 

__ M A CM! T.LAN & CO., LONDON. 

ARTIST'S PROOFS 

OF THE 

PORTRAIT of PROF. TYNDALL, P.R.S., D.0.L, LL.D. 

(ENGRAVED ON STEEL BY CIIAS. H. JEENS), 

Have been printed on India Paper, and may be had at the Office of NATURE^ 29, Bedford Street, Strand, W.C. 

PRICE 5s. EACH, 

_ _ OK THROUGH ANY BOOKSELLER. 

AGRICU LTU RAL P U BLIcAtToNS.' 

THE PROPORTIONATE FATTENING and FLESH-FORHINQ QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers ; also the Manurial Value of the Residue from each 
article. 

Opinions of the Press, 

It is clearly a very useful indicator of the values of the foods for cattle ."—Ath '^smum, 

“ The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘cyc-opcncr ’ to many who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods."— Sporting Times, 

“ A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association."— Land and IVater, 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera¬ 
tion in Agriculture and in general Trading. Price (sd, per month, or 5.L per annum, post-free. 

Vols. 1., II., and III. of the ** Agricultural Economist” for 1870, 1871, and 1872, price 7 j. fsd, each. 

Preparing for Publication {Second Edition), 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 

London s 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S. W. 




Prir.tcc^ by R Ck.av, Sons, Sc Tavlok, at 7 and 8, Bread Street Hill, In the City of London, and published by Macmillan ft Co., 
at the Office, 29 and 30, Bedford Street, Covent Garden.-— Thursday, September 17, 1874. 
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NOTICE.—ROYAL SCHOOL of MINES, 

Jermyn Street, London.—The 24th SKS.SION will begin on THURS¬ 
DAY, the ist October. 

Prospectuses may be had on application. 

TRENHAM REEKS, Registiar. 


UNIVERSITY OF LONDON. 

MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 

Special Classes for these Examinations are held at St. Bartholomew’s 
Hospttal. The Classes are not confined to Students of the Hospital. 

A C^lass for the Matrit-ulation Examination is held twice in each year, 
from October to Tamiary. and from March to June. 

A Class for the Preliminary Scientific Exainiualion is held from January 

Formanicnlar-s application may be made, personally or by letter, to the 
Warden of the t oliegc, St. Bartholomew’s Hospital 

ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

Oi«ninK of WINTER SESSION, October ist, 1.374. Iiilrodiictory Ad- 
dre^s by Mr. Edmund Owkn. 

For further particulars apply to the Registrar at the Ho.spital, or to 

A. 15 . SHEPHERD, M.B.. Dean of the School. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 

THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 

October 1874. . , « u- 

For particulars apply to the Dean, St. Mary’s Hospital, Paddington, W, 

QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Educsition for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

Kelcrenccs to Dr. Debus, F.R.S. ; Dr. Frankland, F R.S.: Dr. Koscoe, 
F.R.S.; Dr. Angus Smith, F.R.S,; Dr. Tyndall, F.R.S.; Dr. Vockker, 
l‘.R S. ; Dr. Williamson. F.R.S. 

C. WILLMORE, Principal. 


TWO COURSES of LECTURES on GEO- 

LOGICAL MINERALOGY will be given at King’s College, London, 
by Professor TENNANT, to which the Public arc admitted on p.iying 
the College Fees. One Course is given 011 Wednc.s<lay and Friday 
Mornings, from Nine to Ten o’clock, cimimenchig WEDNE.SDAY, 
October 7th, and terminating at K.istcr, 1875. 'I he other Course is 
given on 'I hufiday EveningSt from Eight to Nino, commencing October 
8ih. Tlic Lectures are illustrated by a very extensive Collection of 
Specimens. 

PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
is given by Professor TENNANT, F.O.S., at his residence, 149, Strand, 
W.C. 


KING’S COLLEGE, LONDON. 

EVENimt CLASS PEPARTM ENT. 

The following Courses of Lectures on PHYSICS and CHfF.MIS'l'RY 
will commence on October 51 h, and clo.se tow.irds the end of March. 

Fee for each Course, irj. bd. 

Mechanics, Hydrostatics, and Pnkumatics, Monday and ’I'hurstlay, 
6 to 7 p m —H. Tomlin.son, B. A. 

I.iGiiT and bouND, Wednesday, 7 to 8 p.m,—Prof. W. G. Adams, F.R S. 
Thkorict k:ai, Chkmistkv, Monday and Tim^.^day, 7 to 8 p.rn.—W. N 
Hartley, F.C S. 

The Laboratories will be open for 

Hfat and Electricity, Prof. W. G. Adams, F.R .S., Friday, 7 to P.jo 
p m — Fee, £,-\ y. 

Analytical Chemistry, W. N. Hartley, F.C.S., Tuesday, 7 to 9 p.m — 
Fee, ^2 2s. 


KING’S COLLEGE. 

GEOI.OC.Y.—EVENINi; CLASSES. 

A Cour.*;e of Thirty Lectures on GEOLOGY and PALiEONTOLOGV 
will he given by the Rev. THO.'^. WILTSHIK F., M A, F.fi.S , on Mon- 
d.*y Evenings, conimenring October 5. 'I'licrc will l>e, in .addition, two on 
more Field Lectures tn the neighbourhood of Londo 1 on Saturday After- 
noons in the Lent Term, and an Excursion of two or three days'diirat on 
at A distance from London in the Ea.strr Term. 

For additional information apply to the Secretary, King's College, Strand, 
Loudon. 


EVENING SCIENCE LECTURES.— 

PHYSICAL GEOGRAPHY AND GF.OI.OCY.-Mr. II. FISHER, 
F G.S., will deliver, at the Birkbeck Tnstiiution, Southampton Build¬ 
ings, Chancery Lane, a Cour»;e of Thirty Lectures on each of the above 
subjects, on THURSDaY EVENINGS at 7 and 8 o’clock re&pcciiycly, 
commencing October Fee for the Two Courses, js. 6d.; a bingle 
Courte, $s ,—For further particular.s apply to Secretary. 


EVENING SCIENCE LECTURES—Mr. 

W J. WILSON, F.C S. Fr..S. (Demonstratnr of Piartical Physic 
at South Kensington), will cotrimcme the following Courses of T.eciures 
in the Theatre of the Birkbeck JiDtiliitiun, bouihainpton Buildings, 
W.C., on October ist and and 

Acoustics, Itight, and Heat, 30 Lectures, on Thnrsd.iys, at S p m. 

Electricity and Magnetism, 30 Lectures, on I'lulay*-, at 8 p m. 

Fee for one Course, sv. ; for the two, 7.V fd. For detailed .Syllabus, par¬ 
ticulars of Special Pii2es, ftc., apply to tlie Librarian. 

Atthef'l.T'S Fl-vaminatirns of the Science and Art Department, May 1874, 

I JO I’.ipers in Phj.'-ic.s were W'Oiked by Mr. Wilson’s Pupils. Of these, 87 
passed First Class and obtained (,htfCi»’s Prizes , 41 V'a'-sed Second Class, 
*;ui(l two failed. In 1873, 68 Papers woiked: 45 I'lrst Cla.ss, 23 Second 
Class, and muc failed. 


PRELIMINARY EXAMINATIONS of the 

COLI.EGF. of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. fcRLE BliNHAM (formerly of Kmgs Colicge, London, aiuhor of 
several works), who has compiled, expie.s-ly for bi.s own PupiK, Guides to 
'the above, containing upwards of 400 questions and answers on all the 
siilijects of cxaiuiuation, has CLASSES READING at his residence nt 
l£.uup<tcad (where he receives a few rc.sidcnt Pupils) and in the Temple, 
far these E-xaminatioiis. ^ For references to Noblemen, Members of Par* 
liamcnt. Doctors of eminence, Queen’s Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publibhers. 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 

The next WINTER SESSION will commence on THURSDAY, 
Oct. iKt, 1874, when the Introductory Lecture will be given at 3 p.m by 
SXMULL KKNWICK, M.D., A.ssistant Phys eian to the Hospital. 

General Fee to Lectures, with two years’ Pr.^ctical Anatomy, and Hos¬ 
pital Practice, 90 gntiieat, payable m two instilments of 4s guineas each. 
Library Fee, ts. Special entries can be made to Lecture^ or Practice. 

The Hospital contains 6(>o beds Tnere are Medical and Surgii^al Wards 
for Children, Wards for Syphilis, Special Departments for Diseases of 
Women, Diseases of the Eye, Disi*ases of the Ear, Diseases of the Skin, 
and .‘ipecial arrangements for Di.se.ises of the Throat. A Maternity Depart- 
ineiii exLsts for the delivery of lying-in women at their own honic.s 5^6 
cases were attendetl last year by the Students of the Hosjiiial. 

For instruction in Mental Diseases, Students can aMcnd without fur her 
f-e the practice of Dr. John Millar. Super.nleiidcnt of liethiiai House 
Asylum, a few minutes* walk from the Ho pital. 

Clinical Lecture!, both Medical and Surgical, will be given every week, 
and practical instructions irtipaitcd in all the dciiartments. 

I’hc In-patients during 1873 were 5,613. and the ( u -patients 43,808; 
total, 49 4?>‘ 

At the Medical College, which Ins been enlarged. Lectures will be given 
oil all the subject-s rAqinred by the Exaiiiiniug llo irds. 

of the Stajf and Lecturers at the College, 

Mr. 1 . Luke, F.R.S. Or. Stephen M,ii.kenzie j Dr. He.ul 
Mr. John Adams 1 Or. A. E. S.m'.mn I Or. P.ilOcy 

Air. Curling, I*' k S , xMr Joii.iihan 11 lu<. 1 iui | Mr. H. J karrett 
Or Ilcibcrrt Ihivus son 1 Mr A. W P»jir(.lt 

Or Andrttt'L'l.iik Mr M.uimOr j Or Tatbebv 

Or, KainskiM Mr- Cou er ! Dr Meymolt Tidy 

Dr. J.itigdon Down ' Ali. W.iher Kivinyton l>i. Pro.ser j imcs 
Dr liughling.s-jacksoii Mr );»s Ad mis j Or. Mtnell-M.'ickLii/ic 

Dr Sill ton ; Mr, W.i-rn Jay j Mr. J K O. R»ig..ri, 

Or Fenwick ' Mr McCaithy Mr. Chibett iiakcr 

i»r. Woodman . Mr. Keeves I 


The following Prizes and Apfi intmeiits arc open w ithout any further pay¬ 
ment to Students paying the gen ;ral fee of yo guineas :— 

Seven SchuUirships, to he offered foi competition in the Winter Session : 

1. A Scholarship of ^^ 30 to the Student of 1 ;ss thiii three ino th'.’ .sl.mil- 

iiig who p.is^xcs in October tlie best examination in the subjects re¬ 
quired at the Pn'hnivnary Exaniiu.tlioii. 

2. A Scholarship of to the Student of less than three months* stand¬ 

ing placed second 111 the above cxamin-iTion. 

3. A .Scholarship of ;Caa in Human Anatomy for first-year Students , to be 

awarded in April 1875 

4. A Scholirship, value ,^^5, in Anstomy, Physiology, and Chemistry 

for fird-year and secund-ycar .Students, to be awaulcd in Apnl 
1875. 

5 A Hospit.il Scholarship, value ^^20, for Clinical Medicine; to be 
aw.irrlt^d iii .April 1875. 

fi. A Hospit.il Scholarship, value £20, for Clinical Surgery; to be 
awarded in April 1875 

7. A Ho'-pital Sch«>larsbip. value jCsn, for Clinical Obstetrics, to be 
aw.irded in April 1875 ; ;ind a Prize of /s to the .Student who his 
aiieiidcd Illo^t Midwifery Cases for tlie Hospital during the pre¬ 
ceding twelve mouths. 

The T^uckwortli Nelson Prize, value £10, for Practical Medicine and Sur¬ 
gery (B.euiiuil), 187s. 

.Money Pri/.e> to lue value of 60given annu-illy l»y the House Committee 
for zeal in Dressing Oiii-paticiits and knowledge of Minor Surgery 

Ccrtificites of Honour in all the C'a.sses <iccordirig to the results of the 
(general Examumt 101 is at the end of the Session, and Special ('eruheates to 
thise who have filled with credit the uutic*; of the Hospital Appoiniiiieuts. 

Four House-Surgeoncies, tenable for three or six months, and Diesser- 
»hip'« lo In-paiieius, open to all. 

I>res!,er.ships to Oul-patieMS, with the privilege of competing for tlie Prizes 
above iii-'iituuicd. 

The office of the Resident Medical (Jlflicer, tenable for two years, with a 
sflOry of £75 the first ycai. aiul £i<.‘o the vo^otid year. 

The Ofhee of junior Resid<Mit Medical Uffid^r, leriahle for six months. 

Four Medical Assistaiitships. held for three month.s, with residence and 
hoard in the Hospital for three weeks. 

'i*he office of Kf*-ideiit Accoucheur, tenable for six months. 

N K. ■ I he i^olders of al the resident offices aic provided with rooms and 
board free of expense. 

Four offices of Clinical Assistants in the Out-patieDts’ Department, each 
at a salaiy of £40 

The office ut Mediiul Registrar, sabary 25 gtiineas. 

'J’hc office of Surpical Kegisuar, s.ilary 35 guineas 

Prosectors of Aiiutomy, Ward k‘f..rks, and Post mortem Clerks. 


A Pro'pectus, giving details, will he forwarded on application to the 
Bedell of the London Hospital Medical College, 'rnmer btreet, E. 

► urther infotniatiim ma> aho be obtained from Mr. Jarpea £. Adam-., 
Ireasurer, xo, Finsbury Circus, K.C ; or Mr. Waren Tay, Vice Dean, at 
tlie Medical College. 


[Se/tt. 24, 1874 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open fo 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Pro^. 
B. V. Gardner. F.E.S., P.S A., 44. Berners Street. W. 


MATRICULATION EXAMINATION, l.ONO. UNIV , January 1875. 

F. A. HANBURY, M.A.. Wrangler and late 

.Senior Scholar of his College, READS WITH PUPILS for this Exam.. 
He IS assisted by efficient Lecturers iii FVench, Chemistry, and Classics, 
and has been particularly successful for ihis Exam , having passed fifty- 
seven Pupils, 10 whom reference can be given Two of these p^s^ed in 
the Honours list in January 1873, seventh and fourieenlh respectively. 
A ('l.css will eoiiinicnce early in September, and .mother early in Ocioher. 
Fees for the tw 1. ;^T4 and loj respe< tively. Foi furihei parlii uU's, 
address 24 . Old Sipiare, I.iuroln’s Inn, W -A few Kosk 1 ciiL;» can he 
accommodated in Mr. Hauhury's house at Claphain. 


PRELIMINARY EXAMlNATfON IN ARLS, ROYAL COLL. .SURf;., 
D« ermber 1874. 

F. A. HANBURY, M.A., Wrangler and late 

.S iiior Scholar of ins Ci'll-ge, PKl-PAkl s J’Ll’II.Sfor this Lx-iin 
He Is assisted by » tficieiu J.ect.ir(.rs ni Fic-u<;li and t hemistrv, ai d lias 
j).issed S(.\ei.il I’upds foi this f'.xain , !•> wlumi ictemice. i an be given 
u'riIlls fioni 8 lo ij (liuiicas, ar< onliiig I > subjei ts i.ikcu up and time 
ol joining the cl iss. F„r fu-ihei p.otlcul.^r^, .l■'dres, 24, Old Si|uarp, 
laiicoln's Ijiii, W C, 

TUITION in CLASSICS, ENGLISH LAN- 

(Ii;A('.E. Hl.sroKV, and U TK E \ I (’ U F,.--\ii c\prriciHfd Tiilot 
at'ends Sclumls and F.*iuihcs, in 1 . in l m <m- ih»': l*-i iuiiv. fo lc:u h the 
all ive Siibu*'Is J’p-paies ill" I’lri il S'ImoL, I’liix ersi. u's, ind ihe 
Arrnj.—Adilress 15. tdedliow 'Jerra-.e, South kensiugion, 

S. W 

Mr. C. H. LAKE ('Graduate in Honours, 

Loud III) receives .I limited li'indier of KKS||jE>;i’ PUPILS J't". 1- 
ii.onialh from the l.iie J. S Mill, Dr. J'yiid ill, jtre. Scu*ii„c* recei\cs 
('.'ireful altcntion. — Witherridcii, C,'dlerh.im, .Surrey. 

MATHEMATICS and SCIENCE.-Pupils 

piepared for Competitive and Pass Kx.iinii'atums by .1 High Wrangler 
and Nat .S«’ieiicc M.in .Successful lu 'I'iikIdii. In the Conntry hy 
Lorre’^pondctiie. Classes visited —J. F lii.AKi',,6, Wclli Road, Regent s 
I’.irk, N.W. 


GEOLOGY.—ELEMENTARY COLLEC- 

'J’lON.S 10 illustnite the- New Edition of “ I.ycll’.s Stiuh ills’Elements 
of Geology,” and facilitate the ini,ioitarn study of this ^clcnce, c.iu be 
hul at 2. 5 10, 20, 50, lo T.ooo guirie.is. Also, .Single .Specimens of 

Rocks, Minerals, Fossils, and Rci.ciu Shells GeolojK,aI M.ips, Ham¬ 
mers, all the Kecenl Puhlii ations, 8ic , of J 'I'LNN AN'J', Minrr4k>- 
gisL to Her M.'ijesty 14'^, Strand, London 

Pr.'ictic.il Insiriirtifin is given in CJeology and Mineralogy by Professor 
TENNANT, F.R.G S , at Jus residence, 14(7, Strand, W,C 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose. 100 F.x.iniples, ; 2t»o ditto, £u mr to 

£ji los. ; -{oo ditto, £;^ io.v. to £(i : 400 ditto, £0 to £fi . c,o'j diiio, ^8 

loA. Including Ha'f FosmIs, 250 F^^xainphs £^ ins.ftt.i 400 
ditto, £(i. 150 F’tJ.S.Sl 1 ..S illustr.itiiig Morris’s (jti.iri or Lyril's 
M.mual,3oJ : 2So ditto fiuostly of the species figured), ^3; 350 ditto, 
;C5to^0 RECENj' SHELLS: 100genera, £i ; 2 ui>diUo, issr. 

ALF'RED BF.I.T^, 5, Grafton Street, Fiirroy .S'piarc, London. 

To GEOLOGISTS.—GEOLOGICAL MAP 

of YOKKSHIKE. By WM SMIITl. f’.ood coiKiilioii. Scale, a J 
niilrs to an inch. Price . 4 s -“Api)ly to Am'HA, 31, Gakhcld Road, 
Everton, Liverpool 


To SCIENTIFIC COLLECTORS and 

OTHERS,—A MEDICAL MAN reiinng from practice has for di.s- 
pos:d F'OUU CA.SE.S, all of the best Spanish mahogany, F'rench 

I iojishcd, with glass folding doors. Three, each 7 ft. 6111 (in threa 
(eights) by 3 ft., with shelves, foi bottles; and one, 7 ft 6 in. (in two 
h'Mghts) by 6 ft, 3 in , the upper heiglit containing 320 small drawers, 
3* by 3 by 7 in , ti c lower part having shelves with large drawers. All 
the drawers are of o.ik, dovetailed, with Spanish mahogany fronts.— 
Apply at 14, Church Row, l.imchouse. 


uinea 
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Price 2S. free by post for 2s. io</. 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER. 


Contents. 

" Travels in Portugal." (Concluded.) By Jolm Latouche. 

'‘The Fauna of Fancy." By Frances Power Cobbe. 

'* A Sea Changeli^." A Novel. By the Author of “ Olive Varcoe." 

Spiritualism in E^land." By Nathaniel A. Harness. 

‘The Character ot Goethe.” By Robert Buchanan, Author of “White Rose 
and Red.'* 

'* Small Farms.” By Richard Jefferies. 

'* In the Rue Froide.” A Tale. By Katharine S. Macquoid. Author of 
“Patty." 


London; WARD. LOCK. & TYT.KR, Warwick House, Paternoster Row* 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manubeturee, Inventions, and the Applied Arts 
and Sciences. 

6d. MONTHLY, or POST-FREE, 6f. firf. PER ANNUM. 

The " Journal of Tnduistry ” is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Information from all parts of the Industrial 
World. 

1 'he Disrassion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Corre.spondencc on Science in its Relation to Industrial and 
Commercial I’rogress. 

This Journal lias now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Boh Court, Fleet Street; 
London. 


INTERNATIONAL CONGRESS OF ORIENTALISTS. 

THE ACADEMY 

Of SATURDAYS, Sept. 19 and Sept. 26, w'ill contain Verbatim Reports of 
the Addre.s.se.s of the Pre.sident and of the Pre.sidents of the various Sc' tions; 
as well as Abstracts of all the more Iniportaut Communications made to' 
the Congress. Price 4<f. : free by post, ^\d. 

W. G. SMITH, 43, Wellington Street, Strand, W.C. : and by order of all 
Booksellers and Newsmen. 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbemom Clarke, Secretary to the Central Chamber ol 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham> 
bars ^ Agriculture of Great Briuin (which now number upwards of 
18,000 members), besides giving original papers on practical farmiag, 
and a mass of intelligence of narticuuur value to the amculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially leMrtM in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 30., or prepaid, 151. a year post free. 

PubUshed by W. PICKERING, ts. Arundel Street, Strand, W.C 


the ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, monthly, t4 pegee 8vo., with occasional Illiiitmtion*, 
Conducted by J. W. Dowcias, R. MdUcHLAH, F.L.S.. I. & Rvn, and 
' H. Te Stainton, F .R.S., ftCo 


This Magasine, commenced in 1864. contains standard artides and notes 
on all subjects connected with Entomologyi and especially on the Insecu of 

'HSeerimio&^Six Shillings per Volume, post-free. The volumes com- 
— »: 5 i the June number in each year* 

I to V. (strongly bound in doth) may be obtained by purchasers of 
set to date, at the increased price of xor. each; the succeeding 

^Cy Uh«S Kpeitely « 

London: JOHN VAN VOORST, *, Paternoster Row. 


N.B.-CominuiB«tioiii|&c., Aould be sent to the Editors at th# above 
address. 


THE LINGUIST, 

AND 

EDUCATIONAL EEPVEW: 

A PLEASANT MONTHLY PERIODICAT. (commencing 
1st July, 1874), on the Languages, Antiquitie.s, Scenery, Races, 
Cre^s, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly fn^actkal Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence, (pblainable through all Booksellers and News¬ 
vendors in the United KingdoiDi or direct from the Publishers, 
post-free, Sevenpence. 

London : Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
dcr and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE BREWERS’ GUARDIAN: 

A Fortnighlly_ Paper devoted to the Protection of Brewers’Interests, 
I.iccnsing, T.egal, and Parliament.'iry Matters. 

ReviewOF the Malt and Hoi* Tradks ; and Wink and Si*iuit Trades 
Record. 

The Official Organ of the Country Brewers' Society. 

(Founded 1822.) 

“ Tlie Brewers' Guardian ” is publislicd on the Evenings of every .lUcrn.'itc 
Tuesday, and is the onlj* journal officially connected with lirewing interests, 
Stibscriptioni j6r. 6</. per annum, post free, dating from any (piarterday 
Single Copies, rr. each. Registered for transmission abroad. 

Offices—5, Bond Court, Walbrook, London, F..C. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

“THE GARDEN "is conducted by William Roiunson, F.L.S., Author 
of “Hardy Flowers," “Alpine Flowers for English (Jardens," “ The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the be.st Writers in 
every Department of Gardening arc contributors to its pages. 

The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
I.andscape Gardening. 

Tile B'ruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse aud Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " may be obtained through all Newsagents and at the 
Railway Bookstalls, at 41/. per Copy. It may also be had direct from the 
Office at 5J. for a Quarter, Q,r. Qrf. lor n Half^ycar, and loJ. for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, W.C^ 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. f j .L 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanuing, Dyeing, and numerous others. ... « • 

A suitable space is also devoted to Practical Recipes and interesting Saen- 

^*^Fun*and carefully-prepared Market Reviews and Prices Current of l^g* 
and Chemical-s of every de.scription are given in each number tor New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 

Snruce Street, New York ; 48, Hanover Street Boston; and 149, South 
^ 4th Street, Philadelphia, Pa., U.&A, 


Price 14X., with Woodcuts. 


ETRUSCAN RESEARCHES, By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue—^Tjmhcniansand Turanians-*Etbnomphical 
Notes on the Etruscan People—^I'he Etruscan Mythology—The EtnisCan 
Numerals—Epitaphs—Words denoting Kinship-7-The Bilingual Inscriptions 
—.Forms of Dedication—The Ancient Vocabulariesr-Nomes—The Epilogue. 


London; MACMILLAN ft CO. 
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CHEMISTRY. 

BLOXAM’S LABORATORY TEACHING; 

or, Progressive Exercises in Practical Chcmi'^lry, Third Edition, with 
89 Engravings, crown 8vo, 5s. f^et. 

BOWMAN and BLOXAM’S PRACTICAL 

CHEMISTRY, including An.alysis. Sixth Edition, with 08 Engravings, 
fcap. 8vo, 6 s. 6ei. 

CLOWES' (F.) PRACTICAL and ANA- 

TiYTICAL CHEMISTRY, speci.illy adai>lcd lor Schools and Colleges. 
With 46 Engravings, post f!vo, ys. CxL 

FOWNES* MANUAL of CHEMISTRY. 

Edited by Hknry Wa'i t.S. Eleventh E<lilii>n, with 16^ Engravings, 
crow'll 8vo, 15.V. 

VALENTIN’S INTRODUCTION TO 

INORGANIC CHKMISTRV. Willi P? EiiRraviiiRs, Svo. 6 j. M. 

VALENTIN’S COURSE of QUALITA¬ 
TIVE CHEMICAT. ANAI-YSIS. Tliird Edilion. With ly F.ngtav 
ings, Svo, 7*. Ah'. I Jn'>t re.iilv- 

J. & A. CHURCHILL, New Biirliiigtoii Slrect. ^ 


ZOOLOGY. 

HUXLEY’S MANUAL of the ANATOMY 

of VERTKllRATED ANIMALS. With Engravings h:ap Rvu, j.r. 

HUXLEY*S INTRODUCTION to THE 

CT^ASSmCA'ITON of ANIMATES. With Engravings, Svo, 0^. 

ORD'S NOTES on COMPARATIVE ANA- 

7 'OMY: a Syllabus of a Course of I/CCturrs dt-livrrerl at Si. Thomas’s 
Hospital. Crown Svo, ,s.r. 

Mr. Ord lias been very .successful in pl.acing liefore the ns-^dcr in .'i 
highly condensed form the principal facts of comparative anatomy 
Lai test, 

GREENE’S TABLES of ZOOLOGY, indi- 

eating the Tribes, Sub-Orders, Orders, and Higher Croups of the Ani¬ 
mal Kingdom, for Students, T^eclurcrs, and oihers. Three I,argc 
Sheets, 5^., or on canvas, with roller, and varnished, ixa. 6iL 

WILSON’S (A.) STUDENT’S GUIDE to 

ZOOLOGY : a Maniwl of the Piinciples, of Zoological Science. Willi 
Engravings, fcap. 8vo, 6d. 

** St is alike lucid and well airangetl,*'—/IMA 7 'rNies ntid Cazetic. 

'* Reahy a good book, well and cic.iriy WTittcn.”—AViv. I\fed. Journal. 

** A trustworthy guide.”— 

“ The illustrations arc clear, mid the whole work is elegant and compact, ’ 
Rrvirtu. 

J. & A. CHURCHILL, Npw Burlington Street. 


BOTANY. 

BENTLEY’S MANUAL of BOTANY. 

Third Edilion, Revised and Enlarged, with 1,1.-.R Wood Engr.ivings, 
crown 8vo, 14^, 

The whole of the work has been very carefully revised throughout, 
and .some parts rewritten and rearranged : and it is confidently liojicd that 
it will, even better than the preceding editions, serve as a convenient, intel* 
Hgible, and faithful as well as comprehensive manual for students. 

*' A model of careful, conscientious, clear, awl cxhaitslive description.”— 
Brit, Med, JounwJ, 

J, & A, CHURCHILL, New Burlington Street. 


PHYSICS. 

ROD WELL’S NOTES on NATURAL 

PHILOSOPHY, With 48 Wood Engravings, crown «vo, 5s. 

** We strongly recommend these * Notes ’ to all who need the intellectual 
reheshment of a well-arranged and carefully’-written condensation of the 
leading facts and principles of the chief clcment.s of Natural Philosophy — 
Chemical News. , ,. . . 

** The author has carefully avoided that atrocious system of giving candi¬ 
dates only just such knowledge as may help them to scrape through an 
examination.”—N aturb. 

KOHLRAUSCH’S INTRODUCTION to 

PHYSICAL MEASUREMENTS. Tnuidated from the Secc^ Ger¬ 
man Ediiion by T, H- WAttiim Md H, R. Phoctb*. Wth Engrav- 
Ings, Svo, i9f. 

J. & A, CHURCmLL, New Burlington Street. 


Now ready, post-free on receipt of two penny stamps. 

PRYDE’S CATALOGUE of MEDICAL 

and SCIENTIFIC WORKS, new and second-hand.— John Pryde, 
Medical Bookseller, an, 213, and 215, Saiichiehall Street, Glasgow. 


DR. lilONEli BEAIfE'S WORKS. 

1. PROI’OPLASM.— t. Dis.sentient. a. Demonstrative. 3. Speculative 
j6 I’Kites, 10.9. 6d, Now ready. Third Edition.. J, & A. ChurcNILl. 

2. BIOPLASM, or LIVING MATTER. 16 Plates, 6 s. 6d, J. & A. 
CffURCirir.i.. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 

STAI'E, Second Edition. 28 Phtes, 121. 6f/. A. Churchill. 

4. KIDNEY DISEASES. URINARY DEPOSITS, and CALCULOUS 
DISORDERS. Third Edition, 25.9. J. & A. Chukciiill. 

5. 'Phe MYS'l’ERY of LIFE : in Reply to Sir William Gull. 3^ J- & 
A Chukchill. 

6. 'I’he MICROSCOPE in MEDICINE. Fourth ICdition, much enlarged. 

J. & A. Churc hill. fin the Press. 

7. HOW to WORK with the MICROSCOPE, rn. Harkison, Pall Mall. 


Now ready, Svo, tor. 6d. 

CLINICAL MEDICINE, 

r.ectuYeb and Essays. ' 

By JiALTHAZAR FOSTER, M.D. F.R.C.P., 

Professor of Medicine in Qiieen*.s College, Phy.sician to the General 
Hospital, Binningham, 

"The book may be taken up with advantage and profit, read with con¬ 
fidence as <0 its genuineness, and laid down with a feeling of admiration of 
the authors .appreriation of clinic 1 facts, and his ficile and reasonable 
nicthofl of putting them .”—Eriiish Mediml Journal, 

J. & A. CHURCHILI,, New Burlington Street. 


SCIENCE PRIMERS IN PREPARATION. 

INTRODUCTORY. By Professor Huxley, 

P.R.S. 

BOTANY. By J. D. Hooker, C.B. F.R.S., 

Prc.sideiit of the Royal Society. 

ASTRONOMY, By J. Norman Lockyer, 

I'.K.S. 

MACMILLAN & CO., LONDON. 


Nearly ready, in Svo, cloth. 

INAUGURAL ADDRESS to the British 

Association for the Advancement of Science, at Belfast, August lOi 
1874. By JOHN TYNDALL, President. 

London : LONGMANS & CO. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO., LABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, suppl/ all the Apparatus 
enumeraled in -^ho SOUTH KENSINGTflN LISTS FOR THE 
USE OF TEAl hers OF CHEMICAL OR PHVSICAI, SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instruments, 
or to forward Estimates on application. Orders exceeding in value 
delivered free to .’uiy railway station in England. 


STONE IMPLEMENTS.—W. CUTTER 

ha.s received instructions from an eminent Collector to offer for Sale a 
fine and extensive set oi Danish War-hatchets, Knives, Chisel.s« Sword- 
handles, Balls, Hammers, &c. Some of these specimens are of rare 
types, and in the finest condition : may be viewed in the large Room, 
35, Great Russell Street, from xo to 4. 


FINE COLLECTION of FOREIGN and 

BP.ITISH WOODS, consisting of 3,000 examples ; about a,000 are 
beautifully squared, others are large sections, stems, curious growths, 
Tree Ferns, &c. The whole form a Museum, and have taken a lifetime 
to accumulate. May be viewed from xo till 4 In the large Room (which 
is always available for the*display of Collections for sale;.— W. Cutter, 
Naturalists* Agent, 35;, (>reat Ruiieli Street, who it always ready to 

B ' ise or dispose of Minerals, Shells, Insects, &c. Human Skeletons, 
, ftc., kept in stock. 
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THE MIGRATION OF BIRDS 

HE silly season*' has this year been marked by 
some discussion in the newspapers on the migra¬ 
tion of birds. . The various letters published have shown 
the normal want, if not of knowledge, yet of profundity ; 
and I fear lest the subject, which really deserves the best 
attention from naturalists, should suffer in repute by the 
absurdities lavished upon it. 

The discussion began, if 1 am not mistaken, with a 
theory of migration set forth by a Scandinavian poet, 
which treated that wonderful movement as an attempt on 
the part of birds to attain “ more light.” It proceeded 
on the hypothesis that the birds which arc summer- 
visitors to northern climes, finding that the days grow 
shorter as summer advances, retire southwards to find 
‘*more light,” and that the same desire prompts their 
return northwards in spring. To show the fallacy of this 
hypothesis it is sufficient to observ'c that the southward 
movement not only begins, but is with many species in 
great part accomplished, long before the autumnal equinox, 
when consequently the birds are journeying to increasingly 
shorter days ; and in like manner their northward move¬ 
ment is set on foot before the vernal equinox, with of 
course the same result. Whether this theory was ever 
intended in earnest or was only a poetic fancy 1 do not 
know, nor is it really worth while to inquire. It is enough 
that it contains its own refutation. 

I have no intention of commenting upon the whole dis¬ 
cussion. Few, if any, of the letters which followed contain 
anything to the purpose either way. But one published 
in the Times of Friday, Sept. 18, seems to require special 
notice, since it professes to give ^^thc latest accepted 
theory ” on the subject; and the writer, without actually 
saying that it is received by a very great authority, whom 
he names, intimates that it does not meet with his dis¬ 
approval. Of this “ latest accepted theory ” I must con¬ 
fess I never before heard ; and now that it is before me, it 
SI ems to be not only unsupported by facts, but to amount 
to no explanation at all. After briefly touching upon the 
difficulty which the shorter-winged Birds of Passage must 
have in effecting their voyages, the writer says:— 

“ I believe it was only some twenty or thirty years ago 
that anything like a x^ractical solution of the difflculty was 
arrived at. The birds congregating about the south 
coast are seized with a sudden impulse or mania to fly 
upwards. This is caused by some atmospheric change 
coinciding with a warm south wind moving in a high 
stratum, into which the birds soar with an involuntary 
motion of their wings. This motion (involuntary like 
that of the heart) is continued for many hours, and the 
birds fly blindly ^ong until the paroxysm passes off. when 
they at once begin to descend, making many a fatal drop 
into the sea. 

The same phenomenon occurs'in Africa and southern 
countries, where the migratory birds congregate for a 
northern flight about April. Experiments were tried here 
and in Africa which tended to corroborate the above 
facts. Migratory birds were kept in cages along the 
coast, and it was found that each was seized with a pro¬ 
longed paroxysm coinciding with the time that the wild 
birds disappeared. Cages were constructed with silk at 
top and bottom to prevent the birds from killing them- 
VoL. X.— No. 256 


selves; and it was noticed that after the paroxysm had 
passed away, the birds began to look about them, to 
plume themselves, and eat and drink, apparently with a 
notion that they had arrived at their new home.” 

On reading these wonderful paragraphs, some ques¬ 
tions naturally arise. How docs the writer account for 
his “ birds congregating about the south coast V* What 
brings them there, that they may be seized with a 
sudden impulse or mania to fly upwards?” Who has 
ever observed the atmospheric change ” and coincident 
**warm south wind moving in a high stratum?” Do 
these remarkable meteorological phenomena occur but 
once in the whole season of migration, or is there a suc¬ 
cession of them to suit the convenience of each migratory 
species ? Who, moreover, has seen the birds soar into 
this peculiar current of air ? and who of such fortunate 
persons knows that the motion of their wings under such 
conditions is “ involuntary like that of the heart ? ” Finally, 
what is the cause of the ** paroxysm ” ? for, without know¬ 
ing that, to attempt to explain the observed facts of 
migration is an attempt to explain ohscurum per ob~ 
scuriiis. 

When a satisfactory answer is given to these questions, 
it will be time to. inquire whether this latest accepted 
theory ” of migration sets the matter in any clearer light, 
or whether it is not as arrant nonsense as was ever foisted 
upon an innocent public, even at the height of the ‘‘ silly 
season.” The last paragraph of the writer's letter, I may 
remark, has nothing in it of consequence. Granting that 
the migratory impulse is instinctive, it is, like other in¬ 
stinctive practices, followed as far as circumstances will 
allow. 

Permit me now to point out to those interested in the 
solution of this mystery of mysteries the chief matters to 
which the attention of observers and iheorisers should be 
directed. 

I. 7'hc original Cause or Causes of Migration ^—In 
some cases scarcity of food would seem to be a sufficient 
cause, and it is undoubtedly the most obvious one that 
presents itself to our mind. As food grows scarce towards 
the end of summer in the most northern limits of the 
range of a species, the individuals affected thereby seek 
it in other countries. Thus doing, they press upon the 
haunt of other individuals ; these in like manner upon 
that of yet others, and so on, until the movement which 
began in the far north is communicated to the individuals 
occupying the extreme southern range of the species at 
that season ; though, but for such an invasion, these last 
might be content to stay some time longer in the 
enjoyment of their existing quarters. When, we con¬ 
sider, however, the return movement, at the end of 
winter, it is doubtful, I think, whether scarcity of 
food can be assigned as its sole or sufficient cause. 
But here we feci the want of knowledge. At pre¬ 
sent we are far too little acquainted with the physical 
peculiarities of those more equatorial regions, which 
in winter are crowded with emigrants from the north, to 
come to any final decision. It seems not too violent an 
assumption to suppose that though such regions are well 
fitted for the winter resort of the bird-population of the 
north, they may be deficient in certain necessaries for tht 
nursery; and it seems still less of an assumption to suppost 
that even if such necessaries are not wanting, yet that the 
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regions in question would not supply food sufficient for 
both parents and offspring—the latter being, at the lowest 
computation, twice as numerous as the former—unless 
the numbers of both were diminished by the casualties of 
travel. But another point must not be overlooked. The 
most sedentary of birds year after year occupy the same 
quarters in the breeding season. In some instances this 
may be ascribed, it is true, to the old haunt affording the 
sole or the most convenient site for the nest in the neigh¬ 
bourhood, but in so many instances such is not the case^ 
(hat we are led to believe in the existence of a real par¬ 
tiality, while there are quite enough exceptions to show 
that a choice is exercised. The same may equally 
be said of the most migrant of birds, and perhaps 
the strongest instance that has ever come to my know¬ 
ledge refers to one of the latter. A pair of Stone Curlews 
{iKdicnemus crepitans) —a very migratory species, affect¬ 
ing almost exclusively the most open country—were 
in the habit of resorting for many years to the same 
spot, though its character was entirely changed. It had 
been part of an extensive rabbit warren, and was become 
the centre of a large and flourishing plantation. It seems 
to me, therefore, that among the causes of migration the 
desire of returning to old haunts must be included. 

11 . The Mode or Modes of Migration. —This heading is 
capable of much subdivision. The means of transition are 
of course found in the bird^s wings, but do all birds mi¬ 
grate in the same manner.? Nay, more, does the same 
species of bird migrate in the same manner at all times ? 
And how is its return to the old haunt accomplished 
with a degree of certainty that in most cases may be called 
unerring.? 

That all birds do not migrate in the same manner is 
pretty plain. Some, as the swallows, conspicuously con¬ 
gregate in vast flocks, and so leave our shores in a large 
company, while the majority of our summer visitors slip 
away almost unobserved, each apparently without concert 
with others. 

It is also pretty nearly certain til at the same species of bird 
docs not migrate in the same manner at all times. Mr. 
St. John tells us of the arrival of skylarks on the coast of 
Norway :—‘^They come flitting over in a constant strag¬ 
gling stream, not in compact flocks.” Yet it is notorious 
that a little later these same birds collect in enormous 
flocks, which prosecute their voyage in company. As 
tending to the same conclusion, I need hardly do more 
than refer to the excellent observations of Mr, Knox on 
the movements of the Pied Wagtail (“ Ornithological 
Rambles,” third edition, pp. 81—86) and, indeed, to the 
whole of his remarks on migration, because they must or 
ought to be known to everyone who takes an interest in 
the subject. But more than this, it is pretty nearly cer¬ 
tain that of the majority of northward migrants in spring 
the males take the lead, and anticipate the advent of their 
mates by some days, not to say weeks —a fact which may 
possibly indicate the existence of another cause of migra¬ 
tion to which I have not before alluded—while this 
peculiarity has never been observed in the autumnal 
movement. 

Then comes the question, How is it that birds find their 
way back to their old home ? This seems to me the 
most inexplicable part of the whole matter. I cannot 
even offer an approach to itsjsolution. There was a time 


when I had hopes that what is called the homing'^ 
faculty in pigeons might furnish a clue, but my good 
friend Mr. Tegetmeier has cruelly deprived me of that 
consolation, declaring that knowledge of landmarks ob¬ 
tained by sight, and sight only, is the sense which directs 
these birds, with which he is so conversant; while sight 
alone can hardly be regarded as much of an aid to birds 
---and there is some reason to think that there are 
several such—which at one stretch transport themselves 
across the breadth of Europe. Here I have no theory to 
advance, no prejudice to sustain. I should be thankful 
indeed for any hypothesis that would be in accordance 
with observed facts. They leave no room for chance and 
not much for counteracting forces. Occasionally the 
return of the nightingale, the swallow, or other land birds, 
may be somewhat delayed, but most sea-fowl can be 
trusted as the almanack itself. Were they satellites re¬ 
volving around this earth, their arrival could not be more 
surely calculated by an astronomer. Foul weather or fair, 
heat or cold, the puffins repair to some of their stations as 
regularly on a given day as if their movements were timed by 
clock-work. Whether they have come from far or from near 
we know not, but other birds certainly come from a groat 
distance, and yet they make their appearance with scarcely 
less exactness. Nor is the regularity with which certain 
species disappear much inferior; every observer knows 
how abundant the swift is up to the lime of its leaving its 
summer home, and how rarely it is seen after that time is 
past. Yet all this, marvellous as it may seem, is far less 
marvellous than the instinct, or whatever else we may call 
it, which guides the birds in their voyages, and gives them 
the power of directing their flight year after year to the 
same spot. The solution is probably simple in the 
extreme- -possibly before our eyes at this moment if we 
could but see it -but whosoever discovers it will assuretlly 
deserve to have his name remembered among those of the 
greatest discoverers of this or any age. 

Alfkko NKW'JON 

COMPETITIVE EXAMINATIONS 

I N so universally substituting Competitive Examination 
for the much less perfect systems of patronage and 
favouritism previously adopted for filling appointments 
and distributing emoluments, no doubt the step has been 
in the right direction ; but as with all novel systems, the 
necessary details of its working have not been fully mas' 
tcred, and we have complaints,—such as from many 
who have no other .recommendations upon which to 
make selections in scientific appointment, and from the 
India Civil Service,—that the results a’-e not, in the long 
run, so successful as could be wished. Many of the objec¬ 
tions which were at the outset thought to be insurmount¬ 
able, have been proved to be insignificant and reme¬ 
diable ; whilst others, unforeseen and more difficult to 
overcome, are daily becoming more and more con¬ 
spicuous. 

The most inipoitant of these ohji clions depends on the 
fact that it is impossible, from the list of succ s»ful can¬ 
didates, even when they are classed according to the 
number of marks they have obtained, to determine 
whether they belong to the one or the other of two very 
different qualities of mind. There are certain students 
whose chief capacity consists of a very excellent memory 
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in combination with a power of discriminating what is, 
and what is not, important in an examination point of 
view. These, in the hands of an experienced teacher, an 
able “ crammer," or with well-selected books at their dis¬ 
posal, are able, by dint of hard work, so far to make up 
for their own deficiency in originating power, as to 
appear, in an examination conducted on ordinary methods, 
indistinguishable from those who, by accurate observation 
and much less reading than themselves, have from tlieir 
superior capacity been able to obtain the same amount 
of information. What is the result ? Taking an in¬ 
stance in which one of each of these classes com¬ 
petes, one against the other, perhaps the former has 
come out senior and the latter second in the examina¬ 
tion list. The latter knows that he might have done 
better without much effort, and is in no way injured by 
being beaten. But the former is in a very different posi¬ 
tion. He finds himself placed above a man of acknow¬ 
ledged great ability, and from this in his smaller mind 
lie infers that he is greater still, considering that he has 
beaten all. He goes forth into the world with a conscious 
and unfounded feeling of power ; sets up for being a 
genius; and though his capacities may be anything but 
inconsiderable, he completely over-estimates himself. If 
he is a man who has to get his living entirely by his own 
work he most probably attempts the highest things ; to 
become a barrister or a physician rather than to follow 
the routine of a solicitor or a general practitioner, for 
which in reality he is more suited. When the struggle 
for life commences in earnest he has the continual morti¬ 
fication of seeing others, to whom he has been led by his 
examination results to think himself superior, passing him 
on account of their greater ability. This sours his dispo¬ 
sition, depresses him unwarrantably, compels him ulti¬ 
mately to relinquish his higher aspirations, and, as a 
despondent cynic, makes him take to the more humble 
line of action which at the time of his success he despised 
so tlioroughly. 

This is not an overdrawn picture, its counterpart may 
be seen on all sides, and many more like it will be forth¬ 
coming if some radical change is not made in the method 
of examination now in vogue. What that change must 
be deserves the serious consideration of all interested in 
the i^rogress of every branch of social economy, as well as 
of those who have the responsibility of filling posts of 
scientific importance. In this respect we think that the 
older Universities, Oxford and Cambridge, in their more 
venerable honour examinations, set by far the best ex¬ 
ample. How accurately, in many of the colleges, the 
exact mental capacities of those of its undergraduates 
who are candidates for honours are known, is also more 
than surprising to the uninitiated. The reason of this is 
that the examiners arc men of acknowledged ability, and 
what is as much to the point, they have themselves gone 
through the same training, with the same objects in view, 
as those whom they are comparing. The ultimate object 
of work has no doubt a very important bearing on the 
manner in which it is undertaken ; and it is hardly to be 
wondered at that in a competition like that for the India 
Civil Service, in which so painfully large a number of 
subjects is frequently included by some of the candidates, 
specialist examiners find it extremely difficult to judge, 
from the undigested mass of answers they have to com¬ 


pare, which is the least bad of the candidates before them. 
In institutions like the University of London, the system 
of offering scholarships to be competed for in special 
honours” examinations, which follow those for simply 
obtaining the degree, has, in in.iny cases we could refer 
to, had the same injurious effect of giving men a false 
estimate of their own practical power of getting on in life; 
and whether in the long run the older method of con¬ 
ferring degrees after a pass examination only, without any 
associated pecuniary reward, is not the best is still a sub¬ 
ject quite sub judkc. In Medical Science this is particu¬ 
larly the case, for in it, more than or as much as in any 
other, a purely theoretical knowledge of any department 
of Chemistry, Physics, or Biology, is but of slight value 
in comparison with the experience of the bed-side, when 
the commencing practitioner is called upon to diagnose 
and prescribe without any assistance from others. 

Ill the Universities of Oxford and of Cambridge we 
have an opportunity of watcliing the working of the two 
different systems of examining competing candidates. In 
the former the lists appear with the names in each 
arranged alphabetically in three or four classes, and not 
according to the actual merit in each class. The public arc 
therefore told by this method the average standard to which 
a man has risen, and no more ; for the rest they are left 
10 judge by other entirely independent and perfectly 
voluntary performances by which he has the ojqjortunily 
of exhibiting the quality of his ability. In Cambridge 
the tripos lists place each man in exactly his place with 
regard to the other men of his year who have taken up 
the same subject as himself, and every attempt is iiKide 
to maintain all the triposes at such a standard that corre¬ 
sponding classes indicate similar ability. From the re¬ 
marks with which we commenced it is evident that the 
Oxford system has many advantages ; and that the other 
is liable to lead to the injurious result we have mentioned, 
which in that particular case it does not, on account of 
the antiquity of the system and the extremely careful way 
in which the examinations arc conducted. 

It is the fashion in most modern examinations to in¬ 
clude a large number of subjects, many of which may be 
taken up by each candidate. This, no doubt, is a mistake 
in many instances. It is not so much information that is 
wanted in a young man—that will come when the stimulus 
for showing it becomes greater, but the exhibition of 
mental capacity ; and with examiners of any worth, who 
have had any experience, it is not at all dilficiilt to esti¬ 
mate the powers of candidates from a very few answers 
in a very few subjects, especially if any vivd vote and 
practical questions are included. 

A competitive examination should therefore have for its 
object the estimation of the power of the candidate, and 
that only. It should be so conducted as to place him on 
a standard table in such a position that if it were possible 
trom a physical examination of his brain to judge of his 
brain capacity, the results of the two methods would 
coincide. This can be best attained by restricting the 
examination to a few subjects ; by asking questions which 
call for method in their answers rather than fact; and by 
having able examiners who are acquainted with future 
work to be expected of the candidate. Candidates thus 
selected in the long run must certainly be found more 
satisfactory than those chosen by any other metbod* 
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METEOROLOGY IN MAURITIUS 

Results of Meteorological ObsenfatioHs taken in 1872 at 
Mauritius: Monthly Notices of the Meteorological 
Society of MauritiuSy 1873 \ PP- 23 to 53, 

HE work of meteorological observation and discus¬ 
sion at this important station continues, as shown 
by these papers, to be prosecuted under Mr. Mel- 
drum's direction with marked energy and success. 
The observations at the observatory, which are made 
five times daily, embrace atmospheric pressure, tem¬ 
perature, humidity, cloud, rainfall, wind, thunder, light¬ 
ning, and meteors, of which the “Results" present us 
with a full and carefully prepared summary. We observe 
with much satisfaction that a barograph is in operation at 
this important observatory, and very earnestly hope that 
future annual publications will give meteorologists what is 
i^reatly desiderated, viz., the data for the determination of 
the hourly barometric fluctuations of that region. It is 
stated that the monthly means of the dry and wet bulb 
thermometers have been derived from the observations at 
6 and gl a.m. and 3J and 9J p.m. ; but those of the baro¬ 
meter from the observations at 9I- a.m., 3I- P.M., and 9^ I\M. 
The formula employed in each case should in future be ex¬ 
plicitly stated. We infer from an examination of the table 
that the barometric means are derived from the formula 

j but as regards the thermometers, wc 
4 

fiave no means of knowing how the observations at the 
bur hours were combined in deducing the mean tempera- 
:ure, since the means of temperature at these hours are 
lot printed. Considering the hours at which the observa- 
;ions are made, the best formula for the mean tempera¬ 
ture would be ^ . But the most satis- 

4 

factory course would be to give the averages at the 
observed hours, leaving it to each to deduce from these 
.he approximate mean temperatures. In all published 
innual results the simple averages of actual observations 
>ught to be given, and these should in no case be made 
.0 give way to averages hypothetically deduced. 

The rainfall has long occupied the attention of the 
Mauritius meteorologists, and a table is given showing 
;he results of the rainfall at thirty-five stations. The 
innual amounts vary greatly, from an annual average of 
)3in. at Gros Cailloux to 146 in. at Cluny. The impor- 
ant bearing of the rainfall on the products and health of 
he island has been ably pointed out by Mr. Mcldrum. 
t is much to be desired that this very energetic society 
hould establish stations at suitable points over the island, 
Lt which observations of pressure, temperature, wind, &c., 
vould be made. The position of the island, its peculiar 
physical configuration, and variety of vegetable covering, 
ifford remarkable facilities for the investigation of not a 
ew meteorological problems, such as the influence of 
brests on climate, and the daily march and phases of 
:he pressure, temperature, and humidity of the air as 
influenced by height, exposure, and the character of the 
vegetation in the immediate neighbourhood of the instru¬ 
ment. 

The paper drawn up by Mr. Meldrum for the Vienna 
Meteorological Congress regarding the practicability and 
utility of storm warnings is of cmsiderable value^ the 


subject having long received full and able investigation at 
Mr. Meldrum's hands, and the correctness of his deduc¬ 
tions been abundantly tested by the success attending 
the warnings issued by him. The chief, and indeed only 
difficulty, in the way of the complete success of the 
system of warnings at Mauritius is the uncertainty as to 
when and where an advancing cyclone may recurve. 

Rut the most valuable article in these papers is the one 
by Mr. Meldrum “ On a rainfall periodicity corresponding 
with the sunspot periodicity." The article is a fine in¬ 
stance of a broad and comprehensive discussion of the 
question dealt with through its details, and of an ex¬ 
treme caution in constant exercise in drawing the con¬ 
clusions. The result arrived at is this;—Whether we 
take the annual rainfall over the largest possible portion 
of the globe for short periods, or over a smaller portion 
for a longer period, we arrive at the same result, viz., an 
increase of rain at or near the epochs of maximum sun¬ 
spot area, and a decrease of rain at or near the epochs of 
minimum sun-spot area. The exceptions are few and 
trifling, being only such as might be expected in this as in 
other questions of physical research, and they all gradually 
and inevitably disappear from the results as the inquiry 
is made to cover more extended portions of the earth's 
surface and a longer interval of time. 

Much interest attaches to the prosecution of the inquiry 
regarding the relations of solar and atmospheric changes 
into other branches of meteorology, such as the pressure, 
temperature, humidity, electricity, and motions of the air. 
Does the temperature fluctuate with the sun-spot period ? 
and if so, is the increase and decrease uniform and simul-* 
taneous over the globe, or do the warm and cold periods 
differ widely in different regions.? How is the distribu¬ 
tion of atmospheric pressure affected ? Are the inequalities 
intensified or reduced, or does the difference find expres¬ 
sion chiefly in a greater or less disturbance of the atmo¬ 
sphere, resulting in an increase or decrease of the daily 
fluctuation as measured by the observed diffetences in 
the readings made, say at 9 A.M. from day to day? In 
the further development of “the meteorology of the 
future," these are some of the more important questions 
that will be first inquired into. 


Ol/R BOOK SHELF 

A Manual of Metallurgy, By W. H. Greenwood, 
F.C.S., Associate of the Royal School of Mines. 
(London and Glasgow ; W. Collins, Sons, and Co., 

1874.) 

The author states that the work is “ primarily designed " 
for the use of students preparing for the advanced stage 
of the examinations of the Science and Art Department \ 
This, the first volume, contains 250 pages, of which 150 
are devoted to iron and steel. And it may be observed 
that as there is an excellent treatise on the Metallurgy of 
Iron, by Bauermann, in Wcale’s Series, this part is less 
needed by students than tlie second, in which the metal¬ 
lurgy of copper, lead, zinc, silver, gold, mercury, nickel, 
cobdt and aluminium, will be described. 

Mr. Greenwood has availed himself of his notes of Dr. 
Percy’s lectures at the Royal School of Mines, and has 
spared no pains in gathering materials for the work from 
original memoirs, as well as from the few well-known 
French and German metallurgicsd works. The chapter! 
op fuel and fire-clays are necessarily brief; but tnos^ 
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relating to iron are^ satisfactory. The author has de¬ 
scribed the recent improvements made with a view to 
supersede manual labour in puddling—such as the ro¬ 
tative furnaces of Siemens and Danks. Siemens' process 
for the production of wrought iron direct from the ore is 
also given, and the excellent researches of Bell, Snelus, 
and Dr. W. M. Watts are duly noticed. In the rest 
of ^the book, the metallurgy of tin, antimony, arsenic, 
bismuth, and platinum are somewhat briefly treated. 
The various processes are illustrated by fifty-nine well- 
chosen engravings. 

The book contains some curious verbal errors ; but, 
viewed as a whole, we have no hesitation in saying that 
the work is good, and may be recommended to the class 
of readers for whom it is intended. 


LETTERS TO THE EDITOR 

[TAe Editor does not hold himself responsible for opinions expressed 
by his correspondefits. No notice is taken of anonymous 
communications .] 

Fossils in Trap 

The occurrence of iossils in the volcanic rocks of our Scottish 
carboniferous series is by no means uncommon. A conspicuous 
example was described by me in the “transactions of the 
Geological Society of Glasgow,” vol. ii. p, 97. 

The plant remains thence derived were afterwards figured and 
describe by Mr. Binnie of Manchester, and Mr. Carruthers of 
the British Museum, and in the latter institution are deposited 
large polished slabs of entire trees, together with specimens of 
the enclosing rock. 

At a later period a tooth of Ctenodus cristatus was also dis¬ 
covered in llie same beds, 'fhe analysis of the rock was made 
by the late Mr. John Wallace Young, |and given by him in the 
Chemical vol. xiii. p. 73. 

The rock enclosing these remains is so'heavy and compact, so 
completely devoid of any signs of stratification when fractured, 
that all previous investigators, from Prof. Biicklaiid in 1S19, 
down to Dr. Bryce in 1S65, dismissed it with a conclusive click 
of the hammer as simply/m/ rock not likely to contain fossils. 

The condition in which the fossils are found may be de¬ 
scribed in the precise worus of your Nova Scotia corresjion- 
dent (Nature, vol, x. p. 398), as ^^indissolubly united with 
trap ; ” nevertheless, there is every probability that^originally 
the enveloping matrix must have reached the fossils in the 
shape of volcanic ash, or, more likely still, in the shape of 
a thick fluid sediment enveloping the trunks of the trees as 
they stood erect, with their broken branches, leaves, and fruit 
scattered around them. We have numerous instances of ash- 
beds overlying limestone beds containing corals, and 1 suspect 
Mr. lloneyman^s ^^itap rock in a fluid state would resolve 
itself into a rock of the nature above indicated ; at all events, 
it would be very interesting to geologists on this side to receive 
specimens for closer examination. With regard to the possi¬ 
bility of fossils being enclosed and preserved in fluid lava, 1 may 
mention that when at Catania in 1867, 1 was informed by I’r f. 
Sylveslri that oak trees on Mount Ktna when overtaken by lava 
streams are not actually annihilated, but the lava forms a sort of 
hollow cylinder around the trees, in which they are carbonised, 
and the silex contained in the wood collects in a fused mass at 
the bottom of the trunk. Such fused masses 1 met with at the 
foot of some of the stems of trees excavated by me at Arran, and 
numerous pebbles, evidently derived from the same source, are 
to be picked up on the sliorc between the Fallen Rocks and 
the Scriden at the north end of Arran. £. A. Wi/NSCH 

Loch Ranza, Arran, Sept. 19 


Chryaomela Banksii 

In answer to Mr. Moggridge (Nature, vol. x. p. 355), his 
conjecture as to Chrysomda Banksii is correct; though whether the 
fluid it emits is irritating or not I cannot say. It is a habit pos- 
sessed^y the allied generee Linse and Timaichac. 

Camberwell Road, Sept* x6 H. Power 


Meteor 

The following is an account of a brilliant meteor which ap¬ 
peared at 8,53 v.M, on Wednesday, Sept. 16 ;— 

Size ; about four times that of Jupiter. 

Colour : blue, with a red tail. 

Brightness: throwing a shadow deeper than that of a full 
moon. 

Angular measurement of tail: from 12*^ to 15*^. 

Duration : .about 15". 

Direction of course : N.W. 

Zenith distance of [ioint of disappearance : 75®. 

1'he brilliancy of the tail threw a red light on the surrounding 
]midsca])e. G. H. lloUKiNS 

Bisterne Close, Burley, Hants, Sept. 16 


THE INTERNA T/ONj^L CONGRESS OF 
ORIENTALISTS 

'"PHE second meeting of students of Oriental Literature 
^ and Science has been brought to a successful ter¬ 
mination under the presidency of Dr. Samuel Birch, 
Keeper of the Oriental Antiquities in the British Museum. 
On Monday, the 14th inst., the Congress was opened at 
the Royal Institution, 21, Albemarle Street, when the 
president delivered a brilliant and highly interesting 
address upon the scope and value of these annual meet¬ 
ings. 

“Our century,” said Dr. Birch, “has seen a striking 
revival of Orientalism, and the discoveries in Mesopotamia, 
Egypt, India, and Persia have brought again into light, 
ancient and almost forgotten monarchies, religion.s, and 
tongues, as they existed 4,000 years ago. Modern travel¬ 
lers have left no accessible monument uncojiied, and 
immense material is now at the student's dhposal—for the 
first lime, a contemporary history of recorded events in these 
old times. In Egypt only the other day, M. Mariette discovered 
fresh inscriptions at Karnak recording the conquest of Thothines 
HI. These enabled him, in a paper just rciid before the French 
Academy of Inscriptions, to propose important reforms in our 
Egy])tian geography. Mr. George Smith's excavations at 
Koiiyiinjik have brought to light new Assyrian texts ; whilst in 
India, General Cunningham’s labours promise very important 
results. Every facility should be given for excavations in the 
East, especially for such as follow up the hints afforded by monu¬ 
mental information. 7'wo monumental discoveries made in 
recent times are of supreme imjiorlanco, namely the Canopus 
triglypli tablet and a bilingual inscription of Dali, ‘Idalium,’ in 
Cyprus. 'I'lie Canopus stele has proved beyond a doubt, if 
doubt still lingered in dark corners, the truth ot the decipherment 
of the hieroglyphs, whilst the Dali text has led to the recovery 
of the old Cyprian language, which turns out to be of (Jrcck 
form. 77ie Mesopotamian and Egyptian monumental disco¬ 
veries make us acquainted with old submerged empires, and the 
Moabite stone is the most ancient document of alphabetic 
WTiting.” 

On Tuesday the second day's work commenced with 
the president’s reception in the Egyptian and Oriental 
Department of the Jlrilish Museum. The meeting of the 
Semitic Section, under the presidency of Sir Henry 
Rawlinson, took place in the theatre of the Royal 
Institution, where the learned Assyriologist delivered 
his opening address, in which he spoke on the great 
importance of the Semitic group of languages. 

On the conclusion of this address Prof. Jules Oppert, 
in a lengthy speech delivered in French, brought befoie 
the meeting the result of his labours upon the second of 
the three inscriptions of King Darius at Behistun. 

On Wednesday, after an entertainment by the Right 
Hon, Sir Bartle Frere, and a reception at Kew Gardens 
by Dr. Hooker, in his capacity as President of the 
Royal Society, the Turanian Section opened its session 
at King's College, under the presidency of Sir Walter 
Elliot. After his address a very interesting paper was 
read On the Study of Turanian Lang^ges,’’ by Prof. 
Hunfalvy, of Hungary, In this paper the Professor showed 
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by numerous facts adduced from Hungarian, Wogul 
Ostiak, and Finnish, that the established notion of 
Turanianism seems not to be well fdunded, and that by 
the accepted maxims it leads the student into many errors. 
The author endeavoured to show, consequently, that the 
same method of studying, which has created the Aryan 
and Semitic linguistic science, must also be applied 
to the Turanian languages, and that before such a perfect 
scientific method is reached, every comparative study of 
them must be unavailing. 

Perhaps the most interesting paper was entitled “ The 
State of the Chinese Language at the time of the invention 
of Writing,by Rev. J.Edkiiis, in which the author treated 
of the state of opinion as to the time of the invention of 
Chinese writing, the changes in the language during the 
last 1,200 years, and from the time of Confucius till A.l>, 
600 ; and laid down the theory that the Chinese characters 
are an index to the sound of the words at the time of the 
invention, and that from them may be learned the phonetic 
changes that have since taken place ; they are also an 
index to the nature and extent of the vocabulary then in 
use, and a measure of the civilisation that had then been 
attained. 

On Tuesday, the lytb, the Aryan Section sat at the 
Royal Institution under the presidency of Prof. Miiller, 
whose address was listened to with absorbing interest; 
we have only space for a few extracts. 

What is the real use of an International Congress of Orien¬ 
talists ? asked the president. During the last hundred, and still 
more during the last fifty years, Oriental studies have contributed 
more than any other branch of scientific research to change, to 

S , to clear, to intensify the iniellectual atmosphere of 
je, and to widen our horizon in all that pertained to the 
science of man, in history, philology, theology, and philosophy. 
'I'he Fast, formerly a land of dreams, of fables and fairies, has 
lieconie a land of unmistakcable reality ; the curtain between 
the West and the I'.ast has been lifted, and their old forgotten 
home stands before them again in bright colours and defiiiile 
outline, before all, a study of the East has taught the same 
lesson which the northern nations once Icamt in Rome and 
Athens, that there are other worlds beside our own, that there 
are other religion.^, other mythologies, otJier laws, and that the 
liii.tory of phdosophy fiom Thales to Schlegel is not the whole 
history of human thought. In all these subjects the East had 
supplied parallels, and all that was implied in parallels, viz., the 
pt>ssibility of comparing, measuring, an<l understanding. I'lie 
c jinparativc spirit was the truly scientific .spirit of the age, 
nay, of all ages. An empirical acquaintance with single 
facts did not constitute knowledge in the true sense of the 
W'ord, He advocated the founding of chairs in our Uni- 
vct'sitles for the languages and antiquities of various extinct 
and existing peoples, ami spoke oi the great service which 
properly educated missionaiics might render as pioneers of 
scientific research* What 1 should like to see is thi.s, lie 
said: I should like to see ten or twenty of our nun-resi¬ 
dent fellowships, which at present are d »ing more harm than 
good, assigned to missionary work, to be given to young iik ii 
who have taken their dcgice, and who, whelh r laymen or 
clergymen, are willing to work as assistant luissionaries on 
distant stations ; with iJie distinct underslaiiding that they shouM 
devote some of their lime to scientific work, whether the study 
of languages, or flowers, or stars, and that they .should send 
home every year some account of their lalmiirs. These men 
would be like scientific consuls, to whom students at home 
might apply for information and help. Thirdly, Frof. 
Muller continued, I think that Oriental studies ^ 

claim on the colonies and the colonial governments. The 
English colonies are scattered all over the globe, and many of 
them in localities where an immense deal of useful scientific 
work might be done, and would be done with the slightest en¬ 
couragement from die local authorities, and something like a 
systematic supervision on the part of the Colonial Office at home. 
R uw, we should bear in mind that at the present moment some 
of the tribes living in or near the English colonies in Australia, 
Polynesia, Africa, and America, are actually dying out, their 
iMguages are disappearing, tlujir customs, traditions^ and re¬ 
ligions will soon be completely swept away. To the student of 
language the dialect of a sav^ tribe is as valuable as Sanskrit 


or Hebrew, nay, for the solution of ceitain problems, more so s 
every one of these languages is the growth pf thousands end 
thousands of years, the workmanship of millions and millions 
of human beings. If they were now preserved they might here¬ 
after fill the most critical gaps in the history of the human race. 
And this is not all. The study of savage tribes has assumed a 
new interest of late, when the question of the exact relation of 
man to the rest of the animal kingdom has again roused the 
lassions, not only of scientific inquirers, but also of the public at 
arge. Now, what is wanted for the solution of this question is 
more facts and fewer theories, and these facts can only be gained 
by a patient study of the lowest races of mankind. 

At Dr. Rirch^s, who gave a reception in the afternoon 
at his official residence, an agreeable surprise awaited the 
guests. A secretary of legation had just arrived from the 
French Embassy, bearing an official and holograph letter 
to Dr. Hirch from the Comte de Jarnac, and a handsome 
jewel-box, containing the rare and exceedingly honourable 
decoration of the Cloldcn Palm Branches, or, to speak 
more correctly, the order of “ Officier de Plnslruction 
Publique,'* a decoration only conferrecTupon persons of 
the highest scientifii^ and literary merit, and confined to 
ten personages only. 

The Hamitic Section assembled in the evening at the 
rooms of the Society of Biblical Architecture, Conduit 
Street. The most interesting paper was “ On the 
Place of the Lake or Sea passed by the Israelites at the 
Exodus,’^ by his Excellency Prof. Brugsch, in French. 
The author was listened to with rapt attention as he 
endeavoured to demonstrate that the Hebrews did not 
really cross the Red Sea, but between the Bitter L<akes 
lying to the north of the sea. This paper will be printed. 

On Friday, the i8th, the Aryan and Archaiological Sec¬ 
tions met, and in each valuable papers were read. 

] n the afternoon of Saturday, the lilthnological Section, 
under the presidency of Prof. Owen, C.B., F.R.S., 
Superintendent of the Natural History Collections in the 
British Museum, met at the rooms of the Royal Asiatic 
Society, where a very large attendance was gathered to 
hear the interesting addresses of the dibtinguished 
president. 

In illustration of contributions to the physical dements of 
ethnology, l*rof. Owen referred to the five (juarto volumes 
of photographic illustrations, with descriptions of the various 
castes, outcasts, traders and artisans, soldiers, outlaws, and 
primitive hill tribes of llitulostan, ^issued by the India 
Oflice, under the editorial caie of Sir John \Villiam Kaye 
and Dr. Forbes Watson, lb Dr. Mouatt, when in the 
Indian service. Prof. Owen had first been indebted for the ma¬ 
terials of a report on the natives of the Andaman Islands, publislied 
by the British Association in i$6i. l^he language of tnat dwarf 
N igrito race had been well studied by Mr. Ilomfray, and additional 
information had been recorded by other .scientific Indian officers, as 
by Surgeon Francis Day and the lamented P. Stoliezka. In a brief 
summary ol presentknowledgeof thcNigiitoand Papuan tribes the 
president laid stress upon the geological and collateral evidences 
of iheir origin on land trusts related in time to recent 
geological changes, to a period va.*)tly remote in relation to 
historical Lime. Their inte]e.st to the ethnologist was the reten¬ 
tion by certain, now insulated, groups of Nigritos, of an early 
— he would not say primitive—condition of humanity, like those 
of some pre-historic races in Europe. The shell-mounds of the 
Andaman Islands, were compared with the “ kitchen- 

nniidcns/* on North European shores. The Nigritos of the 
Andamans, like those of New Guinea, waged an unmitigated, 
uncompromising hostility, by force and fraud, against invaders* 
Such disjiosition was comparable to that which the brute species 
in their wild state bear to man. These Nigritos seem to realise 
instinctively their fate through contact with a higher race. 
Since; the establishment of a penal settlement in the smaller of the 
Andaman Islands, kindly disposed ladies have taken in hand 
Mincopie girls; some swam back to the larger islands, others, 
retained and taught to the age of puberty, were returned to their 
tribe. Thcyf forth with resumed its condition and cast off their 
garments. l"he men girt the abdomen, against pangs oi hunger, 
with a flexible tendril; but in other respects these dwarf Nigritos 
exhibit quite a prelaptarian, or quaririnMnaw, uncoamiousitess 
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of nakecltiess. After touching upon previous hypotheses that had 
been broached of the origin of Hill-men, Mincopies, and Papuans, 
the president summarised the observations*on which he founded a 
recommendation to ethnologists to pause before concluding that 
the present disposition.of land and sea was necessarily associated 
with the origin of such low forms of humanity, and to admit the 
possibility, if not probability, of its contemporaneity with the 
latest geological changes on the earth’s surface. Prof. Owen 
then passed to the consideration of the origin, antiquity, and 
race-characters of the first scicntihcally known civilised people. 
This part of the, discourse was illustrated by a diagram of the 
dynasties and reigns of Egyptian kings, and enlarged views from 
photographs of portrait-sculptures of individuals of the third and 
fourth dynasties, of a Ilyksbos Pharaoh of the sixteenth dynasty : 
of a monarch of the twentieth dynasty, belonging lo the native 
race, after the expulsion of the “tJliepherd Kings,” and of 
Pharaohs of the (Ireek race, including one of Cleopatra, which, 
flora the circumstances of its discovery, supported the belief of its 
being a true likeness of that queen. To ethnologists the greatest 
interest was attached to the evidences of the physiognomies oi 
the race that founded the civilisation of ancient Egypt. They 
arc supplied by statues of eminent individuals of well-to-do 
families, discovered in the temples connected with the tombs. 
Some arc of wood, some of alabaster, some of granite ; but the 
noblest of these is the statue of Cheplircn, the J^hra, or Pharaoh 
of the fourth dynasty, who built the second of the great pyramids 
of (Miizeli. It w'as discovered by Maricttc Iley in the temple 
contiguous to that mighty organised cairn or tomb. Tt is of life- 
size ; the Pharaoh is seated on his throne, carved out of one 
block of the beautiful, intractable, and rare mineral called 
“diorite.” Photographs of this statue were exhibited. The 
face, with features as refined and intellectual as those of a mo¬ 
dern European, has a calm, dignified expression, free from the 
conventionality of the statues of later monarchs. 'Phe anatomy 
of the frame was as true as in works of art from the chisel of 
Michael Angelo. According to the **table” exhibiteil, this 
king lived 11.c. 4200. The sculptor wrought thirty-seven cen¬ 
turies before Phidias. What was the period of incubation 
necessary to attain such perfection in both the creative and 
mechanical departments of the noblest of the arts? Prof. Owen 
then briefly discussed the evidence for this high antiquity. To 
the most philosophic and knowledge-loving of the kings of the 
Greek dynasty we owe the translation into Greek of the records 
written in the language, and entrusted to the care of the respec¬ 
tive priesthoods of Egypt and of Judica. Pet ween these records 
llicie was greatj discrepancy. Egypt had risen from a long 
mythical period to become a state ruled by one mortal Phra, or 
king, at a period, according to Manetbo, contemporaneous, 
according to Esdras, with the Creation! A later Pharaoh, 
Cheops, was, according lo the Egyptian chronicle, building his 
pyramid at a time when, according to the Hebrew reckoning, 
llie world was being submerged by the Flood. The attitude of 
the ctlinologist, in the presence of the Mancthonian and Septu- 
agint documents, was plain ; he has to put away any partiality 
towards one or other of the respective authors ; any presumption 
of the superior claims of either to recognition ; and to test them 
by facts open to discovery, and on which the truth-getting 
faculty can base scientific conclusions. This attitude in reference 
to ilie Hebrew record is taken by the “ Palestine Exploration 
E'und.” A like investigation cf the remains of edifices, works of 
art, monumental rccoids akin to the “ Moabite Stone,” geolo¬ 
gical and zoological plicnomena, had been carried on in Egypt 
ior a longer period and with richer results than else¬ 
where. Among the labourers in this monumental field the pre¬ 
sident more especially paid tribute to],Lepsius and Maiiette Pey. 
The testimonies bearing on Manetho’s chronology were then 
briefly enumerated. From these the president interred that if 
the Sebennyte priest had erred it was by omission rather than 
commission ; and he expressed his conviction that tlie chronology 
set forth in the diagram best squared with the sum of scientific 
evidence on this important question. In the present psdmonto- 
logical evidence of the antiquity of the human race, 7,000 vears 
seemed but a brief period to be allotted to the earliest civilised 
administratively-governed community; it seemed natural that 
such conditions should first have arisen in a land with such 
unique blessedness of soil and climate as Egypt; and with the 
high racial character of the people flourishinf^ under its antedilu¬ 
vian Pharaohs. The question as to the origin of this race was 
then discussed; followed by remarks on the evidence of the 

g eriods required for the origin of the leading varieties of the 
uman species. Some remarks on the evidences of the relative 


antiquity of Egyptian and Chaldican civilisation followed ; and 
the president concluded by appealing to his fellow Orientalists 
to cast aside prepossessions as to time, place, aflinity, race, lor 
which there may not be any groundwork of rightly observed 
well-determined data, and lo bring to bear on the dark vistas of 
tfie past the pure, dry light of science. 

Dr. Forbes WaUon, M.A., read a most important 
scientific paper “On the establishment, in connection 
with thclndia Museum and Library, of an Indian Institute 
for Lecture, Inquiry, and Teaching, and on its Influence 
on the Promotion of Oriental Studies in England, on the 
Progress of Higher P'ducation among the Natives of 
India, and on tlie Training of Candidates for the Civil 
Service of India," 

The India Museum and Library, Dr. Watson said, would 
affoid a most suitable nucleus for the organisation of a 
centre for Indian research and information. Such a purpose 
W(juld be best cflected by establisliing in connection with the 
museum and library an institute for lecture, inquiry, and teaching 
on all Indian subjects. Such an institute would prove highly 
advantageous from every point of view. The chief object of all 
scientific institutions is the promotion of research and the dis¬ 
semination of information -the increase of knowledge, and the 
increase in the number of ]ieople possessed of it. In cither 
direction these institutions woul I ‘ prove more effective if com¬ 
bined than if separate. It is clear that the public usefulness of 
the museum and library would be extended by the lectures and 
teaching of the institute ; and that the action of the institute on 
the other hand would be supplemented by its connection with 
the museum and library. 

Tlie following is the plan of arrangement for an Indian 
Museum which would divide the whole of its contents into a 
series of groups and sub-groups affording a connected view of the 
country and its people. I'his plan takes account of the library as 
well; in fact, with regard lo some of the rlivhions, reference 
must be made to the library for a large portion of the materials, 
and with regard to others for the whole of them. 


A. The Country and its 
Kksoukces. 

I. Phynical Geography. 

a. boundaries and Adiniiiis- 4 * 
trative divisions. 

Ik Chogiaphy. 
r. Hydrography. 
ii. Mctcoiology. 


lb The PeoI'LE and their 
Moral and Mateuim. 
Condition. 

Jiihnoi^raphy. 
a, Kaces. 

Castes ami ivligious sects, 
t. Population and vital sia- 
1 is tics. 


2. Natural History. 

a. CJeology and Mineralogy. 

b. .Soil. 

c. Flora. 

(t. Fauna. 

3. Agriiulinre^ Jilanufaeture^^ 

aptd Comp/tera\ 

a. Raw produce, mining agri¬ 

culture, forestry, <?i;c. 

b. Trade and manufactures. 

(. Tools, machinery, processes. 

(i. Locomotion by land and 
water. 

e. Harbours, lighthouses,’ 
docks, warehouses, fairs 
and maikets, telegraph 
and postal communica¬ 
tions. 

/. Currency, banks, &c, 

g. Coins, weights, and mea¬ 
sures. 


5. History and Admiuistraiiou. 

a. Philology. 

Ik Archieology. 
r. Mythology. 
d. Historical Geography. 
Political and Administra¬ 
tive History. 
f Legislation. 
g. Current Administration. 

6 . J)omestir and Social Eco* 

nomy. 

a. Food and cooking. 

Ik 11 ouscs and bui Iding.s. 

c. Clothing and personal 

decoration. 

d. Manners and customs. 

e. Health ard sanitation. 

f. Education. 

g. Religion. 

h. Fine and decorative art. 

/. Science and literature. 


Several other papers were taken as read, and the 
session of the Congress ended with the choice of St. 
Petersburg for the meeting of the Congress of 1875. r In 
the evening the Lord Mayor entertained the member^ at 
a magnificent banquet at the Mansian House. 
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COMMON WILD FLOWERS CONSIDERED IN 
RELATION TO INSECTS* 

II. 

Common Heaths (Erica tetralix and E. cinerea) olTef us 
^ another vety ingenious arrangement. In E, tetralix (the 
Cross-leaved Heath), for instance, the flower i.s in the form of a 
bell (Fig. 15), which hangs with its mouth downwards, and is 
almost closed by the pistil (j/), wliich represents the clapper. 
The stamens are eight in number, and each terminates in two 
cells, which diverge .slightly, and have at their lower end an 
oval opening. But though this opening is at the lower end of 
the anther cells the pollen cannot fall out, because each cell, 
just where the opening is situated, touclies the next anther cell, 
and the series of anthers thus form a circle surrounding the pistil 
and not far from the centre of the bell. Each anther cell 
also sends out a long process, which thus forms a scries of 
spokes, standing out ^om the circle of anthers. Under these 
circumstances, a bee endeavouring to suck the honey from the 
nectary cannot fail firstly to bring its head in contact with 
the viscid stigma, and thus to deposit upon it any pollen 
derived from a previoii.s visit; and secondly, in thrusting its 
proboscis up the bell, it inevitably comes in contact witli one of 
the anther processes, w'hich acts like a lever and dislocates the 
whole clia'n of anther cells when a shower of pollen falls from 
the open anther cells on to the head of the bee. + 



In the allied genus Vaccinium there is a similar arrangement, 
but the anther cells are closed, not by touching one another, but 
by rating against the style, so that the style itself closes the 
openings until the anthers are distributed by the proboscis of the 
bee. V. uliginosum k much larger than E. myrtillus^ and con¬ 
sequently more conspicuous; V, myrtillus^ on the other hand, 
has the compensating advantage of being richer in honey. 

The genus Arbutus also is said to agree in essentials with 
Vaccinium. 

In many cases the effect of the colouring and scent is greatly 
enhanced by the association of several flowers on one branch or 
raceme, as, for instance, in the Wild Hyacinth, the Idlac, and 
othe rfamiliar instances. In the great family of Umbelliferee this 
arrangement is still further taken advantage of, as in the common 
Wild Chervil (Chtrophyllum syif*esfre], 

^ In this group the honey is not, as in the flowers just described, 
situated at the bottom of a tube, but lies exposed, and is there¬ 
fore accessible to a great variety of small insects. The union of 
the florets into a head is, moreover, not only of advantage in 
ren^ring them more conspicuoiifi, but also effects a considerable 
swing of time, as it enables ^e insects to visit a given number 
of insects more rapidly, and consequently renders their fertilUa- 
certain than if they had stood singly. 

The self-fertilisation whicn, in small flowets such as these^ 

* Continued from p. 406. 
i Popular tSciencQ Review^ April 1870. 


would otherwise naturally occur, is provided against by the fact 
that the flowers are generally proterandrous, that is to say, the 
stamens ripen before the pistil, and the latter is not mature until 
the former have shed their pollen. In some cases, as, for instance, 
in Myrrhis, the flowers of one head are all firstly in the male 
condition, and subsequently in that with mature $tigma.s, none of 
them arriving at the second stage until they have all passed 
through the first 

In Cherophyllum the petals are not symmetrical, the outer 
ones being considerably larger than the others, and in many 
umbellifers the florets themselves on the outer edge of the bunch 
or umbel are considerably larger than the inner ones. 

This distinction is carried still further in the ComposUie, where 



also the florets are so closely packed together that the Vhole 
umbel is commonly, though of course incorrectly, spoken of as 
a flower. 

For instance, the heads of the common Daisy, as I need 
hardly mention, are not strictly speaking flowers, but bunches of 
flowers closely packed together on a common base or receptacle. 

The advantages of this arrangement are 

1. That the flowers become much more conspicuous than 
would be the case if they were arranged singly. 

2. That the facility with which the honey is obtained renders 
them more attractive to insects. 

3. That the visits of the insects arc more likely to be cfieclual, 



I''^- Fk;. ao. 

since the chances are that an insect which once alights, touches 
several, if not many, florets. 

No wonder, therefore, that the Compositce arc the most exten¬ 
sive family among flowering plants, are represented in every 
quarter of the globe and in every description of station, * and 
contain nearly ten thousand species. 

If we take, for example, the common Feverfew, or large 
white Daisy (Chrysanthemum parthenium\ which has been 
well described by Dr. Ogle,+ the flower’heads consist of an 
outer row of female florets, in which the tubular corolla ter¬ 
minates on the outer side in a white leaf or ray, which doubtless 

* Benthani, '‘Handbook of the British Flora,*' vol i. p. 408 ; Jour, Linn. 
Soc. 1873, P* ,335* 

t Popular Science Revmv^ April 1870. 
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is useful ill making the flower conspicuous. I he inner florets 
are also tubular, but arc small, yellow, and without rays. Kadi 
of these florets is furnished with stamens as wcU as a pistil. The 
stamens are united on their inner sides so as to form a closed 
tube, within which the pistil lies. I'hey ripen before the pistil, 
and dehisce on their inner sides, $0 that the pollen is discharged 
into the upper end of the tube above the head of the pistil. 
When the flower opens the pollen is already ripe, and fills the 
upper part of the stamen tube. A floret in this condition is re¬ 
presented in Fig. 15. The pistil, however, also continues to 
elongate, and at length pushes the pollen against the upper end 
of the tube, which‘jpves way, and thus the pollen is forced out of 
the tube, as shown in Fig. 16. The pistil itself terminates in two 
branches, which at first are pressed closely to one another, and 
each of which terminates in a brush of hairs (Fig. 17). As the 
style elongates this brush of hairs sweeps the pollen cleanly out 
of the tube, and it is then removed by insects. When the pistil 



U I ‘I 


Fig, 21. 

has attained its full length two branches open and curve down¬ 
wards so as to expose the stigmatic surfaces (Fig. 17, j/) which 
had previously ^en pressed closely to one another, and thus 
protected from the action of the pollen. From this arrange¬ 
ment it is obvious that any insect alighting on the flower-head of 
the Chrysanthemum would dust its under-side with the pollen of 
the younger flowers, which then could not fail to be brought into 
contact with the stigmatic surfaces of the older ones. As the 
expansion of the flowers begins at the outside and thence extends 
to the centre, it is plain that the pollen of any given floret can¬ 
not be used to fertilise one situated on its inner side. Conse- 
Qucntly, if the outer row of florets produced pollen, it would, in 
the great majority of cases, be wasted. 1 have, however, already 
mentioned that these florets do not produce pollen, while the 
saving thus effected enables them to produce a lamer corolla. 
It is also interesting to observe that in these outer flowers the 


branches of the pistil do not possess ihe terminal brush of hairs 
which, in tlic absence of pollen, would be uselcs.s. 

In other Compositse, as in the Marigold, while llie ray flowers 
produce no pollen, the disc flowers develop stigmas only. In this 
case, as in the Feverfew, the pistil of the ray flowers does not 
require or posse.SsS the terminal brushes of hairs, as there is no 
pollen to be swept out. The central flowers, on the other hand, 
tiiough they develope no stigmas, require a pistil in order to 
force the pollen out of the anther tube. Hence the pistil is pre¬ 
sent as usual, but the head is simple and not bifid. This com¬ 
plete alteration of the function of the pistil is extremely curious 

l^erliaps no group of flowers offers more remarkable adapta¬ 
tions than the orchids, which have been so admirably d‘scribed 
by Mr. Darwin.* As an illustration of our Knglish species, 

T shall take the common early purple orchis (On///s 
as being one of the commonest, if not the commonest, specie.s ; 
and a fair example of some of the remainder, which however 
differs in many interesting and important jioints. 

Fig. 18 represents the side view of a flower, from which all 
the petals and sepals have been removed, except the labcllum (/), 
half of which has been cut away, as well as the upper poiiiun 
of the near side of the nectary (//). The ])ollcn forms two massi s 
(I’ ig. 19, a a), each attached to a la])ei-ing stalk, which give . 
the whole an elongated pear-like form, and is attache*I to a 
round sticky dKk (*/), which lies loosely in a cap-shapi'd envelope 
or rosLclhim (r). 'I'liis envelope is at first continuous, but tin; 
slightest touch causes it to rupture transversely, and thus to 
expose the two viscid balls (I'ig. 20, r/). Now suppose an insect 
visiting this flower; it alights on the labcllum, and pii-»hing its 
proboscis down the nectary to the honey, it can hardly fail to 
bring the base of the proboscis into contact with the two viscul 
discs, which at once adhere to it, so that wlien the insect draws 
back its proboscis, it carries away the two ]>olIen mas.ses. It is 
easy to imitate this with a ]ncce of grass, and to carry away on it 
the two pollen masses and their stalks. If, however, the pollinium 
retained this erect position when the insect came to the next 
flower, it would simply be pushed into or against its old position. 
Instead however of remaining upright, the pollinia, by the con¬ 
traction o( the inifiuie disc of meinbrane to which they arc 
attached, gradually turn downwards an* I forwards, and thus when 
the insect sucks the next flower, the thick end of the club exactly 
strikes the stigmatic smface (j/). The pollinium or pollen mass 
consists of packets of pollen grains, fastened together by elastic 
threads. The stigma, however, is so viscid, that it pulls olf 
some of Ihese packets, and ruptures the threads, without re¬ 
moving the whole pollinium ; so that one pollinium can fertilise 
several flowers. 

I cannot resist mentioning the case of Catascliim, one of the 
Vaudne, which, as Mr, Darwin says, “arc the must remarkable of 
all orchids.’^ In tralasetuin (Fig* 21) the pollinia and the stigmatic 
surfaces arc indifferent flowens, hence it is certain that the former 
must be carried to the latter by the agency of insects* I'lie 
pollinia, moreover, are furnished with a viscid disc, as in orchis, 
but from the large size of the flower, and the position of the honey, 
the insect has no inducement to approach, and in fact docs not 
touch, the viscid disc. I’he flower, however, is endowed with 
a peculiar sensitiveness, and actually throws the pollinium at the 
insect. Mr, Darwin has been so good as to irritate one of these 
flowers ill my presence : the pollinium was thrown neaily 3 ft., 
when it struck and adlicred to the pane of a window. This 
irritability, however, is confined to certain parts of the flower of 
Catasetum saccahiirt^ which is also sliown in section in J*lg. 52, 
In this figure it will be seen that the pollinium {fiP) is curved, 
and in a state of considerable tension, but retained in that posi¬ 
tion by a delicate inembmne. Now, insects alight as usual on 
the labcllum of the flower (/), and it will be seen that in front of 
it are two long processes, or antemijv (</?/), In some species of 
Catasetum both these ontemuc are highly irrit.ible \ in the present 
species the right-hand one is apparently functionless ; but the 
moment the insect touches the left-hand one, the excitement is 
conveyed along it, the membrane retaining the pollinium is 
ruptured, and the latter is immediately jerked out of the flower 
by its own elasticity, with considerable force, with the visdd 
foremost, and in such a direction as to come in contact with 
the head of the insect which liad touched the antenna. 

I will only mention one other tropical flower, the veiy curious 
Maregravia nepenthoUes^ described by Mr, Belt in his inte¬ 
resting work, “The Naturalist in Nicaragua.” The flowers 
are disposed in a circle, and beneath them are suspended some 

* FertilisaUonQfOrchidsr 
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pitcher>]ike vessels, ivhicli secrete a sweetish liquid, and thus 
attract numerous insects. These again bring birds, which can 
hardly fail to brush against the flowers, and thus convey the 
pollen from one to the other. 

" In the flowers hitherto described, while the several species 
offer the most diverse arrangements, we have met with no diffe¬ 
rences within the limits of the same species, excepting those 
dependent upon sex. 1 must now call attention to some cases in 
which the same species possesses dowers of two or more kinds, 
which sometimes, as in the Violet, are adapted to different con> 
ditions; but more frequently are so constituted as to ensure 
cross-fertilisation. 

In some of the violets ( J\ odorata^ canina, &c.), besides the 
blue flowers with which we are all so familiar, but which produce 
very little seed, there are other autumnal flowers, almost without 
pl^lals and stamens, and wliich indeed have none of the appear¬ 
ance of true flowers, but in whicli the seeds are produced. As 
these curiou<; flowers, however, have no relation to our present 
subject, 1 shall not now dwell on them, 

1 ])ass on to the genus Primula, which offers a most interesting 
case of dimorphism. The Cowslip and Primrose resemble one 
another in many respects, though the honey they secrete must be 
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very different, for while the Cowslip is habitually visited during 
the day by humble bees, this is not the case with the Primrose, 
which, in Mr. Darwin’s opinion, is fertilised almost exclusively 
by moths. (Jour, Linn. Soc., vol. x. p. 438.) This, however, 
is a digression. 

Corresponding differences occur in the Polyanthus and Auricula, 
and had long been known to gardeners, and even to school 
children (by whom the two kinds of flowers are known as “ pin¬ 
eyed ” and “ thumb-eye:l but it was reserved for the genius 
and perseverance of Mr. Darwin, to explain * the significance of 
this curious phenomenon, and the important part it plays in the 
economy of the flower. Now that Mr. Darwin has pointed this 
juL it is sufliciently obvious: an insect thrusting its proboscis 
down a primrose of the long-styled form would dust its proboscis 
apart, which, when it visited a short-styled flower would come 
just opposite the head of the pistil, and could not fail to deposit 
some of the pollen on the stigma. Conversely an insect visiting 
a short-styled plant would dust its proboscis at a part further 
from the tip, and which, when it subsequently visited a long- 
styled flower, would again come just opporite to the head of the 
pbtil. Hence we see that by this beautiful arrangement insects 
will carry the pollen of the long-styled form to the short-styled, 
and versa. 

There are other points in which ^the two forms differ from one 

* Linnean yvurited, iBCa, p. 77. 
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another: for instance, the stigma of the long-styled fom is 
globular and rough, while that of the short-styled is smoother, 
and somewhat depressed. The pollen of the two forms is also 
dissimilar, that of the long-styled being considerably smaller 

than the other, y-yooolhs of an inch in diameter against 

or nearly in the proportion of three to two; a difference the im¬ 



portance of which is obvious, for each has to give rise to a tube 
which penetrates the whole length of the style, from the stigma 
to the base of the flower, and the tube in the long-styled form 
must therefore be nearly twice as long as in the other. Mr. Dar¬ 
win has shown that much more seed is set if pollen from the one 
form is placed on the pistil of the other, tnan if the flower is 
fertilised by poUen of the same form, even if taken from a dif- 
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ferent plant. Nay, what is most remarkable, such unions in 
Primula are more sterile than crosses between distinct, though 
nearly allied species of plants, have in some cases been found 

lo be. 

I'he majority of species of the genus Primula appear to be 
dimorphic, but not all.* 

Mr, Darwin has pointed out t that several species of Linium 


// 
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are dimorphic in the same manner as the Cowslip and Prim¬ 
rose. Lythrum scdicaria^ however, t is even more remarkable, 
since as was remarked by Vaucher, but first explained by Mr. 
Darwin, it presents us with three distinct forms (each contain- 

* Scott, Proc. Linn. Soc-, vol. viiL, i864, p. do, 
t Jour. Linn. Soc.» 1863. p. € 9 , 

I Liiuu Jour. p. 169. 
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11^ a pistil and two groups of stamens), which he calls, firom the 
rrative lengths of their pistils, the long-styled, mid-styled, and 
short-styled. In this sp^ies, also, it is remarkable that the 
seeds ot the three* forms differ from one another, 100 of the long- 
. styled seeds being equal to 121 mid-styled or 142 short-styled. The 
pollen grains also not only differ in size (the long stamens having 
the largest-sized pollen grains, the middle-sized stamens middle- 
sized pollen grains, and the short stamens small pollen grains), 
but also in colour, being green in the longer stamens, and yellow 
in the diorter ones : while the filaments are pink in the long 
stamens, uncoloured in the shorter ones. Mr. Darwin has also 
proved by experiment that this species does not set its seeds, if 
the visits of msccts ares prevent^; in a slate of nature, how¬ 
ever, the plant is much frequented by bees, humble-bees, and 
flies, which always alight on the upper side of the flowers in the 
stamens and pistil. 

He has also shown that in this species, as in Primula, perfect 
fertility can only be obtained by fertilising each form with pollen 
from stamens of corresponding length. This case is indeed most 
complex, as the pollen of each set of stamens, when applied to 
tlie same stigma, acts most differently, and it would appear that 
the greater the inequality in length between the pistil and 
stamens, the greater the sterility. 

The genus Ly thrum is also remarkable for the great differences 
existing between different species. Z. like Z. salicaria^ 

is trimorphic; while Z. ihymi/olia is dimorphic; and Z. hysso- 
H/olia is homomorphic. 

Let us consider the manner in which the bees are adapted to 
the flowers. Although we muy in one respect say that the gene¬ 
ral organisation of the insect is modified with reference to these 
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relations, still, as Mtiller, from whom the following facts arc 
mainly taken, has well shown, the parts which have been the 
roost profoundly modified are the mouth and the legs. If we 
are asked why we assume that in this case the mouth-parts and 
legs have been modified, the answer is that they depart greatly 
from the type found in a^ied insects, and that between this type 
and these modified examples various gradations are to be found. 

The mouth of an insect, say of a wasp (Fig. 23), is composed 
of (1) an upper Up, (2) an underlip, (3) a pair of anterior 
jaws or mandibles, and (4) a pair of posterior jaws or maxilla;, c. 
These two pairs of jaws work laterally, that is to say, from side 
to side, and not as in man and other mammalia, from above to 
below. The lower lip and maxilla; are each provided with a 
pair of feelers or palpi {c and rf, x). The above figures repre¬ 
sent the moutb-paits of a wasp, in which, as is very usually the 
case, the mandibles are hard and homy, while the maxilla: are 
more delicate and membranous. In the different groups of insects 
these organs present, however, almost infinite variations. 

Fig. 24 represents the mouth-parts of a bee, Prosopis (Fig. 25). 
The bees belonging to this genus construct their cells in sand, or 
in dry bramble sticks, lining them with a transparent mucus, 
which they smooth down with their trowel-Iike lower lip 
and which hardens into a thin membrane. That the mouth 
of Prosopis probably represents the condition of that of the an¬ 
cestors of the hive-bees before their mouthparts underwent 
special modifications, may be inferred from the fact that the 
sune type occurs in other allied groups, as is shown in Fig. 26, 
which represents the mouth of a wasp (Polistes), also seen from 
below. 

We may therefore consider that Prosopis uiows us special 
adaptation for ^e acquirement of honey, and in fact though the 
bees belonging to tms genus feed their young on honey and 
poUenp they can only get the former from tnose flowem in which 


it is on the surface. In Andrena (Fig. 27), Halictus (Fig. 28), 
Panurgus (Fig. 29), Halictoides (Fig. 30), and Chelostoma (Fig. 
31), we see various stages in the elongation of the lower lip until 
at length it reaches the remarkable and extreme form which it 
now presents in the hive- and humble-bees, and which enable 
tliem to extract the honey from most of our wild flowers, though 
no bees have the proboscis so much elongated as is the case with 
some butterflies and moths; perhaps as Hermann Muller has 
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suggested, because the necessity of using their mouths for certain 
domestic purposes has limited its spccL^sation in this particular 
direction. 

There are several flowers which are inaccessible to hive-bees, 
and to Bomlms terriistris^ which has a shorter proboscis than 
some of the other species belonging to that genus. Hermann 
Mliller mentions, for instance, that he has often seen Bonibus 
td^estris endeavouring, in vain, to Suck the flowers of the Oxlip 
(Primula elatior). Having satisfied themselves that they were 
unable to do so, but not till then, they proceeded to cut a hole in 
tlic base of the tube, and thus arrived at the honey. This seems 
to show, he observes, that they act upon the results of expe¬ 
rience, and not by what is called mere instinct. Indeed any one 
who has watched bees in greenhouses will see that they are 
neither confined by original instinct to special flowers, nor do 
they visit all flowers imUfferently. Muller mentions several cases 
in which he has seen honeyless flowers visited by insects ; 
Genista tineforia, for instance, is frequently visited by insects in 
search of honey although it does not contain any. 

Certain insects, on the other hand, confine themselves to par¬ 
ticular flowers. Thus, according to H. Muller, 
ylndrena Jlorea visits exclusively Bryonia dioica, 

J/alicioiiies „ ,, species of Campanula^ 

Andrena hattorfiana ,, ,, Scabiosa arrensis^ 

CilUsa melanara „ „ Lytteruvt sedkaria^ 

Maeropis labiaia „ „ Lyshnachia vulgaris^ 

Osmia adunca ,, „ Echium, 



Fig. 37. 


It would also appear that individual bees differ somewhat in 
their mode of treating flowers. Some humble bees suck the 
honey of the French Bean and the Scarlet Runner in the legiti¬ 
mate manner, while others cut a hole in tlie tube and thus roich 
it surreptitioudy; and Dr. Ogle has observed that when he 
followed any particular bee she always proceeded in the same 
manner; some always entering by the mouth, others always 
cutting a hole. He particularly mentions that this was the case 
with bees of one aod the same species, aitd infers, therefore, thet 
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they differ from one anollier in their degrees of mtelligeacc; 
and his observations, though of course not conclusive, are in- 
terestixig and suggestive. 

II again we examine the hind legs of bees, wc shall find 
siinUar gradations. In l*rosopis (Fig. 32) they do not differ 
materially from those of genera which supply their young with 
anunsd food. Portions of the leg, indeed, bear stiff hairs, the 
original use of which probably was to clean this burrowing insect 
from particles of sand and earth, but which in Prosopis assist also 
in the collection of pollen. 

33 represents the hind leg of Sphecodes (Fig, 34), a 

g nus in which the tongue resembles in form that of llalictus. 

ere we see the hairs decidedly more developed, a modification 
which has advanced still further in llalictus (Fig^ 35), in which 
we see that the development of the hairs is most marked on those 
segments of the hind legs which are most conveniently situated 
for the collection and transport of pollen. 

In Panurgus the same change is still more marked, and 
the pollen-bearing apparatus is confined to the tit and 
first segment of the tarsus, a differentiation which is even 
more a2>parent in Antbophora. In these bees the pollen is 
simply entangled in the hairs of the leg as in a brush, but 
there are other genera, as for instance the humble bees and the 
hive bee, which moisten the pollen wich honey, and thus form it 
into a sticky mass, which is much more easy to carry, and is 
borne, not round the leg, but on one side of it. In llie humble 
bee (Bombus, Fig. 36), for instance, the honey is borne on the 
outer side of the hinder tibiie, which arc flattened, smoothed, 
and bordered by a row of stiff curved hairs, which thus constitute 
it assort of little basket* Lastly, in the hive bee (Fig. 37), the 
adaptation is still more complete, the hairs on the first tarsal seg¬ 
ment are no longer scattered, but are arranged in regular rows ; 
and the tibial spurs inherited by Bombus from far-distant 
ancestors have entirely disappeared. 

In some bees the pollen is collected on the body, and here also 
we find a remarkable gradation from Prosopis, which has only 
minute and simple hairs, like a was^^; through Sphecodes, a 
Nomada, in which the longer hairs are still few, and generally 
simple, though some few are feathered; to Andreua and Halictus, 
where the hairs are much more devdoped; a change which is 
more marked in Sarapoda, Colletes, and Megachilc ; still more 
so in Osmia and^Anlhophora ; until we come to the humble bees, 
in which the whole body is covered with long feathered hairs. 

Although flowers present us with all these beautiful and com¬ 
plex contrivances, whereby the transfer of pollen from flower to 
flower is provided for and waste is prevented, yet they arc imper¬ 
fect, or at least not yet perfect, in their adaptationr^ Many small 
insects obtain access to flowers and rob them of their contents. 
Malva rofundifolia can be, and often is, sucked by bees from the 
outside, in which case the flower derives no advantage from the 
visit of the insect. In Medica^o saliva, also, insects can suck 
the honey without effecting fertilisation, and the same flower 
continues to secrete honey after fertilisation has taken [^lace, and 
when apparently it can no longer be of any use. Fritz Muller 
has observed that, though Posoipuerta fragians is exclusively 
fertilised by night-flying insects, many of the flowers open in the 
day, and consequently remain sterile. 

It is of course possible that these cases may be explained 
away; nevertheless, as both insects and flowers are continually 
altering in their structure and in their geographical tlistribulion, 
we should necessarily expect to find such instances. Animals 
and plants constantly tend to adapt themselves to their condi¬ 
tions, just as water tends to find its own level. 

I have lieen good-humouredly accused of attacking the little 
busy bee, because I have attempted to show that it does not pos¬ 
sess all the high qualities which have been pojmlarly and poeti¬ 
cally ascribed to it. But if scientific observations do not alto¬ 
gether support this intellectual eminence, which has been as¬ 
cribed to bees, they have made known to us in the economy of 
the hive many curious peculiarities which no poet had ever 
dreamt of, and have shown that bees and other insects have an 
importance as regards fiowers which had been previously unsus¬ 
pected. To them we owe the beauties of our gardens, the 
sweetness of our fields. To them flowers are indebted for their 
scent and colour, nay, tbdr very existence in its present form. 
Not only have the brilliant coloars, the sweet scent, and the 
honey of flowers been gradually developed by the unconscious 
selection of insects, bat the very arrangement of the colours ; 
the circular bands and radiating lines, the form, siee, and posi* 
tm of the petals, the arrangement of the stomeng and pistil, arc 
nU ananged with reference to the vistU of insects, and m such a 


manner as to ensure the grand object which rendeis these visits 
necessary. 

Thus, then, 1 have attempted to point out some of the rela¬ 
tions which exist between insects and our common wild flowers ; 
the whole subject is one, however, which will repay most careful 
attention, for, as Miiller has truly said, there is no single species 
the whole history of 'which is yet by any means thoroughly 
known to us, and while, with reference to the regions of thought 
brought before us by the president on Wednesday evening, few 
can hope iht^mselvej to assist in the progress of truth, the case 
is very different with refci-ence to my subject of this evening, in 
which every one of us by care and perseverance may fairly hope 
to add something to the sum of human knowledge. 


NOTES 

Wk hear that it is most probable that Pr. T. l.audcr Brunfon, 
F.R.S., whose investigations in the science of therapeutics have 
made him so well known to physiologists and pathologists gene¬ 
rally, will undertake the tdilorship of the Practitioner, rendered 
vacant by the death of Dr. Anstic. 

Till': forty-seventh congress of German naturalists and physi¬ 
cists opened at Breslau on Sept. 18. 'fhe proceedings were 
opened by the eminent chemist. Prof. Loewig, who expressed 
his satisfaction at seeing so many foreigners, whose presence in 
that assembly, he added, was a living testimony to the truth that 
science was of no country. Capt. von Dechen read a paper 
upon the present stale and the future ]>ro.specis of geolo.'y. 
After him. Prof. Virchow, of Berlin,'.spoke upon miracles re¬ 
garded from the scientific standpoint, 'I'he several sections were 
then constituted, and tlie members of the congress afterward.s 
adjourned to a banquet. In the evening an open-air ciilertain- 
ment was given by the city, and a telegraphic greeting was sent 
to the Emperor. 

The fortieth congress of the French Institute of the Province.^, 
Les Mondc6 informs us, opened at Rodez on Monday last, under 
the presidency of M. de Toulouse-Lautrec, and will last ten day.*?. 
There are five sections, in which iiucslions'are discussed connected 
with the mathematical, physical, and natural sciences, agricul¬ 
ture, industry and commerce, anthro])ology and the medical 
sciences, histtjry and ardiJLology, philosojihy, literature, the fine 
arts, and social economy. This is certainly comprehensive 
enough. 

The last expedition for observing the transit of Venus is now 
on the iioinl of leaving England for ICgypl. It has developed 
into one of considerably greater magnitude than wa.s at first in¬ 
tended. The Government expedition organised by Sir George 
Airy, instead of being located at Alexandria, will have its head¬ 
quarters at Cairo, the longitude of which city is to be found by 
exchange of telegraph signals with Greenwich, for which purpose 
a branch station will be established for a time at Alexandria: 
For the actual ob.se: valion of the transit, Caiio, Thel>es, and Suez 
are selected, the longitude of the last two lieing obtained by ex¬ 
changing telegraph signals with Cairo. The photographic branch 
of the enleri)rise will probably beat Thebes. Private expeditions 
Iiave been organised, all of them in concert with the English 
Government one. The whole may be enumerated as follows 
English Government ICxpedition.—Chief captain, C. Orde 
Browne photographic branch, Capt. Abney; astronomers, 
Mr. S. Hunter and Mr. Newton. Prof. Dollen, the Russian 
astronomer, and Col, Campbell have organised private expedi¬ 
tions to Thebes. Dr. Anvers '^proposes to be either at Cairo or 
Thebes, and Admiral Ommanney may also join the English party 
as an associate astronomer. The whole of the telescopes and 
huts from Greenwich are now on board the Peninsular and 
Oriental vessel Hittdpstem, which is to leave Southampton on* 
the iBt proximo* , . ^ 
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Mr. Louis Seebohm, one of the cliief photographers who 
embarked on the Sivaiara in June last as a member of the 
American Transit of Venus expedition, died at Bahia on fuly 22. 
He had been extremely ill during the voyage, and was ordered 
home by the medical officer of the vessel, but died of fever before 
he could be removed. 

The October number of Petermann’s Mittheilun^en will con. 
tain a valuable paper by Prof. II. Fritz on the geographical 
extension of the Aurora Borealis; the accompanying map, which 
contains the magnetic meridians, shows by a system of curves 
the places on the earth’s surface from which the light is seen with 
equal frequency. Also a line map of Haiti on the scale of 
iioiiniTJ* with accompanying description ; and the continuation 
of Dr. Nachtigal’s contribution on the tributaries of the kingdom 
of Baghirmi, in which he gives some account of the fauna and 
flora of the region and of the manners, customs, and condition of 
the people. There is also a paper translated from the Russian of 
L. Kostenko, giving a personal account of the country between 
Khiva and Fort Kasala on the Sir*Daria. 

A MOVEMENT is on foot among the students of the University 
of St. Andrews with the object of electing Mr. Darwin to the 
Rectorial chair in the room of Lord Neaves, who retires in 
November. On the last occasion a large number of the students 
were favourable to the election of a scientific man in the person 
of Prof. Huxley, and as he lost his election by only^threc votes, 
the Darwinians arc encouraged to prosecute the candidature 
of their nominee. The election will take place on the fourth 
Thursday of November. 

' The Daily A\w of Saturday last has a letter, dated Kandavan, 
Aug. 8, from its correspondent with the Challm^^cry giving an 
account of a short cruise from Wellington, New Zealand, which 
was left on July 6, to the Fiji Islands. The trawling and 
dredging was very successful, and many zoological and botanical 
specimens have been obtained. Among the treasures obtained 
by the trawl was a live nautilus, the only one caught alive since 
the ship left ICnglaml. 'llie Challenger was to proceed to the I 
New Hebrides and Torres Straits, where it was expected to 
arrive about the beginning of this month. 

M. CoRENWiNDKR has Contributed to a recent meeting of the 
Societe des Sciences of Jdlle an exliaustivc series of observations 
on the processes of respiration and nutrition in plants. He sup¬ 
ports M. Claude Bernard’s view, that the process ordinarily known 
as the respiration of plants-the decomposition of the carbonic 
acid of the atmosphere—is really a process of digestion, and 
that Bimullaneously with this, plants carry on, by day as well as 
by night, a true process of respiration, similar in all respects to 
that performed by animals, consisting in an oxidation of the 
carbonaceous matters of their tissues. By a very careful series 
of analyses, performed mainly on the lilac and maple, M. Coren- 
winder determined that the proportion of nitrogenous matter in 
the leaves gradually and progressively diminishes from the time 
that they emerge Irom the bud till their fall; the proportion of 
carbonaceous matter increases veiy rapidly during April and 
May, and then remains nearly stationary till October; while that 
of incombustible substance increases during the whole period of 
vegetation. He distinguishes, therefore, two periods in the 
vegetative season of the plant—the first period, when nitro¬ 
genous constituents predominate, is that during which respira¬ 
tion is the most active; the second, when the proportion of 
carbonaceous substance is relatively larger, is the period when 
respiration is comparatively feeble, the carbonic acid evolved 
being again almost entirely taken up by the chlorophyll, decom* 
posed, and the carbon fix^ in the true process of digestion. 

Prof. H. Hoffmann of Giessen has made some interesting 
experiments on the permanence of varietal and specific characters 


in the case of the French Bean and Scarlet Runner {^Pkascolus 
vulgaris and fftullijlorus). A very large number of attempts to 
fix special varieties which were casually produced invariably 
failed, the tendency towards reversion to the ancestral form being 
apparently irresistible. On the other hand, no one of the cha¬ 
racters which are ordinarily relied ’on to distinguish the two 
species from one another is constant, but is lialde, under certain 
circumstances, to disappear. Dr. Hoffmann has also made a 
similar scries of experiments on the Common Red Poppy {Papaver 
Rhecas). Constant cultivation for six years produced no per¬ 
ceptible variation ; but in the seventh year several varieties in 
the colour, and in the next year in the form of the petals, 
made' their ^ appearance^ tending towards an assimilation to 
P, dubium. 

The Gardener's Chronicle announces a new material for paper 
in a w’dl-knowm American grass, Zhania aquafica. It is staled 
that the Zizania yields fully as much of the raw material as 
esparto, and has the great and peculiar merit of being compara¬ 
tively free from silicates. Paper made from it is quite as strong 
and quile as flexible as that made from rags; it is easily bleached, 
economical in respect of chemicals, pure in colour, and remark¬ 
ably free from specks and blemishes. It is especially recom¬ 
mended for the manufacture of printing paper. The grass grows 
in enormous quantities in our Canadian Dominion, on the shores 
of Lakes Erie, St. Clair, Ontario, &c., and it is affirmed that a 
supply of 100,000 tons annually may be looked on as certain. 
Its habitat is swamps, ponds, and shallow streams, where it 
grows to a lieight of from 7 to 8, or even to 12 and 14 ft. The 
structure is similar to that of rice, except that the flowers arc 
unisexual. Tlie giains are largely used as an article of food by 
the native Indians, some tribes depending on them to a large 
extent for their subsistence. I'lic flavour is said to be superior 
to that of most other cereals, and it lias long been known from 
these properties as “Canada Jvicc.’* 

The will of the late Girolamo Ponti, of Milan, which has just 
been published in the London Gazttle by order of Lord Derby, 
is likely to give rise to some trouble before it can be carried into 
effect. The testator has bequeathed a considerable portion of his 
property to the “ Academics of Science of London, Paris, and 
Vienna,” to be divided among them in equal luopoitions, for the 
purpose in each case of founding, with the proceeds resulting from 
investment, two competitions yearly on the subjects of Mechanics, 
Agriculture, Physics and Chemistry, Travels by Sea and Land, 
and Literature. The committees to be api)ointcd by the societies 
aie instructed to give preference to those competitors who will 
have advanced any of the subjects mentioned by original dis¬ 
covery. The relatives of Signor Ponti are to dispute the will, 
and those London bocieties that think tliey have claims upon the 
legacy are urged to bring them forward at once. There can be no 
doubt which societies are meant in the case of Paris and Vienna ; 
and at firet sight there appears to be little doubt as to what body 
the title of ** Academy of Seicuce of London ” would most appro¬ 
priately apply. 

At the meeting of the Paris Academy of Sciences held Sept. 
14, Dr. A. W. Hofmann announced that his two students, MM. 
Tiemann and llaarmann, who had obtained vanilline (the aro* 
matic principle of the vanilla bean) from pine sap, propose to 
manufacture this substance on a large scale. The sap of a tree 
of medium height gives vanilline to the value of loofr., and the 
wood is not injured by the extraction of the sap. This will be 
the second vegetable product manufactured by purely chemical 
methods. 

The first fungus exhibition lield in Scotland was opened in 
Aberdeen on Friday, The idea of the exhibition was first sug¬ 
gested by the Rev. Mr. Ferguson, of New Pitsligo, in the Scottish 
Naturalist for April. The suggestion was readily taken up by 
fttiigologists and men of science, and the result was an exhibition 
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which those entitled to speak with authority say was never 
equalled in this country. The specimens numbered about 7,000. 
Almost every county in Scotland made large contributions, while 
England and Wales sent a number of exhibits. In fact, almost 
every faogologist in Britain contributed specimens. 

In an address on Education at Rochdale on Saturday, Mr. 
Jacolj Bright urged the claims afC)\\'ens College, Manchester, to 
assistance from the national exchequer, and hinted that a lime 
was approaching when llie enormous revenues of Oxford and 
Cnnibridge would be made more productive to the country. 

I'l TF. members of the Tixei/io/ Austrian Polar ICxpedition have 
arrived at IJainbuig. Tliey everywhere in Norway met with a 
very cordial welcome. The new country, as far as explored, 
comprises five islands, and contains hares and foxes. When 
rescued, the members of the expedition were in rags, and for a 
fortnight had been short of provisions and of firing. They were 
compelled to shoot all the sledge dogs, as the animals showed 
signs of madness. The members of the expedition will, it is 
expected, reach Vienna to-raoiTow. 

A NUJ'iCi' has been issued from Ibe Science and Art Depart- 
menl ibat the Classes in ('heinislry (Prof. Eianklarid), lUology 
(Prof. Huxley), I’Jiysics (Prof, E. (iulhrie), and Applied Me¬ 
chanics (Prof, (loodeve), have been tranferred to the new build¬ 
ings, South Kensington, where they will open in the beginning 
of October. 

■Mu. Ant»RK\\ MuiiRAY writes to the CttnLner s (7ijvft/r/e 


MARITIME CONFERENCE 
HE conclusions come to by the recent Conference on 
Maritime Meteorology have been forwarded to us 
with the following letter :— 

“ Sir,—I have the honour to inform you that the Per¬ 
manent Committee of the International Meteorological 
Congress at Vienna (1873), at whose suggestion the 
recent Conference for Maritime Meteorology was held in 
London, has resolved to forward the Resolutions adopted 
at that Conference for publication at once, thus antici¬ 
pating the publication of the full Official Report of the 
Conference. The Permanent Committee will leel deeply 
obliged if you can find space for them. 

"^Rohkrt H. Scott, 

“ Secretary to the l*ermancnt Committee." 

Resolved—“That there should be but one form of Meteoro¬ 
logical Register for the Navies and Merchant Services, and that 
those w^ho cannot fill the log should kee]> part of it,’’ 

Questions. Resolutions. 

I. - Observations— 

Columns I to ().* Date and Position of the Olfief'7ui turns. 

Is it your opinion that a That an additional column 
fresh column should be added should be given in tlie log tor 
headed “Course and distance “Course and distance.” 
by the log in every watch of 'J'hat the course .should be ex- 
four hours ? ” prc.si.cd in degrees, and not in 

points. 

That the question of hours, 
4-liourly j»criod.s, as iiroposed by 
Captain Toynbee, should be, 
adopted. 



that he lias within the last few weeks, made some observations j 
at the Ochil Hills, Kinros.s-shire, on J^inj^nunla and Ihoscya^ j 
with reference to the ily-digtsting jmuer'* they are .asserted to 
possess. He states that he found the leaves of Pini]uiatla close, 
<[uite independently of the fact of a fly being in them or not. 

“ The leaves .arc found with their maigins in all .stages of curling 
^)ver, some with no insect on them much more curled over than 
otheis with several.*’ The secretion which Hr. Hooker states 
kills a captured insect he finds is glutinous, and he believes it 
docs not fall on to the insect, but that death results from the 
secretion adhering to and closing up the spiracles by which the 
insect breathes. With regard to Dion.xa, he sugge.st.s that it 
should be carefully noted (i) whether the secretion is never pre¬ 
sent until after an insect has been captured; (2) whether it is 
always present after one has. 

AMON<i the recent additions to the Manchester Aquarium is 

fine specimen of the Monk or Angel Eish, between five or six 
feet in length, and weighing at least one hundred pounds. With 
the exception of an example of very similar dimensions brought 
to the Brighton tanks about a year ago, but since dead, it is one 
of the largest yet recorded as taken on the British coasts. 
This specimen was captured at Colwyn Bay, near Conway, and 
is still in the most healthy and perfect condition. A number of 
young herring, of which fish the Manchester Aquarium nowpos- 
Fcsses many hundreds, w'ere consigned last week by the curator, 
Mr. W. Saville-Kent, to the aquarium at the Crystal Palace; most 
of these arrived in safely, and are of especial interest as being the 
first of the species successfully introduced at that institution. 

The additions to the Zoological Society’s Gardens during the 
]>pst week include a Chimpanzee (Troglodytes niger); a Bay 
Antelope (Cepkalophus dorsalis)^ and three Royal Pythons 
(Python regiHs\ from West Africa, presented by Mr. C. B. 
M().sse; a King Vulture (Cyparchus papa) from South America, 
presented by Mr. G, 1 . Brumschweiler; a Grey Ichneumon 
(Jlerpestcs griseus') from Indio, presented by Capt. Hallett; two 
l.itlle Bitleins (Ardeita ininuta\ European, presented by Mr. 
A. A. van Bemmelen $ an Alligator (Alligator mississippiensis) 
Irom Demerara, presented by Capt. Turner; a Yellow-fronted 
Amazon (Chrysotis ochrocepkafa) from Guiana, deposited. 


Columns 7 and S. — Cnnent^, 

That observations on the 
“ direction and rate” of currents 
be transferred to the column for 
Remarks, 

Column y —Magnetic Pariation. 

Is it desirable to gi\c an That an additional column be 
additional column for the given in the log for the direction 
“ Direction of ship’s head”? of the ship’s head, and the 

amount of heel to port or star¬ 
board. 

'That the total compass-error 
and not variation only be given. 

That the Conference expresses 
its O[)inion that tlie lettering on 
the English compass should be 
adopted by all nations for 
meteorological imrposes. 

Columns 10 and il. — Wind Direction and Poire. 

Is it ])ossible to employ an That d decided answer to this 
anemometer at sea, so as to <]iiestion cannot at present be 
give trustworthy results ? j;iven, but it is desirable that 

various anemometers should be 
tested by special ships, and that 
a special form of four extra 
columns should be prepared for 
the purpose of recording such 
observations. 

Can the use oi the Beaufort That the use of the Beaufort 
scale Ije made universal ? scale should be continued, with 

the addition of the amount of 
.sail which Beaufort’s ship would 
liave carried had she been rigged 
with double topsails. Also tnat 
the direction and force of the 
wind should be recorded at the 
ti/ne of observation, and not csti- 
nmted for a certain number of 
previous hours. Also, that they 
should be recorded every two 
hours. 

Columns la and 13.— Baronnier* 

To what degree of minute- Tp one-hundredth of an inch 
ness is it necessary to observe at sea, or its equivalent in the 
this instrument ? metric scale. 

^ The numbers of the columns refer to the Brussels Abstract log. 
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Columns 14 and 15.— Thgrwmeter$^ Dry JJulb and IVei Bnlb, 
Should Iheso obmervalioni That wet and dry bulb obser- 
be required from all ships ? vations are desirable^ and should 

be obtained whenever possible. 

Column 16.— Forms and Direction of Clouds, 

Is this column sufhcient, or That the upper and lower 
should any notice be taken of clouds should be recorded in 
more than one stratum of separate columns, and that the 
clouds ? direction from which upper 

, clouds come should be recorded 

when possible. 

Column 17. — Proportion of Sky Clear, 

Is it not advisable to substi- That it is preferable to give 
tute for this heading Pro- the proportion of sky clouded 
portion of sky clouded ” ? instead of the entry * * proportion 

of sky clear,” as recommended 
by the Brussels Conference.. 

Column iH .—Hours of Rain^ Fog^ Snow^ 

Is it desirable to retain this That it is desirable to retain 
heading, or to substitute for it this heading, but that the use of 
and No. 23, a column headed Beaufort’s Notation may bo con- 
“ Weather by Beaufort Nota- tirmed by those accustomed lu 
lion ” ? it. 

Column Stale of the Sea, 

Should this be given accord- That a numerical scale (o — 9) 
ing to a numerical scale ? be adopted, and that an extra 

column should be given to the 
observation. I'he direction of 
the sea swell, or the diirerent 
swells, to be given in the original 
cohiiiin. 

Columns 20 to 22,— 'J\'mperatnre oj Sea Surfaa\ Speeific (ifuwity, 
’J'emperature at Depths, 

Is it desirable to retain tliese That the first two columns 
columns, or can the observa- should be retained, 
tioirs when taken be inbcrted 'I'hatseaUmperaluresatdepths 
in the column for “ Remarks ” ? should not be requiied Irum all 

ships, and should be tecorded in 
the “Remarks,” 

Column 23. — IVeather, 

J 'ide the resolution on ('ol. iS. 


Column 24. - Remaf ks, 

Thai the “Remarks” as asked 
for by the Brussels Conference 
should lie adopted, with the ex¬ 
ception of the ol>ser\ationi of 
temperature w'lih coloured bullis 
at sea. 


II INSTKIIMK-NTS, 

What pattenisof instruments 
should l)C employed for any 
observations which may re¬ 
quire them ? 


Is there any reasonable 
possibility of introducing the 
inttric and centigrade systems 
for general use at sea ? 


That the cpiestion of the pre¬ 
cise pattern ol iusiruincnts is not 
ot very great importance, so long 
as they satisfy the tests applied 
at the several central Institutions 
aiul are compared with standard 
instruments ; but it is recom¬ 
mended that they shall be of a 
pattern as easy as possible lor 
leading. 

The recommendation respect¬ 
ing the utie of the metric and 
centigrade systems as cxpres.sed 
at the Vienna Coiigre.'^s was ap¬ 
proved, ami it was recommended 
that a table of conversion should 
be entered in each log to enable 
Captains to compare barometers 
which have different scales. 


Ill,—I nstructions. 

Is it possible to devise a That the Instnictions sliould 
general form of Instructions to be suited to the log now pro- 
ensure uniformity in regard of posed by the Conference^ but 
methods of observation and modified to meet the various re- 
registratba ? quirements of different nations. 


The Conference requested that Capt. Toynbee’s proposed form 
of log should be lithographed and the English Inbtruclions ” 
print^ for circulation amongst its members. 

IV.— Observkrs. 

What control should be That it is necessary that all 
exercised over the Observers instruments used should be com¬ 
as to their instruments and pared with standard instruments, 
registers? either at the central or the filial 

institutions (if such exist), before 
and after the voyage ; and that 
the corrections and date, tV:c., of 
the comparison should bo entered 
in the lug. 

Is it desirable that all in- That it is desirable that the 
.struments employed should be instruments should be the pio- 
the projierty of the central perty of the central office, 
establishment, and lent to the That it is necessaiy that a 
observers? careful examination should be 

made into the quality of the ob¬ 
servations recorded, and that the 
attention of the observers should 
be sj)ecially directed to any 
errors which may have been 
detected. 

Y.- Co-oriiRATION OK THE RoVAL NaVY. 

To what extent can ships of The Royal Navy can furnish 
war assist in forwarding the more complete observations than 
ends of meteorological inquiry? are possible on board merchant 

ships, as, e.i*,t 

Deep-sea soundings and lem- 
I)eratures. 

Observations in unfrequeiited 
parts of the sea. 

Special experiments. 

It is most desirable that the 
duty of observing should be 
intrusted to .some responsible 
Officer. 

It i.s thci'cfore resolved tliat 
the Authorities of the Navies 
shall be requested to continue 
to give such assistance to the 
prosecution of meteorological 
science as circumstances shall 
permit. 

A l^eport was handed in which had been drawn up by a num¬ 
ber of the members who A\cre in tlie Naval Services of some of 
the countries represented, and it was decided that the following 
rc.so]ulions which it contained should be adopted in lieu of those 
given above :— 

1. “ It is very im])ortant that the organisation of meteorologi¬ 
cal inquiry as regaids the Navies of all countries should he 
arrangi-d in accordance with the principles and stipulations laid 
clown by the Conference lor Marine Meteorology generally ; and 
it is iHither important that the results of all cbscrvations made 
on boaid ships of war in any country should be rendered acces¬ 
sible for discussion by the central .station for maritime meteoro¬ 
logy in that country without prejiidici to any subsequent publi¬ 
cation by the resjiective Naval Authorities.” 

2 . “ The (^inference, while admitting that the introduction of 
measines calculated to improve the condition of meteorological 
inquiries in the Navy must be left to the Authorities of the respec¬ 
tive Navies, is nevertheless of opinion that .all care should be 
taken to secure uniformity a.s to mode of oliservation, and espe¬ 
cially to piovide for the comparison of all instruments used with 
the respective standard instruuienis of the Central Institutes.” 

3. “ The Conference con.siders it to be its duty to reqtiest that 
those entrusted with the management of scientific affairs on board 
rn^n of war will lend their strenuous support in securing from the 
Naval Authorities in each country such regulations as will place 
meteorological inquiry on board such ships in a.s favourable a 
position as may be deemed consistent with the execution of the 
ordinary duties of the Service, and will also induce the com- 
mandei's to render to such inquiries all the assistance and further¬ 
ance in their power. 'l*hc Conference, knowing that such regu¬ 
lations must be framed according to the requirements of each 
country, expresses, nevertheless, its opinion that, inasmuch as 
meteorological olaservaiion.** require considerable experience^ 
t^y should be entrusted to experienced Officers on board suitable 
vessels.*^ 
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4. ** Althougli the Conference is of opinion that, as far as the 
general 'scope of meteorological inquiry goes, the same form of 
register should be supplied to merchant ships as to men of war, 
it declares it will be most desirable that, besides tlie regular 
observations, a more extended scale for scientific inquiry should 
be adopted on board ships of war, as in such cases there is a large 
number of suitable ofheers, as well as more means for carrying 
on the service. As examples of observations which are of im¬ 
portance for the development of Maritime Meteorology, over 
and above the regulations embodied in the scientific instructions 
given to Naval expeditions for the special purpose of the 
advancement of science, the following suggestions may be 
enumerated:— 

(a) Possibility of carrying out accurate observations on the 
velociW of the wind by anemometers at sea* 

(/f) ‘ * Possibility of employing rain-gauges satisfactorily at sea. 

(r) “Observations with Regnault’s and other hygrometers, 
and experiments on tlie best mode of observing wet and dry 
thermometers, and the best position to place them in on board 
ship. 

(</) Currents at the surface and at depths to be observed with 
great minuteness, with the special object of defining their limits. 

(^’) “ The comparison of various irstniments, among which are 
expressly mentioned that of aneroids with mercurial barometers. 
Jt is further deemed very desirable that fre<iuent comparisons 
should be instituted between the instruments used at sea and 
meteorological stations on shore in various countries. 

(y) “ Deep-sea soundings and temperatures, with specimens 
• of water. 

(^) “ The collecting of information on Ocean Meteorology at 
outlying stations. 

{/i) The furnishing of synchronous observations at oh. 43m. 
G, M. T., ill accordance with the suggestion and request of the 
United States Signal Office.” 

VI.— Discussion* 

Can general suggestions be That it is desirable that every 
thrown out as to the most pro- Institution should publish die 
fitable mode of discussing the observations and results in such 
observations? a manner that every foreign in¬ 

stitute can incorporate them with 
its own observations and results 
in the ea.siest way ]>ossible ; that 
is, by preserving the number of 
observations, together with any 
means derived from them, for 
single square degrees. 

That it is further desirable 
that, whatever charts be pub¬ 
lished, the results for single 
S(]unre degrees should be jiub- 
lishcd in a tabular form. 

That it seems desirable for the 
use of the sailor that each chart 
should have reference to only 
one element, or, at least, only to 
elements closely related to each 
other. 


VII.— Subjects of iNguiRY, 
To what extent can a divi¬ 
sion of labour, as regards sub¬ 
jects of inquiry, be carried out 
in a spirit of fairness to the 
collecting and discussing esta¬ 
blishments respectively ? 


That the division of labour, 
as regards investigations, can only 
be carried out by mutual agree¬ 
ment between the several insti¬ 
tutions ; and each institution 
should announce to other insti¬ 
tutions what investigations it 
proposes to undertake. 

It 1$ very desirable that such 
divisions of labour should be 
effected. 


VIII.— SAlLl^’G Directions. 

In how far are purely practi^ 
cal investigations, such as the 
preparation of sailing direc¬ 
tions, admissible for a scien¬ 
tific insUtution ? 


That the sailor wants the 
result of experience alone, and he 
must receive assurance that his 
observations have been turned 
to use. When these results of 
experience have been riven, the 
theorist may point out tiie reason 
why certain routes are the best. 


' It was resolved, that Capt. Toynbee’s remarks on the pro¬ 
gramme should be printed in full, with extracts from the remarks 
of other gentlemen, should tliey contain important suggestions. 


T//E BKITISH ASSOCIATION 

Reports 

Ri'pm t of the Committee on Luminous Meteors^ by Mr. Glaisher. 
— The .appearance of meteors noticed in published journals, and 
otherwise ascertained by the committee during the past year, 
include some striking examines of such remarkable exhibitions, 
discussed and investigated very ably by astronomers, as well as 
of others passing almost unobserved excepting by accidental 
ga/ers. A few such large meteors wore doubly observed in 
England. Some have been visible in the day-time, Avhilc many 
other large and small fire-balls have been descrilied to the com¬ 
mittee, of which it is to be regretted that notices have hitherto 
tinly reached them from single observers. The months in wdiich 
these phenomena have been most abundant were September, 
December, and January last, April, June, and again quite 
recently, the last few days of July and beginning of August of 
this year. 'J'he report contains descrijitioiis of the brightest of 
these meteors, and an account of l^rof. Galle’s calculations and 
inquiries regarding the real cause of two large meteors which 
passed over Austria on the 12th and I9lh of June last, with the 
probable path that he assigned to them. If a moss of burning 
sulphur found ou the ground immediately after the disappearance 
of the latter meteor is not considered presumably meteoric, no 
occurrence of a fall of aerolites, as far as the cunimittcc is aware, 
has taken place during the past year. 

The annual star-showers have been watched for with the usual 
atlcntiou of observers in correspondence with the committee; 
and the results of Ihcir combined observations are described, with 
accounts of some other occasional star-showers, at some lengtii 
in the descriptive ])arl of the report. Althougli little important 
information w'as thus added this year to our present wcll-knowm 
star-showers of January, April, and October, and the cometary 
meteor showers of November 14 and 27, coniieclcd w'ilh 
I'empel’s and with Biela’s comet, all of which, in spite of very 
favourable w eather for their observations, were this year most re¬ 
markable l)y their iion-api»carancc; yet tlie lluetualing intensities 
of these showers at their successive periodic dates are an iinporlani 
element to record ; and in the case of the star-showers of August 
10 and DeccMnber 12 of the j)ast year, the watch was at least 
attended with mure Y’ositive success. Duplicate observations of 
meteors were obtained in them, and the general centre of diver¬ 
gence of each of these tw'o meteor-currents was pretty exactly 
ascertained. Ihight meteors were more frequent on each of these 
two niglib; than is at all usual in ordinary exhibitions of those 
showers. It will be found among these observations that the 
return of Biela’s meteor-shower on the 27th of November last dis¬ 
appointed expectation, and the sinall extent and rapid clejiarture 
ot that meteor-cloud from the earth’s neighbourhood is clearly 
shown by its visibility as a star-shower only for a single year. 

The duplicate observations described in former reports have 
been reduced at the request of the comrrdllce by Mr, T. IT, 
Waller, whose report of these calculations is added, and whose 
conclusions of their real heights and velocities arc without doubt 
very accurate and complete. 

The publication of Capt. Tupman’s observations of shooting 
stars in the Mediterranean during the years 1869-71, with the list 
of radiant points obtained from them and shown on a pair of 
charts accompanying them by Capt. Tupman, is now brought 
to a close, and the catalogue and charts have been sent 
to astronomers and correspondents of the committee in Eng¬ 
land and abroad, and in America, and discussions of these 
in foreign scientific journals have appeared, showing tlie 
important light in which the appearance of thi.s valuable new 
meteor catalogue has been regarded. Its principal part, the 
comparative catalogue of his meteor-showers with those of other 
observers, and the charts on which they are projected, ore pre¬ 
sented in this repo^ with Dr. Schmidt’s similar catalogue (the 
remaining tw'o principal meteor-shower lists, of which no account 
has yet appeared in these reports), thus placing before readers 
of recent volumes of these reports all the material contributions 
to this branch of meteoric astronomy that have yet been made. 

They are summed up in a very concise catalogue at the end of 
this report by Mr. Greg, who has selected, to corroborate such 
observations already published in his former lists, the greater 
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part of Dr. Schmidt’s and Capt. Tupman’s observations, and has 
included them with his own former collection, thus forming a 
very extended catalogue founded on all the similar work of his 
contemporaries and predecessors, and omitting but few genuine 
meteoric showers, chiefly in the southern hemisphere, which have 
only been observed by £)r. Neumayer in Australia. 

Following the method of Dr. Weiss, viz. to calculate the radiant 
points of those cornels of early and recent times whose orbits are 
believed to pass near the earth, a list of such comets for both the 
northern and southern hemispheres is annexed to ^Ir. Greg's 
catalogue, and the cases where they corroborate each other are 
pointed out. Many important and well-known comets arc found 
to have meteor-snowers as their present representatives, as 
would, perhaps, be still more apparent if more reliable orbits of 
comets could be used; but the coincidences are, however, 
numerous enough and sufficiently exact to render desirable the 
further cultivation of cometary astronomy by the help of star- 
shower observations. 

Report on Isomeric Cresols^ by Dr. Armstrong.—Little has 
l)een done by the committee during the past year. Para and 
ortho cresols have been obtained from ordinary cresylic acid, but 
it has not been with certainty determined whether the meta crcsol 
is likewise present, or whether these are the sole constituents of 
this substance. 

Report of the Committee for the Utilisation of Snvage^ by Prof. 
Corfield.—The committee has been unable, from want of funds, 
to carry on the quantitative experiments as they would have 
wished. Of the total nitrogen supplied to the farms during the 
year March 25, 1873, March 24, 1S74, 377 per cent, was 
recovered in the crops, during the preceding year 417 percent, 
was recovered, while during the first year of the experiments the 
nitrogen recovered amounted to 26 per cent. The committee 
will be enabled, through the liberality of a gentleman, to carry 
on their investigations during another year. 


SECTIONAL PROCEEDINGS 
SECTION A— Mathematics 

On the Construition of a perfectly Achromatic Telescope^ by Prof. 
G. G. Stokes. 

At the meeting of the Atsocialion in Edinburgh, in 1S71, 
it was stated that it was in contemplation actually to con¬ 
struct a telescope by means of discs of glass prepared by the late 
Mr. Vernon Harcourt, which should be achromatic as to secon¬ 
dary as well as to primary dispersion. This intention was subse¬ 
quently carried out; and the telescope, which was constructed by 
Mr. Howard Grubb, was now exhibited to the Section. The ori¬ 
ginal intent ion was to constiuct the objective of a phusphatic glass 
containing a suitable percentage of titanic acid, acliromatised by 
a glass of terborate of lead. The percentage of titanic acid was 
so chosen tiiat there should be no irrationality of dispersion 
between the titanic glass and the terborate. As the curvature of 
the convex lens would be rather severe if the whole convex 
power were thrown into a single lens, it was intended to use two 
lenses of this glass, one in front and one behind, with the con¬ 
cave terborate of lead placed between them. It was found that 
provided not more than about one-third of the convex power 
were thrown behind, the adjacent surfaces might be made to fit, 
consistently with the condition of destroying the spherical as well 
as the chromatic aberration. I'liis would render it possible to 
cement the glasses, and thereby protect the terborate, which was 
rather liable to tarnish. At the lime of Mr. Harcourl’s death 
two discs of the titanic glass had been prepared, which it was 
hoped would be good enough for employment, as also two discs 
of terborate. These were placed in Mr. Grubb's hands. On 
polishing, one of tlie titanic discs was found to be too badly 
striated to be employed ; the other was pretty fair. As it would 
have required a rather severe curvature of the first surface and 
an unusual convexity of the last to throw the whole convex 
power into the first lens, using a mere shell of crown glass behind 
to protect the terborate, Prof. Stokes thought it more prudent to 
throw about one-sixth of the whole convex power into the third 
or crown-glass lens, though at the sacrifice of an absolute de* 
struction of secondary dispersion, which by this change from the 
original design might be expected to be just barely perceptible. 
Of the terborate discs, the least striated happened to be slightly 
muddy from some accident in the preparation; but as this signi* 
fied less tW the strue, Mr. Grubb deemed it belter to employ 
this disc. The telescope exlubited to the meeting was of about 


24 in. aperture, and 28 in. focal length, and was provided 
with an objective of the ordinary kind, by which the other could 
be replaced, for contrasting the performance. When the tele¬ 
scope was turned on to a chimney seen against the sky and half 
the object-glass covered, in the case of the ordinary objective, 
vivid ^ecn and purple were .seen about the two edges, whereas 
with the Harcourt objective there was barely any perceptible 
colour. It was not, of course, to be expected that the performance 
of the telescope should be good, on account of the difliculty of 
pr^aring glass free from striae, but it proved to be quite 
sufficient to show the possibility of destroying the secondary 
colour, which was the object of the construction. 

On Cyclone and Rainfall Periodicity in connection with the 
Sunspot Periodicity^ by Charles Mcldrum. 

The catalogue of cyclones experienced in the Indian Ocean, 
from 1847 lo i^73> sul>mitied last year, indicated that during this 
period the number of cyclones in the space between the equator 
and 34® S. lat. and the meridians of 40” E. and no° E, are 
much greater in the years of maximum than in the years of 
minimiiin sunspot frequency. 

It will now, and in subsequent reports, be shown that not only 
the number of cyclones, but their duration, extent, and energy, 
were also much greater in the former than in the latter years, and 
that there is a strong probability that this cyclonic fluctuation has 
been coincident with a similar fluctuation of the rainfall over the 
globe generally. 

The present communication is confined to the twelve years 
1856-67, comprising a complete sunspot cycle. 

With regard to the cyclones of the Indian Ocean, the investi¬ 
gation is based upon the extensive collection of observations made 
by the Meteorological Society of Mauritius on the assumption 
tliat the observations are so numerous that no cyclone of any 
considerable extent or violence can have escaped detection. 

A chart has been prepared for noon on each day of the period 
during which a cyclone lasted. The chart shows the positions 
of the vessels, the directions and force of the wind, the stale of 
the weather and sea, &c. In this way tlie position ci' the centre 
of the cyclone is ascertained for each day; then, by examining 
the several charts, the duration, extent, &c. of the cyclone arc 
determined. 

The number of cyclones thus examined for the twelve years is 
113, and their tracks have been laid down on six diarts. 

The total cyclonic area in i860 and 1861 w'as about twelve 
times greater than in 1S56 and 1857, and nearly eight times 
greater than in 1867 ; in short, all the factors were greater in the 
years of maximum sunspot frequency. It is evident from the 
tabic that the cyclonic area increased rapidly from 1858 to i860, 
and diminished slowly from l86i to 1866. The registers for iJie 
years 1S56, 1857, 1866, and 1867 have been examined with 
special care in order that nothing might be omitted ; and, to give 
the utmost possible weight to those years, every instance of even 
an ordinary gale has been taken into account. In 1856 theie 
was no great hurricane at all, and the same may be said of 1857, 
1866, and 1867. From the chart for i8b6 it will be seen th it 
in April of that year there was a number of small cyclones. I'lie 
south-east trade-winds and north-west monsoon were in collision 
for a considerable time, and several cyclonic eddies of short 
duration were formed. 

If wc could obtain good values of the mass of air in motion 
and the velocity ol the wind, it would probably be found that 
the ratios of cyclonic energy were greater than those of cy¬ 
clonic area, for in the maxima years the cyclones were mu^h 
more violent than in the minima years. Assuming the mass to 
be nearly proportional to the area, and the velocity of the wind 
in a strong gale to be 55 miles, in a whole gale 70 miles, and in 
a hurricane 85 miles an hour, the amount of cyclonic energy in 
i860 was about eighteen times greater than in 1856, the squares 
of the velocities b»ng as three to five. 

Although the results are necessarily rough approximations, 
yet the fact that the number and violence of the cyclones of years 
of maximum sunspot were far greater than in the years of 
minimum sunspot is beyond all doubt. 

When a great hurricane takes place in the Indian Ocean, the 
disabled ships are obliged to put into the nearest port, and the 
newspapers in their shipping intelligence announce the arrival 
of the vessels, the dates and localities of the bad weather, and 
the amount of damage sustained. For upwards of twenty years 
the Commercial Gazette of Port Louis has publiriied all arrivals 
of vessels and all maritime events which have been reported by 
them. Considering, then, the geographical position of Mauritius, 
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a cyclone periodicity, if one exists, should be tra^ble in the 
shipping intelligence. Now, from Table II., which gives the 
published reports for 1856, i860, and 1867, it will be seen that 
the number of storms and the damage sustained in 1856 and 
1867 were insigniheant compared with the long list of hurricanes 
and disasters in i86a 

Table III. gives as complete a list of hurricanes and storms 
experienced in Mauritius as I have hitherto been enabled to 
prepare. The list comprises only such storms as from the violence 
of the wind committed considerable damage. 

Table IV., which contains a list of Bourbon (Reunion) hurri¬ 
canes and gales from 1733 to 1754, shows also the number of 
hurricanes that occurred in the maximum and minimum sunspot 
years. 

For the two islands the number of cyclones in the maxima 
years was thirly-six, and for the minima years nineteen. This 
result is favourable. 

It would appear also from M. Pocy’s researches, and from 
investigations made at Mauritius in 1872, tliat the cyclones of the 
West Indies arc upon the whole subject to the same periodicity. 
The rainfall for the twelve years under discussion is given in 
lables V. to IX. It thence appears from the rainfall at sixty- 
seven statitms that the maximum fall was in the years 1859 to 
1862, and the minimum in the years 1857, 1858, and 1864. We 
thus find a certain degree of conespondence between the cyclone 
and rainfall fluctuations ; and it is possible that if we had returns 
from America the correspondence would be much greater ; for 
it would appear from researches by Mr. G. M, Dawson, that tlie 
level of the American great lakes was considerably less in 1867- 
68 than in 1859-61. (The year 1867 has been almost the only 
exception to the rule in Europe since the commencement of the 
century, and as most of the stations are in that part of the world 
the results for 1S56 and 1857 are not so favourable os for previous 
cycles). 

A large number of additional rainfall returns has been received 
from Europe and other parts of the world, and the results, which 
will be communicated in another report, afford fresh evidence of 
a rainfall periodicity. 

(The paper was accompanied by several elaborate tables). 


SECTION B—Chemical Sciencr 

Opium Derivatives^hy \)t, C. K. A. Wright.--The 
action of free chlorine on codeine is to produce higher polyme- 
lides, especially tricodeine, from which again, by the action of 
hydrochloric acid, apocodeine is formed. 1'his apocodeine may 
be looked on as three molecules of codeine minus six molecules 
of water. Narceine is feebljr basic, but it has a strong attraction for 
liydrochloric acid, giving rise to the crystallisable hydrochloride 
Cgall^^yNO,, 4 llCl. If the salt is dissolved in boiling water, 
crystals are obtained containing six molecules of Cej-jHaaNO,, plus 
one molecule of IlCl. Basic chlorides, probably not definite 
compounds, have also been obtained. With excess of hydrochloric 
acid at 100° the elements of water are removed from narceine, 
and we get C2311<7 NOq. The hydrochloride of this base is 
iion-crystallisabLe. By the action of glacial acetic acid on 
codeine there is produced diacetyl codeine, 

N20(;. Acetic acid acts in a similar way on morphine, a con¬ 
siderable quantity of Iriacetyl niori>hinc being also produced. 
Acetic anhydride gives rise to the formation of an isomeric 
diacetyl morphine. We have, therefore,— 

a diacetyl morphine . . . crystal!isabic 

' and j9 ,, », . - • • non-crystallisablc. 

Butyric and benzoic acids give analogous compounds; so also ch t 
acetic acid and strychnine. I'he following general formulae for 
the morphine and codeine salts arc given :— 

M + wUX-wHaO, 

c + «nx-«H2<>, 

when IIX - a monobasic acid. 

On a l^henvmcnon noticed on ^boring a VVeli^ by Dr. Andrews. 
—The author described a remarkable jet of almost pure marsh- 
gas, obtained on l)oring a well near Belfast The borings first 
descended through about 33 ft. of .silt, and then reached a gravelly 
deposit 7 ft, in thickness, interspers^ with organic d^ris^ It 
was from this deposit that the marsh-gas was evolved. 

Reaction of Hydrogen^ vSrv., by Mr. Fairley.—The 

author believes that he has succeeded in preparing faypodilorous 
acid according to the eejuation H/), 4- C 4 - 2HC1O. By the 
action of hydrogen peroxide on blearing powder, and on Other 
hypochlorite oxygen is n^ved j thne, with potassium tiype« 


chlorite, KCIO + - KCl -f H|0 4 - Chloric add 

has no action on hydrogen peroxide ; neither nas sulphttretted 
hydrogen in the absence of air. By the action of ozone on hypo- 
chlorous acid there seems to be produced perchloric add. 

On the Central Equations of Chemical Decomposition, by Prof. 
Clifford, F.R.S.—-This paper was also read before Section A. 
The author thinks that chemical equations may be brought under 
a general formula. Thus, IIj 4 - Cla = 21101 If we assume that 
there is a structure common to the hydrogen and the chlorine 
atoms, also a .structure confined to the hydrogen and likewise'a 
structure confined to the chlorine atoms, we may represent this 
equation thus ; XYY + XZZ = 2XYZ, when X represents the 
common structure and Y and Z the structures which are confined 
to hydrogen and chlorine respectively. So 211. + O- = 2H2O 
may be represented thus : 2XY 4- XXZZ = 2XXYZ. These 
equations involve no hypotheses, because the fundamental facts 
of the molecular theoiy are now firmly established. Reasoning 
from these and similar equations, the author deduces the result 
that the ordinary equations of chemistry, such as those just 
stated, are expressive of facts, and that the hydrogen molecule 
really consists of two equal atoms. 

On the presence of Cyanogen in Commercial Bromine, and a 
means of delecting it, by Dr. T. E, Phipson,—The author states 
that commercial bromine often contains cyanogen ; by adding an 
equal weight of iron filings and four to five times its weight of 
water to tlie bromine, stirring, filtering, and allowing the filtrate 
to remain for twenty-four hours in a closed bottle, a precipitate of 
Prussian blue i.s thrown down if cyanogen is present. 

On a Sesqui-sulphide of Iron, by Dr. Pliip.son.—The author 
describes a grecnisn black salt having the composition FcaSa- 
This salt is produced by precipitating a ferric salt by means of 
ammonium sulphide in the presence of a free chlorite or hypo¬ 
chlorite. The salt is soluble in hot water, also in ammonia, 
giving an emerald green liquid. 

On the Chlor-Bromides and Brom-Iodides of the OUfines, by 
Prof. Maxwell Simpson, F.K.S.—The author described various 
substances obtained by acting on ethylene, &c., with iodine chlo¬ 
ride, with bromine chloride, with bromine iodide, &c. In the 
case of ethylene the substance Call4BrI, CaH4CII, and 
C2TT4ClBr, were described. These bodies may also be obtained 
by agitating the chloride bromide or iodide of ethylene with a 
solution of iodine or bromine chloride : thus, CgH4Bra + Brl 
C2H4Brl 4 - Br2. The reaction C2ll4Cy2 + BrCy -- C.2ll4CyBr4- 
Cy2 would not take place ; indeed, the author was totally unable 
to prepare the brom- or iodide cyanide corresponding to the salts 
just mentioned. 

On an Aspirator, by Dr. Andrews, F.K.S., and On another 
form of Aspirator, by Prof. Delffs, could not well be understood 
without drawings. 


SECTION C— (iEOi.oi;Y 

Phe Geological Structure of the Tyrone Coal-field, —Mr. Hard¬ 
man, after describing the position of these beds, remarked that 
tile carboniferous rocks of this district appear to resemble some¬ 
what those of the northern counties of hlngland. The coal¬ 
bearing beds are true coal measures. The underlying limestone 
is split up by numerous aedimentarv beds, and, on the wl ole, 
agrees with the Ballycaslle coal-field, which beds Prof. Hull 
assigns to the isame horizon with tho.e of the Scotch coal 
measures. The author referred in detail to the thickness and 
position of the licds. With reference tn the Dungannon coal¬ 
field, which extends from near Dungannon to beyond Coalisland, 
he lemarked that though small in area it was rich in coal seams, 
possessing twenty-four coal-beds, of which at least thirte^ were 
workable. They are highly bituminous, and two of the beds 
contain valuable seams of cannel coal. The chemical analyses 
show that these coals are valuable, possessing from 37*5 to 47 
per cent, of volatile matter for gas manufacture. In the up|>er 
rneasurcs we have valuable deposits of fire-clay, which are exten¬ 
sively used for the manufacture of bricks and tiles. The iitm- 
stones are not sufficiently abundant to l)e worked, yet they yield 
as much as 217 to 35*5 per cent, of metallic iron. There must 
be from 30,000,000 to 40,000^000 tons of coal yet untouched* If 
m count the smaller beds we shall have at least 9,oop, 0 tX 3 more, 
I'he coal-field is bounded on the north-west by a large fault, 
which brings down the coal measures on the south against the 
calp and lower limestone. It must have a downinuri throw of 
2,000 fett. Northwafds, the Umestont Is coveted by trias, 
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without anj intervening coal measures, for three-and-a-half 
miles, when a small trough of the middle coal measures, with four 
of the upper Coalisland beds, rise up. This field is but two* 
and-a-half miles long, and a quarter wide, and yet it must con¬ 
tain the whole series of the middle and lower coal measures, the 
millstone grit and Yoredale beds. Here, the author calculates, 
there are £x:>,ooo tons of coal. The author proceeded to explain 
when and how the two coal-fields became isolated from each 
other; and why, in the immediate vicinity of these coal measures, 
the Permian rocks are, found reposing directly on the limestone. 
At the close of the carboniferous period the rocks were forced 
into flexures, ranging east and west, owing to forces acting from 
the northwards, as I'rof. Hull shows acted in England. Denuda> 
tion following, wc had a set of plains, or edges of limestone, and 
troughs of coal measures, all of which were overlapped by the 
Permian and Trias. On subsequent denudation and post-triassic 
faults occurring, some portions of the coal measures would be laid 
bare or saved beneath the newer formations. As the whole dis¬ 
trict is cut up by faults, and the rock exposures few, the evidences 
of these flexures are obscure. 


SECTION D-r>ic)LOGY 
Department of Zoology ano Hotany 

Dr. Williams read a ptiper On Specimens of Ah^a from jersty. 
The paper referred to the large number of species of marine 
algic to be found at Jersey, and to tlie favourable position of the 
island for their development. J )r. Williams produced a splendid 
collection of algtv preserved by a lady residing in J )ubliii. 

Prof. I^awson read a paper On ceriain peculiarities in the In- 
tiinn AmpelideiC, He remarked that many of the species were 
climl>er8, with their branches interlacing in the tops of the 
highest trees. In the stems of all were to be found numerous 
very large ducts, and these ducts were filled with intra-ccllular 
vesicles, in which, at a certain time of year, abundance of starch 
was developed, lie also remarked that in the fruit most im¬ 
portant diflerene^s miglit be found, but that these afforded no 
means by which to divide the genus into natural sections. Witli 
respect to the inflorescence, he said there was great variety of 
form. Two species only reached the eastern coast of Africa, 
most being confined to India, though some few were common 
throughout the Malayan Archipelago". 

On the Groioth of Jreefernsy by D. Moore. -The general 
conclusions arrived at in this paper were (1) Some of llie kinds 
of tree-ferns grow with greater rapidity and form their stems 
in a much shorter period than is generally supposed to be tlie 
case; (2) After they attain a certain height the acrogenous buds 
are formed much closci together, one above the other, than tliey 
are lower down on the stem; hence their elongation is much 
slower; (3) Some of the sorts which at first form short rhizo- 
matous stems before liiey take an upright position require a 
considerable number of years to perfect the early parts, but after 
the stem has been formed and an upright position taken, the 
growtli is much quicker and the elongation advances rather 
rapidly compared with it, while the stem remains in a rhizomatous 
state. 

Mosses of the North of f reland^ by S. A. Stewart.—Turner, in 
1804, enumerated as Irish 230 species of mosses; Dr. Taylor, 
in 1836, inentions about the same number ; and I^r. D. Moore, 
in 1872, gives a list of 385 Irish species, to which the author of 
the present paper adds four others, viz., 389, or more than two- 
thirds of the British mosses. Thus, relatively to the British 
k 1 ora, Ireland has quite os large a proportion of mosses as she 
has of flowering plants, proving that Irish muscology has not 
been neglected. No separate lists of the mosses occurring in the 
northern counties have been published ; but after con.sulting the 
records of Dr. Taylor in the “ Flora Hibemica,” and the valu¬ 
able list of Irish mosses by Dr. Moore, also some detached 
papers on the subject, the author ascertains that the number of 
species occurring in the district amounts to 195, or more than 
one-half of the Irish mosses. The district is defined to consist 
of the counties of Down and Antrim, with a small portion of Co. 
Derry, bordering on Antrim. The list includes a large number 
of rare mosses. The following have not been previously re¬ 
corded as Iri^, viz. x^Fissidetis incumis Schw. var. Lylei^ found 
only on a greensand rock on the Black Mountain, near Belfast; 
Tayloria xmn/rt, in small quantity, near the sumini^ of Ben- 
bradagh Mountain, Co. Derry ; Mnium subglohosunu wt peat 
bog on Cave Itill, near Bellast, and in a similar hab.tat on 


Carrickfergus Common ; Seligeria calearea^ on Black Mountain, 
near Belfast, appearing like black specks on small lumps of 
chalk in the grass. Mr, C. P. Hobkirk, of Huddersfield, has 
been kind enough to identify the specimens of the above-named 
mosses. 

Prof. Dickson exhibited specimens of an abnormal form of the 
ox-eye daisy {^Chrysanthemum lcucanthemtnii\ in which the 
outer florets of the ray (normally ligulatc and ft:malc) exhibit an 
irregularly tubular corolla, not very unlike that in the neuter 
florets in certain Centaurcas. Structurally these ahnonual florets 
are hcrmaphriKlite, but appear alway.s to be functionally neuter 
or sterile. 

Mr. Benlham remarked that similarly abnormal tubular floret s, 
structurally hermapliroditc, and functionally neuter, occur in 
certain varieties of Chrysanthemum indicnm an<l Dahlia. 

Mr. G. lienthnm, F.R.S. read a report On the rctcnf pro^qrcss 
and present state of Systematic Ilotany^ commencing with a sum¬ 
mary sketch of the slate of .science in 1830, when tlie natural 
method of Jussieu was beginning to supersede the sexual system 
of Idnnicus;*of its progress from that year to 1859, when the 
study of the general affinities of plants had entirely su]>erseded 
the classing them according to single organs ; and of the great 
advance effected since 1859, owing to the explanation of afliiiities 
given by the adoption of the doctrine of evolution. After some 
notes on the language to be preferred, systematic works were then 
considered under the six several heads of Ordines plantarunt^ 
Genmi plantantniy Speciesplantarnm^ Monographs, Floras, and 
miscellaneous descriptions. Under each head the particulars re¬ 
quired were specified, the ])rincipal recent works glanced over, 
with a short mention of the chief desiderata now recommended 
to the attention of .systematic botanists. 

Prof, Thiselton Dyer refcrrerl to the paper as evidencing the 
labour necessary to acquire a proficiency in the knowledge of 
botany. Some people thought botanical study was a kind of 
pastime, but the paper just read proved the contrary. 

Sir John I/uhbock believed that mnfatis mutandis a great deal 
of wliat Mr. Bentham said with regard to systematio botany 
would apply equally to zoology. 

Prof. Dickson gave the results of his investigations on llic cm- 
bryogeny of Iroptcolum pcre^riuum and TtopLColnm speciomm. 
In these species the principal peculiarity consists in the constant 
penetration of the carpcllary tissue by the extra-seminal rool- 
process. In Troptwliim majiis the cxtra-scminal root-process 
developed from the outer side of the base of the siispensor. 
After perforating the .seed-coat it becomes elongated, and finishes 
its course in the cavity of the seed-vessel. In rare cases, however, 
this proces.s has been found to penetrate by its very extremity 
the^ carpcllary tissue. In Trofeoluni percgnnum the exlra- 
seminal process penetrates the carpel after Iiavirig run in the 
cavity of the seed-vessel half-way. In 'Dopuolum ^peciosum 
this process dqis into the carpel immediately after emerging from 
the seed. Dr. Dickson remarked that some would be dis[»osed 
to look upon the almormalily in Iropteoluin majus and the nor¬ 
mal form in 'Jrop<eofum pere^rinum as forms representing wlirt 
might be viewed as stages in the evolution of such a species as 
Troptcolum speciosnm from srrme for m analogous to Iropaolum 
majus. In regard to this, J>r. Dickson adversely ciilidscil the 
Darwinian hypothesis, as, in bis o])inion, inapplicable to the case 
under consideration. 

Mr. A. W. Bennett read a paper On fhefnm of polien-’j^iain^' 
in reference to thefertilnation of jUax 'crs. 1 ie stated t hat all hough 
not unfrtMjucnlly a common form of pollen-grain runs through a 
whole group uf plants, yet more often the form is found to be 
adapted to the requirements of the specie.s, and varies even 
within a small circle of affiiily. In those plants which are fer¬ 
tilised by the agency of in.sects, there are three general modes in 
which the form of the grain is adapted for the purpose. We 
have, firstly—and tliis is by far the most common form -an 
elliptical grain, with three or more longitii<linal furrows, as in 
Ranuniulus ft aria ^ Aucuha japctiua^ and Jlryonin dioiea ; 
secondly, spherical or elliptical, and covered with spines, as in many 
Composita?, Malvaceae, and Cucurbitaccnj; and, thirdly, where 
they are attaciied together by threails or a viscid excretion, as in 
Kichardia rFMiiopica. In those plants,on the contrary, which are 
fertilised by the agency of the wind, as most grasses, the hazel, and 
Populus balsamifcra, the pollen is almost perfectly spherical 
and unfurnished with any furrows, and is generally, moreover, 
very light and dry. The genus Viola supplies two very markedly 
different fi rrtis, in one of uHjh, the section to which f’’, eanin ^ 
and cdonita belong, the giaiiLs have the ordinary ellipiUjl 
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three-furrowed form, and where every point of the structure of 
title style and stigma is favourable to fertilisation by bees; the 
other, the section to which T. trfco/or belongs, where they are 
very much larger and either pentagonal or hexagonal, and the 
ityle and stigma are adapted for fertilisation by Thrips. In all 
Crucifers hitherto known the pollen lias tlie most common form. 
Pringleor antiscorbuiica^ the “ Kerguelen’s Land cabbage,has 
been shown by Dr. Hooker to be wind-fertilised, from the fol¬ 
lowing considerations; the absence of petels, the^ absence ol 
honey-glands, the exserted style, and the stigma being covered 
with long papilhe. The form of the pollen supports the same 
view, being very small and perfectly spherical, extremely dif¬ 
ferent therefore from every other plant of the order. In the 
cowslip and primrose there is a uniform difference in size between 
the pollen belonging to the two dimorphic forms, tliat of the 
short-styled being always consideiably larger than tliat of the 
long-styled form. An interesting discussion followed, in which 
Dr. Hooker, Prof. Dickson, Sir J. Lubbock, I’rol. Balfour, and 
Mr. W. E. Hart took part. 


SCIENTIFIC SERIALS 

Memork ddla Sockla dt\ifU Spettroscopisti ItalUini^ June.— 
This number contains a very interesting account of the theories 
of the cause of formation of comets’ tails, by Schiaparelli. The 
author seems to .have no doubt that a repulsive force is in action, 
and that the only two acceptable theories are that the force is 
due to electricity or the repulsive power of the sun’s heat-— 
Tacchini contributes a note on the polarisation of the zodiacal 
light, in^whicli he corroborates Wright’s observations of polari¬ 
sation, and the presence of reflected sunlight. He also adds 
position observations of Coggia’s comet in June.—Prof. I.orcn- 
zoni contributes a pai)er On some theoretical researches for a 
manner of rendering the whole of the solar chromosphere visible 
at once. 

liullctiH de rAcademk Kovidc de tome 37, No. 6.' - 

This number contains an article by M. P. I. Van Beneden, On 
the whales of New Zealand. He refers to the fact that Dr. Gray 
of the British Museum has recognised three species in the New 
Zealand district, Neobahrna vtargiualu^ Caperea antipodium, and 
Maclcayius aust) aliensis, and urges that among the right whales 
there should be but one genus, Pala na. Those genera were 
established on imperfect data, and nOw that we have more 
material, several supjiosed diagnostics are found not to exist, and 
those that are established are of no great importance. As regards 
iJie skeleton at the Museum at Paris, studied by Prof. Lilheborg, 
being without the ear-bone, that had been removed to be ngured, 
and had not at the time been replaced. It is reported, however, 
as safe. Dr. Gray, believing that Van Bcnedcirs drawing of the 
car-hone was from some other source, erected it into a new genus. 
—MM. Cornel and Briart draw attention to some little known 
beds of phosphate of lime in the cretaceous beds of Hainault, and 
urge their being worked commercially.—M. GJuge gives a short 
note on tonic muscular contraction being converted into 
rhythmic contraction. His observations were on the sphincter 
ani muscles of rabbits, and he refers to similar experiments by 
M. Goltz on a dog. lie believes that such experiments may 
lead to the explanation ol the rhythmic contraction oi the heait. 


into actual contact with them,*chabgcs in a few seconds to a livid 
greenish-yellow colour. The natural colour returns about ten se¬ 
conds after the removal of the hand. The author believes that this 
remarkable action is chiefly exerted during or near the period of 
fertilisation, and proposes to examine further the nature of the 
substance emitted,—New conditions for the production of the 
silent electrical discharge ; its influence on chemical reactions; by 
M. A. Bolllot. The author concludes, from his experiments, 
that the space traversed by the silent discharge can be con¬ 
siderably augmented without a diminution in the chemical 
effects produced.—On some tungsten minerals from Meymac 
(Correze), fourth note, by M. Ad. Carnot. The minerals now 
described are wolfram (containing FeW04 and MnWO^) cal¬ 
careous scheelile (containing CaW04), and hydrated tunstic acid, 
to which the author assigns the formu]a2 WOg, 5 HO, or WOs, 2 HO 
(old notation),—On the supposed migration ol Phylloxera 

tj Qutvrus coccifera^ by M. Balbiani. The author states his belief 
that the species seen by M. 1 Jehtenstein on this tree is not identieal 
with PhyllflXtra vastatrix. The following species of Phylloxera are 
recognised in addition to vastatrix :— /\ tjuenus, especially inha¬ 
biting Qnerens peduncnlata, and P. coedna, inhabiting Q. rohur. 
The species found by M. Lichtenstein on Q, t oedjera it is pro¬ 
posed to name 7 ’. lichUnsteinii. —Experiments on the employment 
of alkaline sulpho-carbunatcs for the destruction of Phylloxera ; 
a letter from M. Mouillefer to M, Dumas.—On new points at¬ 
tacked by Phylloxera in Beaujolais ; a letter from M. Rommicr. 
—CJii the actual stale of the invasion of Phylloxera in the 
Charentc provinces ; extract from a letter from M. Maurice 
Girard.—Eraployincnt of the water used in purifying gas for the 
destruction ot J'hylloxera ; a letter from M. G. llcaumc.—Note 
on the action exercised by the soil of vine fields on sulphuretted 
giscs, and mcmair On the propagation of Phylloxera, by M. 
Gauvy.—Other communications were received on the same sub¬ 
ject from various authors, and M. Dumas gave a thume of M. 
Balbiani’s observations, and staled that in future the sending of 
living specimens of the insect to Baris would be interdicted.— 
The Minister of Foreign Affairs forwarded to the Academy a 
communicaiioii from the h'rench Consul at Messina, relating to 
the opening of new vents of eruption in Etna, and on some 
earthquakes felt at Messina.—On a transformation of the equa¬ 
tions of celestial mechanics, by M. Allegret.—On the causes 
which modify the selling of plaster, new cements with plaster 
and lime bases, by M. iCd. Landrin.—Action of heat on phe- 
nylxylene, by M. P. Barbier. The products arc anthracene, 
benzene, and xylene, produced thus— 

— ^ 14^^10 + II2. 

—On a case of decomposition of chloral hydrate, by M. Tauret* 
By the slow oxidation of this substance, carbonic oxide is libe“ 
rated. The author thinks this furnishes a new explanation o^ 
the action of chloral upon the system, and accounts for the acci¬ 
dents occasionally resulting from its use.—On the development 
ol red vapours during the boiling of saccharine juices in manu¬ 
facture, by M. E. J. Maumene. The author attributes these to 
the action ol nitrates. On the rble played'by gns in the coagula¬ 
tion of the blood, by MM. E. Matthieu and V. Urbain.—Syn¬ 
thesis of purpurine, by M. F. de Lalande. This was effected by 
the action of oxidising agents on pure alizarine.—During the 
meeting, a communication was read from his Majesty the 
Emperor of Brazil, oftering his thanks I0 the Academy for 
adding a young Brazilian astronomer to one of the Transit of 
Venus expedtikinSto 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept. 14.—M. Bertrand in the 
chair.—The following papers were read :—Science before 
grammar, by M. K. Chevreul. A considerable portion of the 
]iaper (which is but an abstract of a more lengtny memoir) is 
d*-voted to a discussion of the word *^/actP The author also 
d aws a parallel between psychic and chemical analysis, the 
former separating simjile ideas perceptible by the mind, and the 
latter ponderable simple substances perceptible by the senses. 
Tlie difference between the moral and political sciences and the 
sciences of the domain of natural philosophy is pointed out, and 
in an appendix the author states his reasons for dissenting from 
scepticism and ninteriallsm.—On a particular toxic action exer¬ 
cised at a distance by fV, hinem auiumnale at the time of flower- 
iiig; extract from a letter from M. Is* Pierre to M. Dumas. The 
band, when held near the $tnthers of the flower.s without coming 
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FRIDAY, SEPTRMnwR 25. 

Quekktt MiCR0SC0riCAT.CLua, at 8.—On the Salivary O lands of the Cock* 
roach. y T. Charters White, M. R. C. S. 


TO SECRETARIES OP SCIENTIFIC 
AND LITERARY SOCIETIES. 

// having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all ivho are interested in 
Sfimtific and literary subjects, the Publishers have determi 
devote a portion of their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, tSr’r., at the nominal charge of One SldWing for each 
insertion. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must he sent, addressed to the Publishers, by 
Wednesday Mornings. 

Office— 29, BEDFORD STREET, STRAND. 

EVERY THURSDAY, PRICE 4//. 

‘‘NATURE." 

CHARGES FOR ADVERTISEMENTS. 

7 'hree Hues in column, 2s. 6 d,; gd, per line after, 

£ d. 
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IVhole page .660 

Advertisements must he sent to the Office before 12 dclock 
on Wednesdays, 

Post-office Orders payable to Macmillan & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C 


« NA ture:* 

Nearly all the Back Numbers of Nature may be obtained 
through any Booksdler, or of the Publishers, at &e Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, VoL 9, bound in cloth, price los, 6 d, 

Cloth Cases for binding all the volumes, price is. 6 d. each. 

Reading Cases to hold 26 numbers, price 2 s. 6 d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 94 hours the 
hair becomes its original colour, and remains so by an occasional using, 
lor. 6 d., sent forP.p. order.ALEX. ROSS, 248, High Uolbom, Lon¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an Ul-formed nose is quickly shap^ 
to perfection. Anyone can use them, irndwiffiout pain. 
sent carriage-free for P.O. order,—AiLEX. ROSS, *48* High H^bom, 
X/mdon. Jpimphlet sent for two stamps. 


TIS L E S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern ; packed itiDeal Cabinet 6 ft- 
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Reflectors for projecting the Figures on the Screen .. a 12 6 
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Ditto traced on blackened Gla-ss, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ- 
mas I.ectures given by Dr. Tjrndall at the Royal Institution 5 o 

TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W, 
(Three minutea’ walk from South Kensington Museum). 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Ey Appointment to the Royal Institution of Great Rrtiain), 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed ^ upwards of 500 Medical Men to be the most cflcc- 
tive iiivciiliou in the curative treatment of Hernia. Hie use of 
a steel spring, so often hurtful in its efTects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT 1 .EVER, ntting with 50 much case and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Tru.ss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer. 



JOHN WHITE, 228, FiccadiUy, 

Price of a Single Truss, i 6 s., air., a6r. and 31^. 6rf, \ 


Double 
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on over an ordinary stocking. Price 4s. 6rf., 7X. 61 ,, ros, , and i6f. each. 
Postage free. 

JOHN WHITE, ManufMturer, 228, riccadilly, London. 
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NATURE 

~^^RATURE” SERIES. 

A SERIES OF POPULAR SCIENTIFIC WORKS. 


Vol. I.—The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, 

F.R.S, With numerous Illustrations. Second Edition, crown 8vo, 3J. 

“To any student who wishes to make himself, in a comparatively short time, well acquainted with the principles and the 
application of the spectroscope, we cannot recommend a better treatise .’’—RevienK 

Vol. II.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 

M.P. V.R.S. With numerous Illustrations. Second Edition, crown 8vo, 3 j. 6 «/. 

“ We invite attention to the admirable manner in which the subject of insect metamorphosis is illustrated by excellent figures.” 
^Field. 

Vol. III.—The BIRTH of CHEMISTRY. By G. F. Rodwcll, F.R.A.S. F.C.S., Science 

Master in Marlborough College. With numerous Illustrations. Crown 8vo, 3.f. (id. 

Mr. Rodwell’s work is the product of scholarly investigation. Chemists cannot fail to enjoy it, and those who are not chemists 
will be tempted to enter on the study of its mysteries .”—and Druggist. 

“ A thoughtful, suggestive, and decidedly readable work .”—Quarterly Jmirnalof Science. 

The TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 

in the Andersonian University, Glasgow. With numerous Illustrations. Crown 8vo, ^s. 6 d. 

To he shortly published. 

POLARISATION of LIGHT. By W. Spottiswoode, LL.D. F.R.S. With numerous 

Illustrations. Crown 8vo. 

The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 

Anatomy at St. Mary’s Hospital. With numerous Illustrations. Crown 8vo. 

On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 

JOHN LUBBOCK, M.P. F.R.S. With numerous IJlustralions. Crown 8vo. 

MACMILLAN & CO., LONDON. 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


Completely dyed in 10 minuter without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON'S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
.Shetland shawls, or any small article of dress, can easily be dyed in 
a tew minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c, 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then .sub¬ 
mitted to a hot bath of JUDSON'S DYES. Beautiful effects are thu^ 
produced in green, pink, brown, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S DYES. Charming Bouquet may l>e thus compo.sed. 

JUDSON’S DYES.—Ink—Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 


London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 

FOR EXCELLENCE AND CHEAPNESS. 

M. PILLIS^HER, 

Optician and Manufacturer of 

ACHEOMATIC MICROSCOPES. 

and all kinds of Scientific Instruments. 

Fillischer'a 
St- Thomas's Hospital 
Microscope, 

As supplied to’ the principal Uni¬ 
versities and Hospitals. 

Monocular, >C5: Binocular, xo tOir. 

PILLT.SCHEK'S New Series ot 
Correction and Immersion Ob¬ 
ject-glasses, from ^ to inch, 
unequalled for ri'eir brilliant De¬ 
fining and PeiiU rating Power. 

PILLISCHER'S Improved CLI¬ 
NICAL THERMOMETERS, 
in Sterling Silver Cases, 3]^ in., 

145,; 4i in., X7r.: 6in., in Wooden 
Case, xor., including a Kew Certificate. 



JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and is 
other snades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and wUl not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. a Black for walnut; Canary for 
satin ; al^o black, lavender, magenta, and many other colours 

SIXPENCE PER BOTTLE, 

Of Chenuits and Oilmen m London, Chemists and SuUonen in thn 
Country. 


ILLUSTRATED DESCRITTIVE CATALOGUE MAY BE HAD ON 
APPLICATION to: 

88 , New Bond Street, W., London. 


HOLLOWAY’S PILLS and OINTMENT. 

—Deranged Stomach.—Sick Headache.—Our comfort, hrmpiness, and 
security depend on the knowledge that most diseases origiMe by ap¬ 
parently a trifling beginning ; and the large proportion of them spring 
from inattention to the state of the stomach. Fi’ofessor Holloway has 
turned this knowledge to umful account by discovering medicines which 
rectify the error as soon as it is seen, and save the system from loss of 
appetite, strength, and energy, which are, without exception, the at- 
tendwts oil disordered digestion. They ward off likewise the torturing 
sick headache. The Ointment should be well rubbed twice daily over the 
stomach, liver, and bowels; to them it penetrates, and upon them it 
immediately exerts its renovating influence* ^ 
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WORKS IN MEDICINE, £g. 


Dr. McCall Anderson on the TREATMENT 

of DISEASES of th* SKIN; with an Analysis of Eleven Thousand 
Consecutive Cases. Crown 8vo, 5^. 

Dr, T, Clifford Allbutt on the USE of the 

OPU rHAT.MO'G(»PE in DISEASES of the NERVOUS SYSTEM 
and of the KIDNEYS ; also in ceitain oilier General Disorders. 8vo, 
I 5 J. 

Dr. Wilson Fo* on DISEASES of the 

STOM A(?H lleinp a Third and Revised Kduioii of the DIAGNOSIS 
and TREATMENT of the VARIETIES of DYSPEPSIA. 8vo, 
8s. (id. 

Dr. Wilson Fox on the ARTIFICIAL PRO- 

JIUCTION of TUIiERCT.K in llie I.OWKR ANIMALS. With 

4io, 5f (id. 

Dr. Wilson Fox on the TREATMENT of 

HYPER PVR EXIA as illustrated in Ariite Articul.tr RlicuiiMtism by 
nie.'iiis of the KMcrnal Application of Cold. 8vo, ar. (yd 

Professor Flow*^r’s INTRODUCTION to 

ihf < )S ri'‘OI,()i »V Ilf the M.'\MM.\LIA I.n rnres at the Royal Col- 
of Siiri.;eons. Wnli T11iistr,tiiOMs. (»Io1k* 8vo, 7 .? 6f/. 

Dr. Wharton Hood on BONE-SETTING 

(so I'al edi and its Relation to the Treatment of Joints crippled by In¬ 
jur v, Rheiiinaliuii, Jijfl.iium.'tLioii, Hic. Ciown Hvo, 

Dr. H. Maudsley’s BODY and MIND : an 

liniuiry^ into iheir ('nnnuotion and Mutual !• fliieiiee, specially iti rt fii*- 
cnce to Mc.it.il Disorders. New Edition, with P.sydioiojjKal E%s.iys 
added. Crown 8vo, 6 s. od. 

Dr. J. Maepherson’s OUR BATHS and 

WELI.S: the Miuetid Waters of the Rntish Islands; with a List of 
Sea IjaLhinjr Places. Ecap. 8vo, 35. id. 

Dr. J. Maepherson’s The BATHS and 

WELLS of EURt)l*E : their Action and Use.s ; with Not ice* of Cli- 
in.itic Resdrts and D>et ('ures. New Edition, Revised and Enlarged. 
Kxlia fcap hvo, Oj. (xt. 

Dr. E. C. Seaton’s HANDBOOK of VAC- 

GINA I'HlN. Extra fcp. 8vo, 8r fx/. 

MACMH.I.AN & CO., LONDON. 


TRUSSES (Self-adjusting), in use for the 

1.1st sixty years, and same as worn by his late Maje.sty William IV. 
From lof. each. SALMON ODY & CO., by appointment to the Army 
and Navy, 29a, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8f. ; Ladies* Chest Expanders from . 6(/.—SAL¬ 
MON Ol>Y & CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES* ABDOMINAL BELTS, made to any 
sire. Directions for self-measnrenient and prices post free. SALMON 
ODY & CO.. 292, Strand, London. 



Dr. Russell Reynolds’ SYSTEM of MEDI 

CINE. Jn8%o, price 251* c.icli. 

Vol. I —GENERAL DISEASES; or, Affections of the Whole System. 
SpcoihI Edition. 

Vol 1L —JW^EA'nKS of the NERVOUS SYSTEM and of the S'lVi- 
iMAt II. Second Edition 

Vob III.—DI'^EASESof the DlCiEsTlVE SY.VPEM (cnniinued); I>iS' 
ras'sof tne Mouth ; DihiMses of the Rf^itiratory Svstem 

Vol. 1 V-I> 1 >E\SKS ofthr CIRCUEAIORY SYSTEM, the Blood- 
(J’aTid'il.ir, the Urinary, the Kcprodnciivc and (hitancniis 
Systems. prepanitiou. 

M.ACMILLAN & CO., London. 


HEALTH FOR ALL. 


P RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at 7u. iJr/., and 2 s. ()d. 
Sent free on receipt of 8, 14, or 33 stamp.s. 

This fine BLOOD Medicine is warranted n^t to contain a single particle of Mercury, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURKLY VEGliTABLK. One Inal will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, I^ungs, Kidneys, Liver, Bowels, and likewise in .Skin Diseases. These Pdls create new, rich, and pure blood, 
and expel all impurities. I'hey give immediate relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong ii^e. 

There is considerable saving in buying the larger boxes, as a 2 s. 9/. box contains lOO pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithficld, T^ondan. 

The Government Stamp is fm every box. 


LUNG HEALER, 

FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 

P RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a permanent and lasting cure, even in cases where eveiything else has been tned and ftiLd. 

LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse¬ 
ness, Plilegm, Tickling of the Throat, Shortness of Breath, Incipient Decline, Numbne.ss and Weakness of ihc Lungs, Pams in the 
Chest, ana Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lung.s, TubercuUr Disease, Expectoration, Palpitation 
and ail the symptoms of Impending Consumption. 

LUNG HEALER strengthens the Lungs and thereby prevents Consumption. The Voice improves ; Coughs and Colds are 
guarded against. It thoroughly eradicates hereditary consumptive taint if taken in time, and all who may be threatened with 
decline may rest in salety after a few doses of LUNG HEALER. 

Sold in bottles at 2 j. 9^/.by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Govcrnmtnt Stamp is on every bottle. 


Order of any Chemist. 
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SECURITY FROM FIRE AND THIEVES. 

CHATWOOD'S “INVINCIBLE” SAFES 

CAN ONLY BE HAD IN LONDON, AT THE DEP6T, 


:i2o, 



CANNON STKEET, E.C. 

Chatwood’s “ Invincible ” Safe Dep6t is .situate near King William's Statue, at the corner 
of Cannon Strett and King William Street. A Price List containing full details of the constrtic- 
tion of these Safes is forwarded post-tree on application to Scott and Liddell, Sole Agents. 
The list is Net Cash, and for quality cannot be equalled, comprising, as they do, the list 2 
quality with .solid flange, lock case, and the frame, and the list 8 quality with intersected metal; 
curvilinear edge, claw bolts, and gun powder-proof unpickable lock. The only secure and 
reliable Safes sold, and, as proof thereof, is the only Safe made subject to Thirty-six hours' 
test with any kind of burglars' appliances before delivery. 

PRJZE MEDALS. 

Paris, 1867. Havre, 1868. Dublin, 1865. Oporto, 1868. Vienna, 1873. 


120, CANNON STEEET, LONDON, E.C. 


L. OERTLING, 

TUBNMILL STREET, NEAR FARRIM6D0N STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OF 

CHEMICAL, ASSAY, AND BULLION BALANCES, 

Maker to the Bank of England, Assay O/Tice of the Royal Mint, &c., &c. 

By AppoinimmL 

Hydrometer and Saccharometer Maker to theJ^oard of Inland Revenue. 

Council Medaly 1851. First Class Medal^ 1854 1862. 


A FEW ARTIST’S PROOFS 

OF THE 

PORTRAIT of PROF. TYNDALL, F.R.S., D.O.L., LL.D. 

(ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper, and may be had at the Office of NATURE, 29 , Bedford Street, Strand, W.C. 

PRICE 5s. BACH, 

OR THROUGH ANY BOOKSELLER. 

“MAZELINE” GOLD JEWELLERY. 

(Catalogue post free.) 

j8c. GOI.D.—Superseded by the above imitation Jewellery—solid, durable, and cheap. 

r8c. GOLD.—Desifrns, beautifully copied in the above, and not to be detcc.'^d l^m the precious metal. 

t8c. gold.—J ewellery, is reproduced in all the latest fashions (Enslish, French, Swiss, Italian, &c.) 

“MADELINE" GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and desifi^n by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the la.st 
its 18c. gold appearance, which cannot detected. 

CASH PRICES. 

Watches, 355. to 45;. Alberts* ax. to 5X.; Long Chains, 5X. to 8x. 6d, ; Lockets, ax. to 5s. 6d.; Crosses ix. 6d. to 4X. 6d.: Ladies' Gem Rings, ax. to 
; Wedding and Keeper Rings, xx. to ax. Cd, ; Gents' Finger Rings, ax. 6d.to6s, ; Bracelets, ^x to lox. 6d. : Studs, ts, to 3s. 6d. ; Links, ix to 3X. ; 
Bieast Pins, ix. t0 4X. 6d ; Brooches, ix. 6d. to js. 6d. ; Ear Kings, xx. 6d. to 6 r. fv/. ; Sets (eft xa/rx). Brooch and Ear Rings, 5x Od. to xox. 6d. ; Pencil 
Cgses, 2X. to 4X. 6d,; Gents' Snake Kings (Plain Head), jx. 6d., Head set with Brilliant, &o., sx. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and f>roduction of the above, are now enabled to offer 
and guarantee against all other competitors a superior, well-finished, and correct imitation of the precious metol, at prices within the reach of all. 

CAUTION*—Certain persons arc endeavourii^ to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.6.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Fuff-priced Catalogues and Press Opinions of the ** MAZE LINE " GOLD JEWELLERY to be obtained ot 

MESSRS- MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DBVONSHIRB SQUARE, BISHOPSGATE, LONDON, B. 

P.O^O. to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

___^^NTS WANTED for the above throughout the ifnited Kingdom. LIBERAL TERMS. 

Printed by R. ,^'^^^**0** 7 “*!.?• ^'[l?*** Strart HUl^in the Cjty of Loudm, and_ publMhed by Macmiulan A Cr*.* 
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•• To the solid ground 

Of Nature trusts the mind which builds for aytl ^— Wordsworth 


No. 258, VoL. 10] THURSDAY, OCTOBER 8, 1874 [Price Fourpence 

Registered as a Newspaper at the General Post OflBco. [All Rights are Reserved. 


YORKSHIRE COLLEGE OF SCIENCE, 
LEEDS. 

President—Lord F. C. Cavendish, M.P. 

The FIRST SES'^ION will commence on MONDAY, October a6th, 
1874, and terminate July '.>3rd, 1875. 

CLASSES. 

Mathematics—Professor A. W. Kticker, M.A., Fellow of Brasenose Col¬ 
lege, Oxford. Fee, 13.9. 6^1 per session. 

Experimental Physics—Professor A. W. Riicker, M.A. Fee, £1 las. 6d. 
per .session. 

General Chemistry—Professor T. E. Thorpe, PhD. F.R.S.E. F.C.S. 
Fee, ;^4 4s per ses.sion. 

Chemical T^aboratory—Professor T. E. Thorpe, I*h D. Fee, from £4 4s. 
per month ; whole session, ,(^17 17^. 

Geology and Mining - Professor A. Green, M.A. F.G.S., Ixte'Fellow of 
Gonvilht and Caius College, Cambridge. Fcc, £4 4s. per session. 

Textile Industries—Frofessor William Walker (Endowed by the Cloth- 
workers* Company, T,ondon). Fees: Course A, £10 lus. ; Course B, £5 SS- 
The arrangement for Evening Classes will be announced hereafter. 
Prospectuses of the Courses of Lectures are now ready, and may be had 
by written application to the Secretary. 

J. D. HEATON, Chairman. 

Sept. 94, 1874. HENRY H. SALES, Secretary, 

LONDON SCHOOL of MEDICINE FOR 
WOMEN, 

30, Henrietta Street, Brunswick Square, W.C. 

Council—Dr. Charlton Bastmn, Dr. Billing, Dr. F.lizahelh Blackwell, Dr. 
King Chambers, Dr Chcadle, Mr. George Cowell, Mr. Critchett, Mrs. 
Garrett Anderson. M.D., Mr. Ernest Hart, Mr. Berkeley Hill Professor 
Huxley, Dr Huizhlmgs Jackson, Dr. Murie, Mr. A. T. Norton, Dr. 
Payne, Dr. W. S. Playfair, Dr. Burdon-Sanderson, Dr. Sturges 
Lecturers—Mr. A. W, Uenneit, Dr. King Chambers, Dr. Cheadlc, Mr. 
Critchett, Mrs. Garrett Anderson, M.U., Mr. Heaton, Mr. Berkeley 
Hill, Dr. Murie, Mr. A, T. Norton, Mr. Scliilfcr, Dr. Sturges. 

Dean of the School—Mr. A. T. Norton, vice Dr. Anstie, deceased. 

The WINTER SESSION of 1874-75 will open on OCTOBER 12th and 
will comprise Classes in Anatomy, Practical Anatomy, Physiology, and 
Chemistry. 

For further particulars apply to the Dean of the School. 
__EMMA HEATON, Secretary. 

QUEEN WOOD COLLEGE, near STOCIL 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe. 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr, Tyndall, F.R.S.; Dr. Voelcker. 
F.R.S.; Dr. Williamson, F.R.S. 

C WILLMORE, Principal. 

ROYAL COUNCIL OF EDUCATION_ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Anglyses and investigations conducted.—Apply to PioC 
B. V. Gardner, F.B.S., F.S.A., 44, Berners Street. W» 


“NATURE.” 

'Phe Fourth Edition of Nature for August 20, containing a Stbbl 
Enc:k4Ving of Profrssor *J\nl>all and his Inaugural Address at the 
Muetikg of the British Association at Belfast, is now exhausted 
with the exception of a vbrv few Copies, which may be had at the Office, 
price One Shilling each. 

99, Bedford Street, Strand. 

MATRICULATION EXAMINA'JTON, LOND. UNIV., January 1875. 

F. A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his College, RKADS WITH PUPILS for this Exam. 
He is assisted by efficient Lecturers in French, Chemistry, and Classics, 
and hsis been particularly siicces.sful for this Exam., having passed fifty- 
seven Pupils, to whom reference can be given. Two of these passed in 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Class will commence early in September, and another early in October. 
Fees for the two, £14 and;(|io lor. respectively. For further particularly 
address 24, Old Square, Lincoln’.^ Inii, W.C-—A few Residents can be 
accommodated in Mr. Hanbury's house at Ciapham. 


PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL. SURG.. 
December 1874. 

F. A. HANBURY, M.A., Wrangler and late 

Srnior Scholar of his College, PREPARES PUPILS for this Exam. 
He IN assisted Iw efficient Lecturers in French and Chemistry, and hax 
pa.sscd several Pupils for this Exam., to whom^ reference can be given. 
Terms from 8 to 12 Guineas, according^ to subjects taken im and time 
of joining the class. For further particulars, address 24, Oid l^uare, 
Lincoln's Inn, W.C. 

PRELIMINA^ EXAMINATIONS^ofthe 

COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERLK BEN HAM (formerly of King's College, London, author of 
several works), who has compiled, expressly for his own Pupils, Guides to 
the above, containing upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hampstead (where he receives a few resident PupiN) and in the Tenmle, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence. Queen's Coun.sel, &c., addiess to ^ 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers. 

LADIE^^ EDUCATIONAL ASSOCIA- 

TION, in connection with University College. London,—Prof. MOR- 
I.EYnnd Prof. BUND'S Evening Clas.se.s for Ladies, of English and 
English History, wi*! open, at University College, respectively, on 
MONDAY, Oct. 12. at 6. and WEDNESDAY, 0 «. 21, at 5 30. The 
Day Classes w,ll meet on MONDAY, Oct. 26. Prospectuses to be had 
in the Office at the College, or of J. £. Mvlnr, E^q., 97, Oxford 
Square. H yde P ar k, W. __ 

MATHEMATICS and SCIENCE.—Pupils 

prepared for Competitive and Pass Examinations by a High Wrangler 
and Nat. Science Man. Successful in Tuition. In the Conntry by 
Correspondence. Classes vUited,— J. F. Blakb,6 , Weils Road, Regent^ 
Park, N.W. _ 

Mr. C. H. LAKE ^Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS, Teid- 
nionials from the hue J. S. Milli Dr. Tyndall, 8lcc> Scieiioe recdivee 
careful actetttion.—Witncrndeni Caterham, Surrey. 












cxcriii 


NATURE 


[Orf. 8, 1874 


To PUBLISHERS, Journalists, Barristers, 

^ &c.—A Gentleman, long connected with the Press, wdl educated, a 

swift Shorthand Writer; and knowing French, seeks ENGAGEMENT 
as WRITER, TRANSLATOR, Literary Amanuensis, Secretary, or in 
any respectable capacity. Moderate Terms.—Address C. R., Deacon's, 
Leadenhail Street: or R. F. O'Connor, 331, Vauxball Bridge Road, 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose, too Examples as^- ; aoo ditto, ^a lor. to 
los,; 300 ditto, £4 los. to £C ; 400 ditto, £6to £8 ; 500 ditto, ^8 8r. 
to ;£xo los. Including Half Fossils, 250 Examples, £3 lOf. 6J.; m 
ditto, £6, 150 FOSSILS illustrating Morris's Chart or Lyeirs 

Manual, 3or.: 250 ditto (mostly of the species figured), ^3 ; 350 ditto, 
£5 to£^ RECENT SHELLS: xoo genera, £z ; aoo ditto, £a tos. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of Lyell’s Students' Elements 
of Geology," and facilitate the im(>ortant study of this science, can be 
had at 2, 5, xo, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geological Maps, Ham¬ 
mers, all the Recent Publications, &c-, of J. TENNANT, Mineralo¬ 
gist to Her Majesty 149, Strand, Loudon. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S., at his residence, 149, Strand, W.C. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO.. lABORATORY FURNISHERS, EX¬ 
CHANGE STREET, MANCHESTER, «m>j>ly all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intendii^ purchasers specimens of the various Instruments, 
or to lorward Estimates on application. Orders exceeding £a in value 
delivered free to any railway station in England. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

iff ihff Royal Institution of Croat Britain J, 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 


GEOLOGY.—Collections of Characteristic 

Fossils and Rocks for Students preparing for the Examinations, at 
moderate prices : also Single Specimens, Hammers, Pocket Lenses, 
Book.s, and all neces.saries, of JAMES K. GREGORV, Geologist, 15, 
Russell Street. Coveot (harden, W. C Removing in December next to 
88, Charlotte Street, Fitzroy Square, W. 


The H alf ^^uinea A'* 

Sound and Bright for Summer Um. 

WALTHAM BROS., BREWERS. STOCKWELL. 


TRUSSES (Self-adjusting), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lof.^each. SALMON ODY & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8s.; Ladies' Chest Expanders from 5s. SAL¬ 
MON ODY & CO, 292, Strand, London, Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES' ABDOMINAL BELTS, made to any 
sixe. Directions for self-mca.suremeiit and prices post free. SALMON 
ODY & CO.e 292, Strand, London. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
becomes its original colour, and remains so by an occasional using, 
sot. fief., sent for P.O. order.—ALEX. ROSS, 248, High Uolbom, Lou- 
don ; and «U Chemisu. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-fomied nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Pnee lor. 6a., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
London, Pamphlet sent for two stamps. 


^ale hg faction. 


SCIENTIFIC AND MISCELLANEOUS PROPERTY. 

Mr. J, C. STEVENS will Sell by Auction, 

at his Great Kooma, 38, King Street, Covent Garden, Y^C., on 
FRIDAY, October 9, at lialf-past la o'clock prociwiy. Lathes mo 
T ools, Model Engines, Electrical Apparatus, Chemicals, Surgical In¬ 
struments, Photographic Apparatus, Graphoscopes, Stereoscopes, and a 
great variety of Miscellaneous Articles^ 

On view the morning of talci and catalogues bad. 


INTERNATIONAL EXHIBITION 
PRIZE MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1863. Vienna, 1873, 
FOR EXCELLENCE AND CHEAPNESS. 

M. PILLiSCHER, 

Optician and Manufacturer of 

ACHROMATIC MICROSCOPES, 

and all kinds of Scientific Instruments. 

PilliBchoFi 
St* ThomaB’B Hospital 
HioroBCope, 

As supplied to the principal Uni¬ 
versities and Hospitals. 

Monocular, £s ; Binocular, £ xo 10s. 

PILLISCHER'S New Scries 01 
Correction and Immersion Ob¬ 
ject-glasses, from i to ^ inch, 
unequalled for their brilliant De¬ 
fining and Penetrating Power. 

PILLISCHER'S Improved CLT- 
NICAL TH ERMOMETERS, 
in Sterling Silver Ca^s, si »n., 

14J.: 4i in , 17X.: 6 in, in Wooden 
C^e, xor., induding a Kew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 

88 , New Bond Street, W., London. 



RUPTURKK—BY ROYAL LITTERS PATENT. 

WHITE'S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curaiive treatment cl Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft latidage being worn found the body, while the requisite 
resisting power is supplied by the MGC-MAIN PAD an«l 
PAI ENT LEVER, fitting wiih so much ease and closeness 
that It cannot be detected, and may be worn during sleepi A 
descriptive circular may be had, and the I’russ (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufactuier, 



JOHN WHITE, 228 , Piccadilly. 

Price of a Single Truss, i6r., sir., afir. 6</.,and 3xr. 6d, 1 
„ Double 3ir. 6i/., and 52/. 6d. J 
Umbilical 4as. and 52A. 6d. 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s.6ti,, js.Oti,, lOii., and t6r. each. 
Postage free. 

JOHN WHITE, Manttfacturer, 228, PiccadiUp, London. 
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No. LVI., New Series, October, price 4^. 


THE 


QUARTERLY JOURNAL OF MICRO¬ 
SCOPICAL SCIENCE. 


CONTENTS. 


Memoir.'.— 

A Preliminary Account of the J^evelopraeiitof llie Klasmobranch Fishc**. 
liy 1*'. A 1 . IJalfour, U A,, 'J’rinily College, Cutnbridge. (With Three 
IMalcs ) 

Obiervatioiis 1)11 the Pcveloi nu-nl of the Poinl-Siuiil stat;- 

and on tlic ICarly Stages of other Muiliisca. Ilv K. Ray T.aii- 
ke.sler, M.A , l;cIlow and Lecturer of Exeter College, Oxford. (With 
Two Plates.) 

A Note on Kiidotli<Tmni. Jly John Cavafy, M.TX, Assislaiil Physician 
and Lecluicr on Physiology at St. (icorge’s Hospital. 

Jlcscriplion of Appaialiis for maintaining a (Constant Tenrpciat-ure under 
the Micr<>scoi'(‘. IJy K. A. Schafer, Assistant Jhofessor of J’hysiology 
ill CTnivcisity Col!i.ge, T.ondoi). 


Noiks ANii Mumoranda— 

Outlie Snidll-pox of Shcej —The 3 ’c.ach-coloured Ijacteiinni 'Ihe Moile 
of OrciincTice of Chlorophyll in Spongtila—Sralarifotm Ducts in the 
Prolhalli of Feins—J’rofessor Haeckers New Work. 


Qwakticih.v Cukonili-e of Microscoficai. Science 
pkcrrMiiNos of SociKTirs 

V* Vt.l XIV New Series 'vith 17 Liihogi.iphic Plates and nnmcious 
Woi»d J'a-igraMin;s, cloth, 17J. 


JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OP i6 PAGES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Ccuts paid strictly iu advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Paiticular Fabrications, as Petroleum, 
Soups, Tanning, Dyeing, and rnnueroiis others. 

A suitable space is also devoted to ITactical Recipes aud interu-sting Scien¬ 
tific Facts. , . « . , « . ^ 

Full and carcfully-prcp.ired Market Reviews and Prices Current of Drugs 
and Chemicals of every description arc given in each number for New 
York, Poston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48* Hanover Street, Boston; and i49i South 
4lh Street, Philadelphia, Fa., U S.A. 


THE ONLY CHEAP FARMERS' NEWSPAPER. 


J & A. CHURCHILL, New Burlington Street. 


THE QUARTERLY JOURNAL OF 
SCIENCE. 

FiiilMl by William Ckookfs, F.U.S . &c. 

No. XLIV., OCTOUKR 1874, priet: 5.^., contains:— 

1 —‘‘An F\.imin.il)on of the Theories th;it have been proposed lo account 
toi llir Cliinalri)f the (II.icial Period. " By 'J iioinas Belt, F.G. S 
“ Loss of Life at Sra ” By Real-Adniiial Fishijournc. 

'5—“'Ihel.imai Atmosplieir, and its JriHiu nee oti Lunar (Jiiestions.’* By 
Fdniund Neison, K R.A..S , 

4 “ Beryls ami Kino raid-;.'' By Profes.sor A H. Church, M A., itc. 

S.—‘‘On the Cufvetl Appearance of Comets’ Tails.” By Lieut -Col. Dray- 
sou, R A. F R A. S, 

Notices of Books. Progress of the various Sciences, &c. 

j, Horseshoe Court, Ludg.itc Hill, F..C. 


Price 'JS. (id., ficc by post for ax. loff. 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER. 


THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS* CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the amculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price or prepaid, 151. a year post free. 

Published by W. PICKERING, ax. Arundel Street. Strand. W.C 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 

Condiicled by J. W, Dougi as, R. McLacuian, F.L.S., E. C. Rye, and 
H, T. StaINTON, F.R.S., &c. 


CONTFNTS. 

Travi K It) Poilugal.” (Concluded.) By John Latouche. 

“'Ihc I'.inna ot Fai.cy ” By Frances Power Cobbe. 

A iit.'i (.Iwngcling." A Novel. By the Author of “Olive Varcoe.” 

“ Spiriin.'di‘'ni in J'.nglarid." By Nathaniel A H.irnes.s. 

“Ihe Lli.nactei ol Goethe.” By Robert Buchanan, Author of “White Rose 
and Kcd.” 

“ Snudl Vanns.” By Richard jefievies. 

“Ill tlie Rue Fioidc.” A 'Jale. By Katharine S. Macquoid, Author of 
J'atly.” 

Loudon : WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 


This Magazine, commenced in iSfi4, contain.^ standard articlc.s and notes 
on all subjects connected with Fmtomology, and e.specially on the Insects of 
the British Islc.s. 

Subscription—Six Shillliigs per Volume, post-free. The volumes com¬ 
mence with the June nuinher m each ye.ar. 

Vols. 1 . lo V. (strongly hound in cloth) m.ay he obtained by purchasers of 
the entire sot to date, at the incicnved price of 10s. each ; the succeeding 
vols. may be h;id .separately or together at ^s, each. 

London: JOHN VAN VOORST, x. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at lire above 
address. 


“THE GARDEN,” 

A Weekly ll]u.strated Journal devoted solely to Horticulture in all its 
Branches. 

“THE GARDF.N "is conducted by William RoniNSON, F.L.S., Author 
of “Hardy Flowers,” “Alpine Flowers for English (wardens," “The 
Park<i, Promenades, and Gardens of Paris,** &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

I'he following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
]..atidscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room aud Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The HoiLsehold. 

The Wild Garden. 

The Kitchen Garden. 


“ THE GARDEN " xnay be obtained through all Newsagents and at the 
Railway Bookstalls, at 4<f. per Copy. It may also be had direct from the 
Office at 5r, for a Quarter, gs. gd. for a Half-year, and igs, 6d, for a Year, 
payable in advance, and in Monthly Paru. Specimen Copies (post-free), 

37, Southampton Street, Covent Garden, W.C* 


THE LINGUIST, 

AND 

EDUCa 4 TIONAL KEVIEIV: 

A PLEASANT MONTHLY PERIODICAL (commcncliig 
I St July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—Hritish and P'urcign—^Transla¬ 
tions in Prose and Verse, and thorout^hly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London : Thomas Cook and Son, Flxcursionisis, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C, j llod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C, 






cc 


NATURE 


[ Oc ^. 8, 1874 


NOW READY. 

TECHNICAL TRAINING. 

BY THOMAS TWINING, 

ONK OF THE VICE-PRESIDENTS OF THE SOCIETY OF ARTS. 

Being a Suggestive Sketch of a National System of Industrial Instruction founded on a General Diffusion of Practical Science 
V among the People. 8vo. I2s, 

MACMILLAN & CO., LONDON. 


In crown 8^o, with 40 Dia^yrams, price 6 s. 

BRINiCLEY’S ASTRONOMY, revised and 

partly rewritten, with AtMitional Chapters, and an Appendix of Ques¬ 
tions for Examination. Hy JOHN WILLIAM STUWRS, D.D , Fel¬ 
low and Tutor of Trinity College, Dublin; and FRANCIS BRUN- 
NOW, Ph.D., Astronomer Royal of Ireland, and Professor of Astronomy 
in the University of Dublin. Second Edition, enlarged and improved. 

T^ondon; T^ONGMANS & CO. 


SCIENTIFIC WORKS BY THE REV. PROVOST IJ.OYD. 
Now ready, in 8vo, price los, 6 i/. cloth. 

A TREATISE on MAGNETISM, General 

and Terrestrial. liy HUMPHREY I.I/JYD, D.U. V.C.L., J’reviMt 
of I'rinity College, Dublin, Professor of Natural Philosophy in the 
University, 

By the same Author, H'hird Edition, price jos. 6^. 

The WAVE-THEORY of LIGH'J’. 

London: LONGMAN Si & CO. 

Nearly ready, iu One Volume, crown 8vo, willi ro Plates and iitimcious 
Woodcut Illusli.uioiis 

TRANSITS of VENUS: a Popular Account 

of Past and Coming Transits from the first observed by Horrocks, a.u. 
t 6)9, to the Transit of a.d. aii”. By RICHARD A. PROCTOR, 
B.A. &c.. Author of “The .Sun," “Other Worlds than Ours," “'J'ln 
Universe,*’ &c. 

London; LONGMANS & CO. 


SCIKNCE PRIMERS IN PREPARATION. 

INTRODUCTORY. By Professor Huxley, 

F.R.S. 

BOTANY. By J. D. Hooker, C.B. F.R.S., 

President of tlie Koyal Society. 

ASTRONOMY. By J. Norman Lockyer, 

P.R.S. 

MACMILLAN & CO., LONDON. 

The EARTH as MODIFIED by HUMAN 
ACTION. 

A New Edition of " Man and Nature " By GEt^ROE V. MARSH. 
Svo, (loth, i8^. 

London : SAMPSON LOW, MARSTON, I-OW, & SEARLE. Crown 
Buildings, 1S8, Fleet Street, E.C. 

Dr. Russell Reynolds’ SYSTEM of MEDI- 

CINE. Jn Svo, price each. 

Vol. I.—GENERAL DISEASES: or. Affections of the Whole System, 
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PROFESSOR HUXLEY AT MANCHESTER 

ROF. HUXLEY, whose breadth of view at once 
claims attention for all he utters, has utilised the 
opportunity afforded him by the opening of the new 
Medical School ht Owens College to call attention to 
several points the discussion of which at the present time 
is of the most vital importance. 

The rapid growth and increasing importance of Owens 
College are known to all our readers, and the recent 
addition of the new Medical School has added still 
another Faculty to that teaching centre, so that, as Prof. 
Huxley very properly points out, the College is a Uni- 
veisity in the old sense in everything but the name. A 
University in the new sense of course it is not, because it 
docs not yet possess the power of granting degrees. But 
we imagine that the distinguished men who arc directing 
teaching and research at Owens College can well afford 
to wait for this privilege, if privilege it be, especially if 
older foundations set an example of emphasizing this 
portion of their work to the neglect cither of sound prac¬ 
tical teaching or the advancement of knowledge which 
we regard as of still higher importance. 

Prof. Huxley, by his approval of the location of the new 
Medical School side by side with Arts and Science Facul¬ 
ties, has not only brought again to the front the miserable 
condition of the majority of our Medical Schools, but has 
called into question the whole policy of Colleges of Science 
and Institutions for Technical Training. This part of his 
speech is so important and so connected, and there is so 
much to ponder over in it, that we give it entire :— 

“ Your Faculty of Arts speaks for itself; the distinction 
of many of its members, and the fact that they are authors 
of works well known and esteemed all over England, and 
wherever the English language is read, is sufficient to give 
that Faculty a high position. It certainly would not 
become me to speak of its operations as if 1 were a judge 
of them in any way whatever ; but I may be allowed as a 
person whose pursuits lie elsewhere, and who has the 
misfortune to be accused sometimes of seeing no merit 
and desert in anything but his own pursuits, to say 
that 1 trust that the position of the Arts Faculty in this 
institution will never by a hairbreadth or shadow be 
diminished, but that a sound and thorough training in 
literature and general knowledge will be regarded hence¬ 
forward, as very properly it is now, as the essential foun¬ 
dation in the intellectual life of every educated man ; and 
let me say, to no person is such education and such training 
of greater importance than to us who are called men of 
science. Our occupations are very engrossing, and they 
can be pursued with success only by the intensest stress 
and attention, and we are obliged even to limit ourselves 
to particular fractions and particular portions of our own 
study if we are to make any advance therein; and unless 
we have the good fortune to be trained in early youth to 
take a broad and general view of the interests of human 
nature, unless our tastes are disciplined and refined, and 
unless we arc led to see that we are citizens and men 
before anything else, 1 say it will go very hard indeed 
with men of science in future generations, and they will 
run the risk of becoming scientific pedants when they 
should be men, philosophers, and citizens. Still less, if 
possible, can 1 have anytning to say respecting the Facrdty 
of Law, but as regards that of Science, by which, of course, 
is understood physical science, I can only express my un- 
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measured satisfaction at the complete—1 may almost say 
magnificent—arrangements provided for the teaching of 
this subject in this institution. The laboratory of my 
friend the Professor of Chemistry has, I take it, few 
parallels ; and if the laboratory of my friend the Pro¬ 
fessor of Physics is not so complete, I am sure it is 
far better than nine-tenths of such laboratories, and 
I am certain that those benefactions at which 1 was 
looking just now will, before long, enable him to put his 
establishment on the same footing as to completeness and 
magnificence as that of his colleague of Chemistry. I 
understand—indeed I know very well, knowing how much 
my distinguished friend, Prof. Roscoc, has been in this 
institution—that he had, I believe, the adviintagc of being 
on the spot when the building went on, and although I 
am sure he is the last man to take any more than his own 
share, somehow he has got a good deal. But now 1 come 
to that which is my proper subject to-day, and that is our 
Medical School. I have not seen in the course of my 
experience—I say it deliberately—I have not met with 
any more efficiently organised institution than you have 
within the four walls of that Medical School. 1 have some 
acquaintance with such institutions, and their interests, 
and 1 undertake to say that you will not find better con¬ 
structed appliances for the teaching of those branches of 
science which relate to medicine than you will find in that 
school. Everything has been very carefully considered, 
and everything has been done which the idea of conveni¬ 
ence could suggest, or which efficiency requires to have 
carried out. Addressing myself now rather to the lay 
portion of my audience, it may astonish many and puzzle 
them somewhat ^o know why so elaborate an apparatus is 
needed for the teaching of medicine, and why men require 
to spend so long a period of arduous study in that most 
important of pursuits. I believe this surprise arises from 
the prevalence in the general mind of the notion which was 
once exceedingly common in the philosophical mind, that 
the human body in general is dependent upon forces and 
powers which are altogether different from those we find 
working in other kinds of matter. It is not 200 years since 
the notion existed that the vital processes of the body 
were subject to some demon, who kept the body straight, 
1 suppose when in good temper, and let it go wrong 
when out of sorts; and when it was gravely supposed 
that there was a Inroad gulf between the phenomena 
of inorganic nature and those of life. Now let me say 
this, that the whole of our modern scientific study of 
medicine depends upon precisely the contrary assumption 
—upon the assumption that the living body is a mechanism 
infinitely more refined, and infinitely more difficult to 
understand, than our coarse human machinery, but still a 
mechanism governed by rules and laws which can be dis¬ 
covered and which can be applied and reasoneil from, in 
order to understand its processes. Modern medicine, in 
fact, is a kind of engineering. It is the attempt to under¬ 
stand the machinery of the body for the purpose of being 
able to put it right when it goes wrong. I have seen in your 
great factories in Manchester some of those astonishingly 
complicated pieces of machinery which seem almost 
endowed with life, by which the products which make 
Manchester so famous are produced. Let me put before 
you the case of the possessor of one of those machines, 
who, finding that it has gone wrong and that it will not 
work properly, finds himself, as Sir Robert Peel would 
have sai(^ with three courses open to him—either that he 
might sit down and hope that it would ^et better, and 
perhaps even offer up his prayers that it might get better; 
or who should send to the nearest blacksmith and tell him 
to bring bis hammer and bottle of oil, and tap here, or oil 
there, in the chance of setting the machine right; or 
should, thirdly, send for some skilled and experienced 
mechanic who from long study and familiarity with it 
would be able to judge by the mode of action where it was 
wrong, and be able to put his finger on the part which 
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was broken or injured, and thus be able to set it right. 
Now, the human body is a machinery which, in com¬ 
plexity, stands to the spinning jenny in the same relation 
as the spinning jenny stands to a child's windmill But 
it stands by the same laws, and those who have to deal 
with it must be guided by the same reasoning. Sickness 
is the going wrong of the machinery. Death is the 
destruction of part of the machinery, and the only way 
in which that machinery can be set right, if it goes wrong, 
is not by sitting down and hoping for it, and it is not by 
sending for the first blacksmith who will administer his 
purge here and his bleeding tlicre, and who is what we 
call a ‘ quack.' J mean a person who is really ignorant 
of that with which he is dealing, and who yet, neverthe¬ 
less, presumes to meddle with it. That is the essence of 
quackery. Or, thirdly, we must send our skilled engineer, 
who, by the help of what he calls symptoms, finds out 
what wheel is out of place, what cog is broken, and by his 
previous knowledge of therapeutics knows in what way it 
is possible to get this erring wheel or broken pinion into 
its place again. And it is in order that we may have such 
skilled engineers to the body that all this great apparatus 
which you see erected here, and all this long period of study 
is carried out. T do not know anything which strikes me 
more forcibly than the progress which this kind of know¬ 
ledge has made within the last thirty or forty years. . . . 
I happened to take up to-day the syllabus of your ses¬ 
sional work here, and 1 turn, not unnaturally, to the class 
of Practical Physiology and Histology, and on looking 
over the various doings of this course of instruction, it 
struck me that thirty years ago, when I began my medical 
studies, there certainly wtls nobody in London—nay, 
nobody in the world—who could have given you this 
course of instruction. We had not the instruments which 
are necessary to carry it out. The whole course of 
medical study since that time has been completely 
changed—in the first place, by discoveries made by the 
use of the microscope, and, in the second place, by that 
application of delicate instruments to the illustration of 
the mechanism of the body, which is the very essence 
and a great part of modern physiology. At that time even 
organic chemistry was hardly in existence. It is this 
recognition of the fact that the study of life is essen¬ 
tially a question of applied physics and chemistry 
which has changed the whole course of our medical 
studies. It is that which makes elaborate appliances 
necessary. 

The main question raised by Prof. Huxley in these 
remarks is, in our opinion, really this : Arc wc in the 
future to mass our Faculties as they are massed fin 
Germany, or arc we to separate them as they arc sepa¬ 
rated in France? 

The altogether glorious mental activity of the Germans 
in the present century is undoubtedly due to the com¬ 
mingling of the tcachingjof the various Faculties, and to 
the University teaching universally available. In Ger¬ 
many it may be said that there are no provincial institu¬ 
tions, for the smallest universities are modelled on the 
largest, and are as perfect, so far as they go. The 
metropolis is thus carried into the provinces. 

Contrast this with the condition of things in France, 
with its single University and special scientific schools, 
and where outside Paris there is no institution, so far as 
wc are aware, where all the Faculties exist side by side, 
and are conducted with equal vigour. Medical Faculty 
here, Law Faculty there, Arts Faculty somewhere else, 
and Science f aculty again in another region; such is 
the condiiicn which is now beingf severely criticised by 
many of the best minds in France. But it must be 
remembered that while the v^hole of France besides 


Paris is so lamentably provincial, in Paris itself there are 
facilities for advancing and distributing knowledge which 
put London Oxford and Cambridge to shame. 

In provincial England wc fear it may be said with too 
much truth that we are at the present moment behind 
France. It is clear that in Owens College wc have an in¬ 
stitution which will correct the existing condition of things 
on the German plan ; in such institutions as the York¬ 
shire College of Science wc have attempts to correct it on 
the French plan, a plan condemned utterly by the most 
far-seeing men in France itself; while we have not in 
England the corrective supplied by Paris, considered as 
a vast centre of teaching and research. 

Wc are glad that Prof. Huxley has called attention to 
the importance of the step taken by Manchester, and has 
so clearly stated his idea of the right thing to be done for 
the advancement of the higher education. 

Nor did he neglect to point out the intimate connec¬ 
tion that must exist between this and the secondary edu¬ 
cation before any real progress can be made “ You who 
commence your medical studies should come prepared 
with the outlines of physics and chemistry as your founda¬ 
tions. One of the great reasons of the backwardness of 
medical study is that those who come to study arc, by 
reason of the lamentable defects of tlicir common school 
education, utterly unprovided with a knowledge of what 
those physical studies mean. I wish to stamp upon your 
minds, as firmly and as strongly as it is burnt into my 
own, that all these appliances and all these mechanical 
aids for the study of medicine are simply thrown away 
unless they have the foundation of human hard work 
and clearheadedness to go upon,” 

Still another point of the most vital importance to the 
future progress of Science in this country was touched 
upon ; wc refer to Prof. Huxley's statement of opinion as 
to the importance of the Research Scholarships established 
at Owens College : — 

I notice in these donations and in these sums of money 
subscribed for the purpose of building and endowing and 
providing with scholarships this great institution, what 
appears to me to be a peculiar feature ; at least I know 
nothing exactly like it anywhere else ; and as it appears 
to me to be a feature of great importance and one which 
it is desirable to imitate as fast as possible by other 
educational bodies, you will pardon me if I dilate upon 
it for a short time. You have two scholarships which 
differ from the ordinary scholarships in this, that they 
arc rewards not merely for learning, and not merely 
for careful attention and diligent study of that which 
the student ma) learn in the lecture-room or from 
books, but they are rewards which are given to those 
who exhibit in some degree that most valuable and 
most important of all intellectual ^ifts, the power of 
advancing truth by the pursuit of original research. I 
refer to the Dalton Scholarship and the Platt Scholar¬ 
ship. ] can conceive no object more important at the 
present time than that of encouraging original research in 
science, and the way of doing it, without at the same time 
doing more harm than good, is one which has come very 
seriously under my consideration as one of the Royal 
Commissioners for the Advancement of Science, and I 
earncsllv wish that wc could look elsewhere to the solu¬ 
tion of that problem by means analogous to those adopted 
here—I mean to say by private benefactors coming for¬ 
ward with their endowments, which endowments should 
benefit those only wfio are engaged in original research. 
The introduction of scholarships of this kind into the 
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early life oi young men, when it is so important that their 
attention should be directed to original research, is a new 
feature in this institution, and permit me to say, however 
important the institution may be in other respects, I am 
not sure that it is not one of the most important of its 
featuresJ^ 

It will be seen that while Prof. Huxley acknowledged 
the necessity for the endowment of unrcmuncrativc re¬ 
search, speaking as a Royal Commissioner, he acknow¬ 
ledged also that there are difficulties which surround the 
solution of the question. We are glad of this, because if 
the things were easy it would certainly not require that the 
machinery of a Royal Commission such as the one now 
sitting should be set in motion ; nor, let us add, would it 
be worth Prof. Huxley’s attention. In the fact that the 
question is a difficult one we see the best justification for 
the best minds in the country being brought to bear upon 
it, and we may safely anticipate a satisfactory solution. 


THE REPORT OF THE METEOROLOGICAL 
COMMITTEE 

RejioH of the ]\r€tcorolof[i('al Committee of the Royal 

Society for the Year endir^ December 31, 1873. 

(London, 1874,) 

HE ]>rocecdings of the Meteorological Committee of 
the Royal Society for 1873 are detailed in the above 
Rcpoit. The discussion of the meteorology of the dis¬ 
trict of the Atlantic Doldrums, known as Square 3, has 
now been completed, and this piece of work, whicli the 
Committee consider may fairly be termed a monograph 
for the district, will shortly be published. The examina¬ 
tion of the eight squares adjacent to Square 3 has already 
been entered upon. The discussion of the results of 
Sir* J. Ross’s Antarctic expedition, from the observations 
made on board H.M.S. Erebus and Terror in 1840-43 
and H.M.S. Pagoda in 1845, has also been completed 
and published, and is a paper of considerable value. 
Another good piece of work done by the Office is the 
examination, at the request of the ^stronomcr Royal, of 
the observations bearing on the meteorology of Kerguelen 
Island for the month of December, the results of which 
have been forwarded to those who are now stationed 
there to observe the transit of Venus. 

We are glad to see that an increasing regularity in the 
receipt of the Weather Telegraphic Reports is notified, 
and we very cordially join in the regret expressed by the 
Committee that the Post Office authorities have declined 
to extend the telegraph wires so that a station might be 
established at Mullaghmore, near Sligo. In consequence of 
this action or want of action on the part of the Post Office, 
the Meteorological Office continues to be without daily in¬ 
formation along the whole of the important and extended 
line of coast from Valencia to Lough Foyle. We hope 
that this blank will soon be filled up, and further, 
that some arrangement will be entered into by which 
a constant service will be maintained on the west coasts 
of these islands, aiid also at the Head Office in London ; 
for until this be carried out, our system of weather tele¬ 
graphy must, of necessity, not unfrequently fail to give 
warning of approaching storms. A comparison has been 
instituted, as in the three previous years, between the 
warnings issued and the weather experienced on our 


coasts, with the general result that the total success of 
warnings for 1873 was 79*2 per cent, as compared with 
8 o*5 per cent, for 1872. In 1870 and i87r the per¬ 
centages of success were 68-4 and 637 respectively. 
The mean of these four years is nearly the same as that 
of the last two years when the office was under Admiral 
Fitzroy’s management, but it will be observed that 
1872 and 1873 show the largest number of successful 
warnings. 

The restoration of Admiral Fitzroy’s system of 
warnings, s o far as to announce in the warning-message 
the probable direction of the apprehended storm, is a step 
which, wc see at p. 51 of the Report on Weather Tele¬ 
graphy and Storm Warnings, presented to the Congress 
at Vienna,” was strongly urged by the council of the 
Scottish Meteorological Society upwards of a year ago* 
The practical restoration of Fitzroy’s system has been 
effected by the Committee, and the change took effect in 
March last, with, however, the very decided improvement 
of employing the drum simply to emphasize the warning 
given by the cone, instead of denoting, as it did origi¬ 
nally, “ dangerous winds from nearly opposite quarters 
successively.” The Committee have attempted to assign 
the degree of probability to a storm announced by signal, 
thus : “ Hitherto it has been found that at least three out 
of five signals of approaching stornis (force upwa'als of 8 
Beaufort scale, a fresh gale), and four out of five signals 
of ap])roaching strong winds (force upwards of 6 Beau¬ 
fort scale, a strong breeze), have been fully justified.” Wc 
obscjore with sonic interest that the Committee have 
directed that tentative forecasts should be prepared daily 
in the office, and compared with the facts experienced 
subsequently, and that they hope ere very long to be able 
to afford the public the benefit of the information. For 
the successful development of the important question of 
weather probabilities, it will be necessary that the Com¬ 
mittee investigate weather changes over a much wider 
area than is covered by the daily weather charts. In this 
direction, the reports begun to be received during 1873 
from Sweden and Denmark will prove to be of consider¬ 
able utility ; but for the success of the experiment it will be 
necessary that daily reports be also received from points in 
the north-west of Russia, and in Germany, Austria, and 
Switzerland. 

The anemometrical returns from Bermuda for four 
years have been published. These observations, and 
similar observations made at Sandwich, Orkney, pre¬ 
viously published by the Committee, have been discussed 
by a method which cannot be recommended. The re¬ 
sults are worth little, and altogether inadequate I0 the 
expense incurred in their discussion. The discussion of 
no meteorological data at all approaches in difficulty 
that of wind observations, and it is necessary at the out¬ 
set apprehend the difficulties to be overcome. 

In several cases the language used in the Report is 
inexact and tends to mislead. Thus an excess of high 
winds on the coast of Scotland during 1873, and a 
deficiency on the coasts further south, are stated to be 
explained by the circumstance that in 1873 ^‘thc paths 
of the slorm centres lay to the northward of the Bxitish 
Isles, so that our stations felt the barometrical and other 
meteorological disturbances, but were not exposed to the 
full force of the wind.” N ow, as is pretty well Imown among 
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meteorologists, in previous yeai’s the immense majority of 
British storms have had their centres to the northward of 
the British Isles, The proximate .cause of the peculiar 
distribution of storms of wind during 1S73 lay not in the 
position of the paths of the storm-centres, but in the manner 
of the distribution over Great Britain of the steeper baro¬ 
metric gradients of the atmospheric depressions of the 
storms of 1873 as they swept eastwards over north¬ 
western Europe. 

It would have been satisfactory if the comparison 
which has been instituted by the Office between the ob¬ 
servations from Valencia, in Ireland, and Angra do Hero- 
ismo, in the Azores, had been detailed in the Report, 
seeing that it is inferred from the result, ” beyond the pos¬ 
sibility of a doubt, that reports from a station situated at 
the Azores would be practically useless to the Office in 
giving early intimation of approaching storms,” The 
grounds of this strongly-expressed opinion on a point of 
some importance in weather telegraphy, and contrary to 
the views entertained by not a few meteorologists, ought 
to have been stated. 

In the Committee’s Quarterly Weather Report for 
1870 the position of the thermometers at each of 
their seven observatories was described and figured. 
We hope that in the next Report a detailed account 
will be given of the position and exposure of the ther¬ 
mometers at the stations from which the daily tele¬ 
graphic weather reports are sent, in order that meieorolo- 
gisis may judge how far the observations made at these 
stations might be available in investigating the climate of 
the British Isles, and in some other meteorological in¬ 
quiries. This is by many deemed necessary, especially 
when it is considered that the Office has not hitherto pub¬ 
lished any mean temperatures from the daily observations 
made at their telegraphic stations, and some of these 
stations, particularly in Ireland, arc in parts of the British 
Isles, of whose climate little is yet known. 


GEOLOGY AND AGRICULTURE 

Applicaiions dc Geologic ct rA^tuitlture^ parIVT. Amddde 
15 urat, Engineer, Professor at the Central School of 
Arts and Manufactures. (Pans : Rothschild, 1874.) 

'■'EOLOGYis one of the most'interesting of modern 
^ sciences. Soon after it assumed shape high hopes 
were entertained as to its value to the farmer : up to the 
present these hopes have not been realised. And yet the 
study of geology is most intimately connected with 
agricultural pursuits. Surface geology deals with the soil 
which daily occupies the thoughts and labours of the 
farmer. There is one phase of surface geology which has 
been almost wholly neglected of late ; we refer to the con¬ 
nection between soils and the rock-formations from which 
soils have been derived. It is here possibly that there is 
the widest field for original research. It was hoped that 
this branch of agricultural science would have received 
much attention from the present secretary to the Royal 
Agricultural Society of England, who had previously been 
a diligent student of geology and secretary to the Geo¬ 
logical Society, So far, his hands would appear to have 
been full of other work, and he has done little where 
much was expected. 
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That there is a most intimate connection between soils 
and rock-formations is well known. In some places the 
soil is the direct product of the disintegration of the 
underlying rock. It more frequently happens, however, 
that the soil has not been derived from the rock on which 
it rests, but consists of drifted material. The study of 
this drifted material is most interesting to the geologist, 
and ought to be most instructive to the farmer. It enables 
the geologist to understand the direction and force of 
former water-currents ; and thus throws light on obscure 
phenomena. A careful examination of the drift enables 
us to trace the origin of the soil. Thus, for example, a 
study of the [stones and pebbly particles of the soil, enables 
us not only to know the rocks from which it was derived, 
at all events partly, but also to understand the rate at 
which plant-food may become liberated on the soil by the 
disintegration of these very stones and pebbles. On this 
point a word of explanation may be here offered. 

If wc examine a fertile soil at any time we shall find 
that only a very small portion of its substance (seldom 
more than one per cent.) is in a condition fit for nourish¬ 
ing our crojDS, the great bulk of its substance being locked 
up in a condition at the moment unavailable. By the 
action of air, of moisture, of heat, and of manure^ 
part of this unavailable matter ^becomes available for 
crops. It is on the rate at which the process of disinte¬ 
gration—or liberation of plant-food—takes place that 
the natural power of production of the soil chiefly 
depends. The study of agricultural geology from this 
point of view is manifestly of the highest scientific and 
practical importance : it opens up a wide field for original 
research. Wc had hoped, on receiving M. Burat’s little 
volume, that he would have taken up the subject. We 
have been disappointed. 

The work is, not, however, without merit. The language 
is simple, and the style as lucid as need be. 

In the introduction the author leads the reader to ex¬ 
pect a fuller exposition of the relation between geology 
and practical farming than he will find in the volume. 
The book contains four chapters. The first is a disquisi¬ 
tion, couched in very general terms, on the physical cha¬ 
racters and composition of soils. As an illustration of 
the very general character of the matter we quote the 
average composition of fertile soils (p. 8) :— 

Every 100 parts contain— 

35 gravelly particles of the size of peas 
45 ditto ditto millets 

10 ditto of fine sand 

10 ditto of fine material, separable 

by washing. 

We are next furnished with a general ultimate” 
chemical composition of an average soil. Information 
of this kind possesses no value except to the junior 
student. 

The second chapter is devoted to manures, which are 
treated in a popular manner. The third chapter is on the 
action of water, and the subject is treated in an interesting 
manner ; the services of the Abbd Paramere are duly ac* 
knowledged. The fourth, and last, is the most interesting 
chapter in the work. Here the author shows very clearly 
that there is a connection between geology and agricul¬ 
ture, drawing illustrations from the .primary, secondary, 
and tertiary groups of rocks. Soils forme 4 from granitic 
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rocks are, in Great Britain and Ireland and else^vhcre, 
deficient in lime. In our own experience we have seen 
most valuable results produced by the application of lime 
to these soils ; and we learn from M. Burnt that by the 
same means several districts in the West of France, which 
formerly were unable to maintain their people without 
extraneous supplies of food, have (/>. by the use of lime) 
become the largest exporters of grain. All the author’s 
illustrations are taken from France, but they have their 
counterparts in these islands. 

On the whole, we are justified in saying that the little 
work will well repay perusal. 


OUR BOOK SHELF 

Flora of Doj'setshire. By J. C. Mansel-Pleydell. (Lon¬ 
don : Whittaker and Co. Blandford : W. Shipp.) 

Flora Cravoniensis: or^ a Flora of the l/ictmiy of Settle 
in Craven^ Yorkshire, By John Windsor. (Manches¬ 
ter ; Cave and Sever, 1873. Printed for private 
circulation.) 

Although the boundary-lines of our counties are, as a 
rule, purely arbitrary, it is probably wise for the compilers 
of local floras to maintain them rather than to erect new 
ones of their own. The area of their observations is, at 
all events, thus rendered perfectly clear and certain. 
Dorset has long been famous for its paLx'ontological 
wealth, both vegetable and animal; and wc have here a 
record of its living flora, which, as might be expected 
from its length of sea-board and its variety of geological 
formations—lias, oolite, forest marble, Oxford clay, coral 
rag, Kimmeridge clay, Portland sand, Purbeck, chalk, and 
Eocene—is a rich one. The value of local floras 
depends greatly on the dependence that can be placed 
on the determination of the species by the editor and his 
collaborateurs ; and on this point it seems to us that the 
resent work can be safely trusted, great pains having 
een taken to establish the authenticity both of the locali¬ 
ties and of the nomenclature. The county is divided 
into seven districts determined by the drainage, and 
therefore generally separated by high land; and a very 
good map of the county accompanies the volume. Among 
the greatest botanical rarities of the county (some of them 
almost unique) are— Polycarpon tetraphyllum^ Lotus his- 
piduSy Sirnethis bicolory Leucojum verniim (doubtfully 
native),Crt;v;.r etandestina, Scirpus panuduSy and Cynodon 
dactylon. The flora is confined to flowering plants and 
vascular cryptogams. 

Mr. Windsor’s “ Flora of Craven ” (the veteran author 
did not live to see its publication, or rather printing) is 
compiled on a different plan, the area being a somewhat 
arbitrary one : “about Settle and its neighbourhood to a 
moderate distance, generally within twelve miles, but in a 
few instances extending somewhat further.” The district 
is a remarkably interesting one, whether from a geological 
or a botanical point of view ; and the flora has been com¬ 
piled with as great care as in the other case under notice, 
with the assistance of several good local botanists, and 
includes not only the flowering plants and vascular cryp¬ 
togams, but also the Characcx% Mosses, Hepaticse, and 
Lichens. A district that includes among its native 
plants such rarities as Fohmonium cwruleunty Epipacits 
ovalisy and Cypripedium calceoluSy is of no ordinary 
interest. 

Both these volumes are useful contributions to our 
library of local botany. We would especially commend 
to compilers of similar works the plan adopted by Mr. 
Mansel-Pleydell, of giving the geographical range of each 
species in the neighbouring counties of England and on 
the opposite coast of France. 


LETTERS TO THE EDITOR 

^The Editor does not hold himself responsible for opinions^xfressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Migration of Birds 

The subject to which Prof. Nev^lon has called attention is one 
of great interest to all naturalist^, and requires to be studied 
systematically; for I can hardly think that the solution is so 
“simple in the extreme” as Mr. Newton thinks it may be. 

It appears to me probable that here, as in so many other cases, 
“ survival of the fittest” will be found to have had a powciful 
influence. Let us suppose that in any species of mi|;rUory bird, 
breeding can as a rule be only safely accomplished in a given 
area ; and further, that during a great part of the rest of ihe year 
suflicient food cannot be obtained in that area. It will follow 
that those birds which do not leave the breeding area at the 
proper season will suffer, and ultimately become extinct; Avhich 
will also be the fate of those wbxh do not have the feeding 
aica at the proper lime. Now, if we suppose that the two areas 
were (for some remote ancestor of the existing species) coincident, 
but by geological and climatic changes gradually diverged from 
each other, we can easily understand how the habit of incipient 
and partial migration at the proper seasons would at last become 
hereditary, and so fixed as to be what wc term an instinct. It 
will probably be found, that every gradation still exists in various 
parts of the world, from a complete coincidence to a complete 
separation of the breeding and the subsistence areas ; ami when 
the natural history of a suflicient number of species in all pails 
of the world is thoroughly worked out, we may find every link 
between species which never leave a restricted area in which 
they breed and live the whole year round, to those other cases in 
which the two areas arc absolutely separated. The actual causes 
that determine the exact time, year by year, at wliich certain 
species migrate, will of course be difficult to ascertain. 1 would 
suggest, however, that they will be found to depend on those 
climatal changes which most affect the particular sf)ecies. The 
change of colour, or the fall, of certain leaves ; the change to 
the pupa state of certain insects ; })revalent w.nds or rains; or 
even the decreased tcmjKTature of the earth and w.^tcr, may nil 
have Ihcir influence. Ample materials must exist, in the case of 
F.uropean birds, for an irslruclive work on this subject. The 
two areas shouUl be carefully determined for a number of migia- 
loi'v birds ; the limes of Ihcir movements should be compared 
with a variety of natural phenomena likely to influence them ; 
the past changes of surface, of climate, and of vegetation shoahl 
be taken account of; and there seems no reason to doubt that 
such a mode of research would throw much light on, if it did not 
completely solve, the problem. 

This is an appropriate opportunity for making a suggestion 
which has long been in my mind. It is, that it would be a 
valuable and interesting addition to Na ittre, if we were supplied 
with a weekly (or inonihly) “ Calendar of l*eriodic:d Phenomena 
in Natural History,” such as the average dates of appearance 
and departure of migr.atory birds, of the opening and fall of the 
leaf of our forest trees and common cultivated trees and shrubs ; 
of the flowering of our common field and garden plants ; and 
also the mean hiy^hcH and temperature o! each (ia}\ iho 

direction of the wind and amount of rainlall for each werky 
according to the Clrtenwidi averages. None of this inforniatioir 
is given in the usual almanacks 01 periodicals, and it is by no 
means easy to find it when wanted. Vet it is surely of much 
value to ever)one who lives in the country, and would be the 
means of exciting an intelligent inlcre.-t in such observations and 
intiuiries as those to which Prof. Newdon has called our atteirlion 
in his interesting article. Alfred R. Wallace 


Regular Motion in Clockwork 

In order to ensure pcrftctly regular motion in the clockwoik 
which drives the revolving dioptric apparatus made by Messes. 
Cliancc, Bros, and Co., 1 have recently introduced a centrifugal 
governor, which might perhaps also be useful for the clocks of 
equatorials. Though it involves nothing new in principle, the 
form differs from anything I have seen, in that the governor balU 
have to lift a heavy weight, and that the leather rubbers or 
brushes are not carried by the revolving balls, but are fixed to 
the frame of the clock and rub against the disc which forms the 
extra weight lifted by the balls. The sketch shows the governor 
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in nse on the clock of the apparatus of Cape lion, Tunis, an 
apparatus exactly similar to that now standing in 11 le Inter¬ 
national Exhibition. It consists of a shaft making 170 revolu¬ 
tions per minute, to which the balls a a are hung, and on which 
the disc h h can slide, guided by a feather key. When the clock 
is below speed the disc rests upon a collar fixed on the shaft, the 
pull cxert^ by the balls through the links dd being insufficient 
lo raise it; but as soon as the proper speed is attained, the disc 
rises and comes in contact with the screws cl\ which are tipped 
wUh leather and fixed to the frame of the clock. Spaces are cut 
oiit of the disc to admit the balls, avoi<1ing unnecessary height. 
The screw f serves as a brake to stop the clock at pleasure. I 


1 



calculate that work to the extent of five foot-poimds per minute 
must be done on the governor to accelerate the clock one second 
per hour. This form possesses two advantages over that in 
which the rabbcis arc carried by the balls—i. It checks any 
acceleration of the clock more powerfully; 2. It is easier to 
adjust. In the older form it is necessary to ascertain by careful 
experiment that each ball shall bring its rubber into contact 
exactly when the speed is correct, whereas in tliis it is immaterial 
that the arms of the balls should be exactly equal; it is only 
needful that they should to*^elher raise the disc to contact when 
the speed is right. J. Hopkinson 

Cllass Works, near Birniingham, Sept I 


Rainbows 

As a pendant to my note iii'^crte*! in Katukt., vol. x. ]). 437, 
I may mention that an exceedingly fine lunar rainbow was 
observed here at S.40 r.M. on September 29. 

Though the moon was near the last <]iurtcr, the bow was 
bright enough to appear reddish on one side and greenish on the 
other. It is the only one, of some five or six lunar rainljovvs i 
have seen, which appeared to show any trace of dilfercnces of 
colour. 

I may also mention that about the end of August I saw, two 
hours after sunrise, a dazzlingly bright and gorgeously coloured 
parhelion in a small ice-cloud to the right of the ^un, the rc^i of 
the sky being almost perfectly clear. There had been a sudden 
and considerable fall of temperature during the previous night. 

St. Andrew’s, Ocl. 2 T, G. Tait 


In Nature, vol. x. p. 43S, Mr. Schuster complains that in 
text-books no mention is made of supernumerary rainbows, and 
that the theory of them is to be sought in original memoirs, not 
generally accessible. Allow me to mention that in Sir John 
Herscbel’s Meteorology (a little w’ork published by Itlack, price 
three and sixf>ence, and originally an article in the Encycl. 
Britann.), a complete explanation of the rainbow, and of the 
supernumerary bows as well, on the principle of interference, is lo 
be found. F.M.S. 

U.S. Weather Maps 

In I'rof. Ix)oinis’s “Results of an Examination of the 
U.S. Weather Maps for 1872 and 1873” (published in the 
Afftericau Jvurnal of Sdence and Arts, and recently noticed 
in Nature., I am struck not only by the general agreement 
almost verbal coincidence of one or two of his 
Results with some of the rules laid down in my work on the 


“Laws of the Winds*prevailing in Western Europe,” which was 
publi^d in the beginning of 1872. 

In “Laws of the Winds,” Part I. p. 56 and following, I have 
shown that “we are unable to account for the eastward progress 
of depressions by attributing it to prevailing westerly upper- 
currents,” but that “each system of depression appears to travel 
eastward with a kind of self-developed motion,” and that the 
precipitation on the east side of the centre “ is the principal agent 
in j>roducing the change of geographical position.” Pruf. Loomis 
writes : “Tlie progress of a storm eastward is not wholly due 
lo a drifting iresulting from the influence of an upper-current 
from the west, but the storm works its way eastward in conse¬ 
quence of the^ greater^ precipitation on the eastern side of the 
storm.” 

Prof. Loomis also appears to attribute the formation of some 
depressions, primarily developed in the United States, to the 
collision of moist air from the Pacific with the mountains in the 
north and west, in the same way as I have attributed the primary 
formation of some of our deprcasions lo the collision of the 
vapour-laden atmosphere from the Atlanric with the higli-lands 
in the west and north of the British Isles. 

1 am glad to observe that Prof. Loomis is no advocate of the 
“ circular theory ” of storms as still lield by some meteorologists. 
He intimates the mean inclination of the wind towards the lower 
isobars as “more than 45®” in the United States. In the 
Journal of the Scottish Meteorological Society, No. xxxix. I 
have shown that at stations in the British Isles the mean inclina¬ 
tion is 21^ but that it appears to be considerably higher in con¬ 
tinental Europe. 

In the work previously alluded to I have shown that depres¬ 
sions appear to travel most lo the south when the atmosphere is 
warmer in the west than in the cast, and most lo the north under 
contrary circumstiiiices, but that this influence is interfered with 
by another, viz., the tendency of depressions lo travel so as to 
have the highest general pressures on their right. A les** limited 
acquaintance even than 1 can claim wdllitlic U S. Weatlier Maps 
would go far to show which of these two inllueiiccs is the pre¬ 
dominant, the genc'-al atmospheric conditions of the United 
States j)rescnting a better field for their investigation than is lo 
be obtained in Europe. Prof. Loomis fniils that in North 
America storms lend most to the south in July and to the north 
in October. It would be interesting to inquire whether this 
obscivation holds good of depressioiLs on tue Pacific coast, as 
well as near the Atlantic. But a two years’ average is inbuflicient 
to settle such ([ucstions. 

On the w’liole it is .satisfactory,lo find that some important 
results obtained from a study of European weather-charts me 
found, on good authority, to be in accordance with llirise denvefl 
from the U.S. maps. At the same lime some ol the llieo.etical 
rcmaiks made by Prof. Loomis will not, 1 think, l)e generally 
endorsed by meteorologists. The staleineiit that “it needs no 
argument to prove that when the wind is lluwing from all quarters 
inwards upon a central area, there is a rapid accumulation of air, 
which can only escape by an up waul motion,” is incorrect; the 
depression of the barometer in the centre showing that there is iu» 
accumulation, but a rarefaction, produced in part, as Prof. Loomis 
lias himself previously shown, by precipitation, and which is 
itself the cause of the inihix. 

Under the present conditions of anemometry all endeavours to 
calculate the upward movement in a storm fiom auemomelrical 
data should also be accepted with much reserve. Still more 
hazardous (considering the inclination of depression-axes and the 
frequent ditference ot direction between currents at small and 
those at great elevations) is the attempt, in .such an inquiry, to 
correct the observed vel ^cities at sea-level by those on the summit 
of Mount Washington, With a depression in Easlern Canada a 
west wind not uncommonly blows on Mount Washington while 
more southerly air.s are felt at the three nearest stations. If in 
such a case wc calculate tlie amount of influx towards the depres¬ 
sion-centre simply from the ratio between tlie velocity at sea-Jevel 
and that on Mount Wnshington, it is obvious that the result will 
be the reverse of accurate. 

Aug. 25 W. Clement Ley 


Aurora 

On Sept. Ill was at Kyle Akin (Skye). The day had been 
wet and stormy, but towards evening the wind fell and the sky 
becarne clear. About 10 r.M, my attention was drawn to a 
beautiful auroral display. No crimson or rose tint was to be 
seen, but a long low-lying arc of the purest white light wa 
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formed in the north, and continued to shine with more or less 
brilliancy for some time. The arc appeared to be a double one, 
by the presence of a dark band running longitudinally through 
it. Occasional streamers of equally pure white light ran up¬ 
wards from either end of the bow. The moon was only a day 
old, but the old landscape was lighted up as if by the full moon; 
and the effect of Kyle Akin lighthouse, the numerous surround¬ 
ing islands, and the still sea between, was a true thing of beauty, 
fonning as it did a quiet contrast to the more brilliant but rest¬ 
less forms of aurorte generally seen. I particularly noticed a 
somewhat misty and foggy look about the briQiant arc, giving it 
almost a solid appearance. The space of sky between the hori¬ 
zon and the lower edge of the arc was of a deep indigo colour, 
probably the effect of contrast. 

I regretted 1 had no spectroscope with me, as it would have 
been a fine opportunity to test the spectrum of an aurora of pure 
white light. 1 had a strong impression that the bow was near 
to the earth, and almost thought that the eastern end, and some 
fleecy clouds in which it was involved, were between myself and 
the peaks of some distant mountains. The eye is, however, de¬ 
ceptive in such cases, though instances are not wanting of aurone 
close to the earth’s surface. 1 shall be glad to know if other 
observations of this aurora were made. 

Naim, N.B., Oct, 3 J. Rand Capron 


The Cry of the Frog 

The fact that the common frog (Kaua temporaria) is capable 
of crying out lustily when he feels himself in danger, does not 
seem to have been frequently remarked. In my small walled 
garden there is a common frog wlio is persecuted by three cats, 
liis residence is a heap of slates at the foot oi an ivied wall, and 
here he is safe. Rut if he ventures far abroad his tormentors 
soon espy him, and though they seem nearly as much terrified as 
himself, they cannot resist the temptation to touch him with their 
paws, lie immediately opens his mouth and utters a prolonged 
ciy, wliich appears to be very surprising to the cats, who draw 
back for a few moments, and then pat him again, appaieiilly out 
of mere curiosity, to be again scared by the same uausual sound. 
I'his sound is a shrill and rather sibilant wail, like the note of a 
small ])cniiy trumpet or the cry of a new-born infant. Tliere can 
be no mistake about it, as 1 have repeatedly touched the frog 
with my own hand after driving the cats away, aiul the same cry 
has immediately followed, th,, lower jaw being dropped so that 
tile mouth stands open about a (piarter of an inch at the lip. 

J.cicoslcr, Sept. 2(i K T. M<jTr 


The Woolwich Aeronautical Experiment 

11 . 

In (»r<l(‘r to discover the laws of the \cilieal moti<»ii, we must 
suppose that the balloon is resting in tJerfecLeciUilibi iuin w lien on 
laiKl; which ino.ms that the ascending power of the gas enclosed 
lit the balloon is just equal to the w'eiglii of the canvas, ncUing, 
grapnel, ballast, passengers, ike, Diuler these circumstances Uie 
balloon wull not ascend by itself, but it will with all the weight 
of the sand w hich may be thrown overboard, if a certain sjiacc 
is left lor dilatation and the balloon is not quite full when resting 
on land. If the \cdume is V at the surface of earth, it will be 

^id an altitude wlitre baronielric prcsbiue is //, being 

If at departure. When the balloon is tpiile full, gas escapes by 
the lower part under the shape of a whitish steam. If v is the 
adilitional volume which can be Idled by dilataiioii, that phciio- 
iiieiion w ill take place .at an altitude w'here the pressure is h given 

by the equation ' 

We suppose that the height k is never to be attained, and in 
i'acl it is desirable for the aeronauts to limit their altitude belbrc 
starting, and not to fill their balloon with a gas which they arc 
obliged to throw away by the valve or to see escaping by the 
appcndice at some risk of their own safety; one oi the greatest 
advantages .of the vertical fan being to limit at will the ascent, 
as will be shown. 

I, In our calculations w'c sujipose that the^canvas is not losing 
gas, that the sun is not affecting the ballooif, and that no water 
is falling upon it, or no cloud concealing the sun. All these 
changes of temperature can be-^madc the subject of special cal¬ 
culations, and the real motion of the aerostatic globe is the mean 
between all the different circumstances of the atmosphere. 

If a balloon starts in an homogeneous air because a weight / 


of sand was thrown overboard, P being the weight of the air 
displaced by the balloon when resting on land, the motive power 

is^»’ = and the laws of the motions of an Alt wood machine 

are perfectly applicable to it. 

The elevation takes place with an increased velocity up to the mo¬ 
ment where the resislanec { of the air is Id Cuiiscjiiicntly, 

P + p 

A' being a certain coeflicient which dep ;nds on the form of the 
balloon, its diameter, its netting, and the dcusiiy of the air. A"^ ' 
diminishes as the altitude increases, but the diameter of the 
balloon enlarges gradually to its utmost. As the law of diminu¬ 
tion of pressure is not known, we arc obliged to suppose A" = 
constant. 

If we supiiosc a balloon of 60,000 cubic feet ludding 50,000 
cubic feet oi gas when resting on the ground, the balloon c.an 
reach without losing gas (except by the loss ihrougli tlie canvas, 
which we suppose to be perfectly gas-tight) to a level where 

h' - - about 6,000 feet in round numbers. Under these 

() ' 

circumstances the weight of the balloon when reading on land 
may be supposed to be about 3,300 pounds. 

If we suppose 20 lbs. of sand are thrown overboard in 

ascending, the motive'power will be The uni form motion 

will be Kv^ = - ^. . 

*15 

Under these circumstance.^, as far as my knowledge goes, it is 
4 ft. per second. If wc suppose= 32 feet. 

Kv^ -■ 16 A'= 3 ® and A - „ - 1 “ 
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If a static effort of 20 lbs. in the vertical direction can be pro¬ 
duced by the working of the vevlical fan, it is easy to uu'ier- 
stand that the ascent can be stopjied before the balloon has 
reached the level where the gas is beginning to esca[>e by 
working in the proper direction for it. That effort is not to.> 
much lur two men ^working on a fan which is suitably con¬ 
structed. 

The same thing can be said as to the descent of the balloon, 
but /v' is much larger, as the sliai)e of the lower part is 
not so well suited lor moving in the air as the upper half. 
With appendkt\ netting, rope.'^, and car, it c.vcrts a resist¬ 
ance which is much larger and may be compared with the 
force exerted by a parachuU descending in the ah. The 
dilfereiice i.s very great, as I observed several times in my 
ascents that it was ditlicult to give the balloon a desceiuling 
impuksion towards the land. I should not wonder it it was 
partly the cause of the red.slancc felt by iMr. IJfiwdlcr when 
moving his fan 111 the direction where it ou‘4iit to have caused the 
balloon to descend ; al least such is the opinion that I am in 
position to hold fonn the conrise and imperlect narrative i foaiitl 
m the public p.aptrs. 

W. DE Fonvikllf- 


Is the Rabbit Indigenous ? 

\Voin.i> you permit me, through the medium of i^Ai URE, to 
ask on what grounds the rabbit is considered not indigenous in 
this country r I’lie best authorities on Jlruisli anrl Gennan 
Mammalia seem agreed that it is a native of llie Medilcriancan 
basin. On what facts or writings is this opinion ba-.cd, and at 
what time was it introduced into (ireat Ihitaiu? I am very 
anxitius to determine whether the above .statements me founded 
on authentic documents or writings, or are ni',rely .suppodtioiis 
which cannot be asserted with ccrlaint}'. N. 

bept. 30 


THE SOCIAL SCIENCE CO NO A ESS 

•‘pHE friends of social science have had a mo.st suc- 
A cessful meeting this year at Glasgow, and in the 
various addresses and papers there has been afforded 
ample evidence that the importance of the introduction 
of more scientific knowledge into the heads and daily life 
of the people is becoming more and more widely acknow-' 
ledged. 

In the Health Section, Dr. Lyon Playfair in his address, 
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after referring to Franklin’s aphorism, “ Public health 
is public wealth,*' pointed out that taking the smallest part 
of the money saving, it is obvious that money judiciously 
spent in sanitary improvement is not unproductive taxa¬ 
tion, but capital bearing abundant interest; and he then 
gave an idea of the present sanitary chaos. ** In England, 
^at the present time, there is a casual agglomeration of 
1,500 separate sanitary authorities, without system or co¬ 
hesion. Their areas of administration are diverse in the 
extreme, being neither bounded by counties, parishes, 
nor natural watersheds; and their duties arc divided with¬ 
out meaning between authorities in the same district. 
They have been lately put under medical officers of health 
without preparation or qualifications for their duties, some 
well paid and devoting their time to this important work, 
others having little more than nominal payment, and 
giving little more than nominal time to their important 
duties. Notwithstanding this too sudden and unprepared 
universal appointment of medical officers, yet in the ad¬ 
ministration ^f the Health Acts there has been recently 
manifested a disposition to ‘ distrust the doctors,' and to 
work the Acts, at least at head-quarters, by lawyers and 
other persons not connected with the medical profession. 
This is the old error of making common sense the fetish 
for worship, which Archbishop Whately and others have 
so effectively condemned. Even the most fervent wor¬ 
shipper of common sense as opposed to technical training 
never relics on it in important emergencies of his life. 
'He goes to the lawyer to make his will or to convey pro¬ 
perty ; he consults the parson on religious doubts when 
on the sick bed, and he does not spurn the doctor to cure 
him of his grievous ailment. Hut it is well known that 
the Local Government Board are afraid of tJic doctors in 
the administration of Health Act*?. Who beside them 
possess the knowledge ? I can testify,'from an experience 
of thirty years in sanitary work—and impartially, because 
I am not in the medical profession—that there is not a 
class of men in the country who labour so zealously for 
the prevention of disease as the doctors, though their 
training hitherto has been cure, not prevention. Cer¬ 
tainly their private interests have never been allowed 
to stand in the way of their efforts to uproot dis¬ 
ease, although their living depends upon its existence. 
This unselfishness in the application of their science to 
prevention has always been to me a source of liigh admi¬ 
ration. Why, then, is there this vulgar distrust of the 
doctors in the administration of our Health Acts ? Ex¬ 
tend this prejudice against technical knowledge, and how 
absurd it would be. Would you improve the progress of 
telegraphy in this country by suppressing electricians, or 
the law and justice of the country by putting down law¬ 
yers? Would the Secretary at War piomote the conduct 
of war by suspecting soldiers, or the First Lord of the 
Admiralty the efficiency of fleets by distrusting sailors ? 
Would our railroads and harbours be better governed if 
engineers were held at a discount ? But this is actually 
the state of things at the Local Government Board—the 
Health Ministry of the country. The Privy Council 
handed over to that Board Dr. Simon and his associates, 
with a wealth of medical experience in public hygiene. 
Ever since, that wealth has been locked away from public 
use. Certain I am that their experience could not have 
guided the Board in the utter confusion of organisation in 
regard to medical officers of health. They have been 
appointed without any system. Some have a small parish 
to attend to, others have a thouFand square miles. The 
last are appointed for combined districts, but are managed 
by uncombined authorities, and have neither assistants 
to aid them nor power to enforce their decisions. The 
officers of health are without any definite rule for obtain¬ 
ing available knowledge of prevailing sickness, even when 
it is treated at the public expense within their own dis- 
tnets ; and they are not, universally at least, informed of 
the deaths as they occur. The medical officers of health 


have been appointed without any examination on their 
knowledge of State medicine, and in the majority of cases 
they do not possess this knowledge. I am perfectly cer¬ 
tain that this utter confusion could not have resulted had 
the Local Government Board consulted the experienced 
State medical officers belonging to them. This distrust 
of the doctors in higher administration is simpl3r a general 
mistrust of science. And the time has now arrived when 
science must be trusted in government. Science is enter¬ 
ing into the higher education of the country, and the pre¬ 
judice against it among legislators, who were educated in 
classical universities, will ‘in time be removed. For the 
progress of a country depends upon the progress of science, 
and the welfare of a nation is secured by the most intelligent 
application of science to its manufactures and to its govern¬ 
ment. The health of the country—and that governs the 
productive power of its people—depends as much upon the 
application of medical science as the working of a machine 
depends upon a good application of mechanical laws. To 
trust the whole administration of Health Acts to Poor-law 
inspectors and lawyers is an amazing example of unbelief 
in the first principles of the laws of health. The well¬ 
being of the people depends upon physical causes, which, 
when intelligently understood, mean physical science, and. 
the trained physician is the natural and most intelligent 
agent for extending its knowledge and application to the 
prevention of disease. What we want in the future is 
not new law, but more efficient administration of existing 
law. To heap up new sanitary law on the decaying mass 
of undigested sanitary law, which *{11 ready forms a dismal 
agglomeration, is like the practice of our ancestors, who 
thought that a few clean rushes thrown upon the corrupt 
mass of foul rushes on the floor sufficed lor sanitary pur¬ 
poses. What we want is superior organisation and effi¬ 
cient administration of existing law. liut, in our hapijy- 
go-lucky style of government, arc we likely to get it? * 1 
doubt whether it will be wise to continue the Local 
Government as a separate department of the State, I Is 
functions in reality appertain to the Home Office, whicli, 
when properly organised, should divide itself into two 
great departments, the one dealing with police and justice,^ 
the other with the physical interests of the people. One 
Secretary of State might have the supreme rcs])onsibility, 
but each of the divisions should be scientifically adminis- 
icred. It would be as absurd to put a man trained in 
physical science at the head of the branch of police and 
justice, as it is to put a man merely trained in Jaw in 
charge of the physical interests of the people. It is an 
exploded fallacy that only lawyers are good men of busi¬ 
ness, and that scientific men arc not. Is my friend Sir 
John Lubbock a worse banker because he is an eminent 
man of science ? Is Mr. Spottiswoode a worse printer 
because he has distinguished him.self as a physicist? Is 
Mr. Warren De la Rue a worse stationer because lie is 
equally conspicuous as an astronomer and as a chemist ? 
The Local Government of the country, in as far as it relates 
to the physical interests of the people, will remain an 
example of arrested development, unless science receives 
a recognised position in its administration.” 

In the Education Section there was nothing to call for 
notice in the address, but Mr. C. S. Parker drew atten¬ 
tion to the Report of the Universities Inquiry Committee, 
and an interesting discussion followed. 

' The revenues of Oxford and Cambridge were reported 
by the Royal Commission appointed on the advice of 
Mr. Gladstone to be for the University, Colleges, and Halls 
of Oxford, 414000/., or, including prospective increase in 
the next fifteen years, 538,000/. ; and for the University 
and Colleges of Cambridge, 340,000/., or, including pro¬ 
spective increase, 380,000/. Making certain deductions 
from these totals, the net income was for Oxford 350,000/., 
and for Cambridge 300,000/. ; or, deducting again what 
was levied by taxation from their own members, the net 
endowments for Oxford and Cambridge Universities fc- 
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spectivcly were 300,000/. and 250,000/. The largest item 
of expenditure was to Fellows of Colleges—Oxford, 
102,000/.; Cambridge, 103,000/. The smallest item was 
for scientific institutions, being under 2,000/. for each 
University. Mr. Parker remarked that this was hardly 
what might have been expected by the general public. A 
satirical person might even suggest as an improvement 
the reversal of the order. Seriously, the distribution came 
to this. Taking the residents in the University at about 
400 graduates and 1,400 undergraduates, almost all the 
former and abput half the latter received substantial aid 
from endowments. Mr. Parker examined various schemes 
which had been put forward, and expressed an opinion 
that, provided the central life were maintained with 
vigour, it was much to be desired that the Universities 
should occupy themselves with extending their connec¬ 
tions throughout the country. Looking to their examina¬ 
tions in every (juarter, 44,000/, at Oxford or 33,000/. at 
Cambridge was by no means excessive for Scholarships 
and Exhibitions. Some Exhibitions should be separately 
competed for by the unattached students who were now 
pursuing their studies at the Universities with so much 
success and at so little expense—in many cases under 
So/, a year. To carry out needed reforms some central 
guidance would be necessary, either from a body ap- 
I^ointed by the Universities themselves or, more probably, 
from a J Parliamentary Executive Commission. But if such 
a Commission should be appointed, it was desirable the 
public should understand that it had not to deal with a 
retrograde, obstinate, or lethargic corporation, but to co¬ 
operate with the Universities and Colleges. Oxford and 
Cambridge, in respect of learning, had not held their own 
against the great German Universities, but a change had 
begun, and in Mr. Parker's opinion they were yearly com¬ 
manding more respect throughout Juirope. 

In the discussion which followed, the Hon. G. Brodrick 
deprecated an attempt to subsidise, at the expense of 
Oxford and Cambridge, wealthy towns which, had they 
existed in America, would long ago have provided Uni¬ 
versities of their own. On no account should resources 
Avhich ought to be concentrated upon Oxford be frittered 
away upon the great cities of England and Scotland. 

Sir G. Campbell said that in his belief it was 
these endowments which seemed to render reform 
impossible. They acted as an immense bribe to a con¬ 
tinuance of the old monkish form of education, which 
he believed to be a mere superstition. He believed that 
the devotion of the lime and talent of our youth to the 
learning of the regular verbs of Greek and Latin, and even 
the higher mathematics, was a gymnastic, and not a 
practical education. If endowments were to be continued, 
they must be taken in hand and, apart from the wills of 
founders, devoted to those branches of education which 
experience showed to be really useful and practical. 

An important paper On the place of technical education 
was presented to the Section by Mr. B. Samuelson, M.I\ 
This we shall give on a future occasion. 


PITCHER-PLANT INSECTS* 

'T'HE insect-catching powers of these curious plants, the Fly- 
traps (Dionaea), the Sundews (Drosera), and the Trumpet- 
leaves (Sarracenia), have always attracted the attention of the 
curious, but renewed interest has been aw^akened in them by 
virtue of the interesting experiments and observations on their 
structure, habit, and function, that have lately been recorded, 
and especially by the summing up of these observations in some 
charming papers by Prof. Asa Gray, which recently appeared in 
the Nattou and the York Tribune under the title of “In¬ 
sectivorous Plants.” 

Through the courtesy of Dr. T. IT. Mellichamp, of Bluflfton, 
and of H. W. Ravenel, of Aiken, S.C., who have sent me 
abundant material, I am able to submit the following notes of 

* A paper read by Prof. C. V. Riley, of St. Louis, Mo., before the Aineri- 
t an Association for the Advancement of Science, August 1874. 


an entomological bearing on the Spotted Trumpet-Ic.if (..SV/r/w- 
rema variolaris\ which must henceforth rank with the plants of 
the other genera mentioned as a consummate insect catcher and 
devourer. 

The leaf of Sarracenia is, briefly, a trumpet-shaped tube with 
an arched lid, covering, more or less completely, the mouth. 

1 he inner surface, from the mouth to about midway down the 
funnel, is covered with a compact decurved pubescence which is 
perfectly smooth and velvety to Uie touch, especially as the finger 
passes downward. P'rom midway it is beset with retrorse 
bristles, which gradually increase in size till within a short dis¬ 
tance of the bottom, where they suddenly cease, and the surface 
is smooth. There are also similar bristles under the lid. Run¬ 
ning up the front of the trumpet is a broad wing with a hardened 
emarginate border, parting at the top and extending around the 
rim of the pitcher. Along this border, as Dr. Mellichamp dis¬ 
covered, hut especially for a short distance inside the mouth, and 
less conspicuously inside the lid, there exude drops of a sweet¬ 
ened, viscid fluid, which, as the leaf matures, is replaced by a , 
white, papery, tasteless, or but slightly sweetened sediment or 
efflorescence; while at the smoolli bottom of the pitcher is 
secreted a limpid fluid possessing toxic or inebriating qualities. 

The Insects which meet their death in this fluid are numerous 
and of all orders. Ants are the principal victims, and the 
acidulous properties which their decomposing bodies give to the 
liquid doubtless render it all the more potent as a solvent. 
Scarcely any other llymenoptera are found in the rotting mass, 
and it is an interesting fact that Dr. Mellichamp never found the 
little nectar-loving bee or other MelUfera about the plants. On . 
one occasion only have I found in the pitcher the recognisable 
remains of a Bombus, and on one occasion only has he found 
the honey-bee ca[)tured. Species belonging to all the ocher 
orders are cajitured, and among the other species that I have 
most commonly met with, wdiich, from the toughness of their 
chitinous integument, resist disorganisation and remain recog¬ 
nisable, may be mentioned Asaphes memnonius and ILuryomia 
mt'Iancholiat among Coleoptera, Rentaioma higens an<l Orsilochus 
variabilh, var. dmipUculus^ among I letero[)lera ; while kyatids, 
locusts, crickets, cockroaches, flies, moths, and even butterflies, 
and some Arachnida and Myriapoda, In a more or less irrccog- 
nisable condition, frequently help to swell the unsavoury mass. 

But while these insects are decoyed and macerated in order, 
as we may naturally infer, to help to support the destroyer, there 
are, nevertheless, two species which are proof against its siren 
influences, and which, in turn, oblige it either directly or in¬ 
directly to support them. 

The first is Xattihopfera seinicrvcea Giicn., a little glossy moth, 
which may properly be called the Sarracenia Moth. It is strikingly 
marked with grey-black and straw-yellow, the colours being 
sharply separated across the shoulders and the middle of the front 
wings, 'riiis little moth walks with perfect impunity over the 
inner surface of the pitcher, which proves so treacherous to so 
many other insects. It is frequently found in pairs within the 
pitchers soon after these open, in the early pait of the season or 
about the end of April. The female lays her eggs singly, near 
the mouth of the pitcher, and the young larva, from the moment 
of hatching, spins for itself a carpet of silk and very soon closes 
up the mouth by drawing the rims together and covering them 
with a delicate, gossamer-like web, which effectually debars all 
small outside intruders. It then frets the leaf within, commencing 
under the hood and feeding downward on the cellular tissue, 
leaving only the epidermis. As it pruceeds the lower part of 
the pitcher above the putrescent insect collection becomes packed 
with ochreous excrementitious droppings, and by the time the 
worm has attained its full size the pitcher above these dropping 
generally collapses. This worm when full grown is beautifully 
banded transversely with white and purple or lake red, which 
Dr. Mellichamp poetically likens in brightness to the Tyrian 
dye. It is furthermore characterised by rows of tubercles, which 
are especially prominent on the four larger legless joints. It is 
a half looper, having but six prolegs, and keeps up, in travelling, 
a constant restless, waving motion of the head and thoracic 
joints, recalling agitans. The ch^salis is formed in a 
very slight cocoon, usually just above or within the packed ex¬ 
crement. The species, kindly determined by Mr, A. R. Grote, , 
was many years «ago figured by Abbott, who found it feeding on 
Sarracenia variolaris^ in Georgia. Guen< 5 e's descriptions were 
made from these fibres, for which reason 1 append [the more 
technical matter relating to the species is here omkted] a few 
descriptive notes from the living material. It feeds alike on 
.S’, variolaris and S, flava^ and there are two broods each year, 
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the first brood of larvx* found during the early part of May, the 
second toward the cud of June, and disappearing with the dying 
of the leaves, the latter part of July, . 

The second species is a still more invariable living accompani¬ 
ment of both kinds of San’acenia mentioned. By the time the 
whitish efflorescence shows around the mouth of the pitcher, the 
moist and macera'^ed insect-remains at tlie bottom will be found 
to almost invariably contain a single whitish, legless, grub or 
“gentile,** about as large round as a goose-quill, tapering to the 
retractile head, which is furnished with two curved, black, 
sharp hooks, truncated and concave at the posterior end of the 
body. 

Tliis worm riots in the putrid insect remains,^ and when fed 
upon them to repletion bores through the leaf just above the 



Fio. I.— Xantho/*U'ta Si HiLroiea. /r, tiilarKctI, ihe n.'ilural si/«t indi¬ 
cated at sitlc ; larva, back and m< 1 o viovii ; //, clirys.'ilis : moth, 

nortual form, with wings expanded ; /, pale vaucty with wings closed, 

petiole and burrows into the ground. 1 Fere it contracts to the 
pupa state, and in a few days issues as a large two-winged fly, 
which J have described in the Transactions of the St. Louis 
Academy of Science ixa Sanoj'htv^ti — the Sariacenia 

h'lesh-fly. 

The immense prolificacy of the Flcdi-flies, and the fact that the 
young are hatched hi the ovaries «)f the parent before they are 
de])odted by her on tainted me.it and other decomposing or 
strong-smelling substances, have long been known to entomolo¬ 
gists, as has also tiie rapid development of the species. The 
vivipaioiis haldt among the Muscida* is far more common than 
is generally supposed, and 1 have even known it to occur with 
the common house-fly, which normally lays eggs. It is aUo 
possessed by some CLstrida*, as^l have shown in treating of 
CEstrus ot'is, the Sheep Bot-fly. 

But tlie propensity of the larva; for killing one another and 
their ability to adai>t themselves lo different conditions of food 
supply are not sufficiently appreciated. 1 have long since known, 
from extensive rearing of parasitic Tachinida , that when, as is 
often the case, a half-do/cn or more eggs arc fabteiicd to some 



Fig. ^.—Sa>t(f^haga Saryarcuhf, <», Jarv.a ; h. pupa . o fly, theh.iir lines 
showina average jiatiiral lengths; d, enlarged head and lirst joint of 
larva, showing curved hooks, lower lip and prothoracic spiracle ; 
e, end of body of same, showing stigmata (/) and prolegs and vent; 
/i, tarsal claws of fly with protecting pads; /, antenna of same. All 
enkarged. 

caterpillar victim only large enough to nourish one to maturity, 
they all hatch and commence upon their common prey, but 
that the weaker eventually succumb to the .strongest and oldest 
one, wliich finds the juices of his less fortunate brethren as much 
to his taste as those of the victimised caterpillar. Or, again, 
that where the food-supply is limited in quantity, as it often is 
and must be with insects whose larva: are parasitic or sarcopha¬ 
gous, such larvce have a far greater power of adapting themselves 
to the condUious in which they find themselves placed, than have 
h'crbworou.-i species un lcr like cUcumslances. 


Both these characteristics are strongly illustrated in Sarco^haga 
sarracenur. Several larvfe, and often upwards of a dozen, are 
generally dropped by the parent fly within the pitcher \ yet a 
fratricidal warfare is waged until usually but one matures, even 
where there appears'macerated food enough for sevenil. And if 
the Xanthoptera larva closes up the mouth of the pitcher ere a 
sufficient supply of insects have been captured to properly 
nourish it, this Sarcophaga larva will nevertheless undergo its 
transformations, though it sometimes has not strength enough to 
bore its way out, and the diminutive fly escapes from the 
puparium, only to fiud itself a prisoner unless deliverance comes 
m the rapture or perforation of the pitcher by the moth larva or 
by other means. This rupturing of the pitcher does not unfre- 
quently take place, for Dr. Mellicliamp writes under date of June 
27 as follows:—‘'Most old leaves now examined—I might 
almost say all—instead of being bored, seem ripped or torn, as 
if by violence, apparently from without. You see occasionally 
shreds of the leaves hanging. Surely the legless arva of Sar¬ 
cophaga cannot do this ! What then—toads, or frogs, or craw¬ 
fish abounding in these moist, pine lands? or rather is not the 
fat maggot the oco ision of the visits of the quail which lately I 
have observed licrc ? ’* 

[Here follow some technical facts and descriptions of interest 
only to specialisi s. ] 

These two insects are the only species of any size that can in¬ 
vade the death-dealing trap with impunity while the leaf is in 
full vigour, and the only other species which seem at home in 
the leaf are a minute pale mile belonging appai enlly lo Jfolo- 
thyrusy in the (Tamasidie, and which may quite commonly be 
found crawling within the pitcher; and a small I.epi(lopterous 
leaf-miner, which I have not succeeded in rearing. There must, 
however, be a fifth species, which cflectn.'illy braves the dangers 
of the bottom of the pit, for the pupa of Sarcophaga is some¬ 
times crowded with a little chalcid parasite, the parent of which 
must have sought her victim while it was rioting there, as larva. 

But all other insects, so far as we know, tumble into the tubn 
and Ihcic meet their <lealh. 'J’lie moth is doubtless a.ssislcd in 
walking within the tube by the spurs on the legs which it, ly 
common with moit other moths, jmsscsses; while the Flesh-llc 
manages to hold its own by its widely cxteiuled legs and stout 
bristles. Dr. Mellicliamp says that when disturbed it buzzes 
violently about, just as if an animated sheep bur had fallen into 
the tube—not apt to go down, because it will hitch and stick, 
and finally, by main force, it generally emerges, but once in a 
while also succumbs. 

Two questions very naturally present themselves here:—(1) 
What gives the Flesh-fly more secure foothold on the slippery 
pubescence than the common house-fly exhiUls? (2) WJiat 
enables the larva of the Flesh-fly to withstand the solvent 
property of the fluid which destroys so many other insects? 1 
can only offer, in answer, the following sugg stions ; the last 
joint of the tarsus of the common house-fly has two movable, 
sharp-pointed claws and a pair of pads or “pulvilli.** These 
pads were formerly supposed to operate as suckers, and all 
sorts of sensational accounts of this wonderful sucker have been 
given by popular writers, who forgot that there are any number 
of minute insects having no such tars<al apparatus, which arc 
equally indifferent to the laws of gravitation so far as walking on 
smooth, upright surfaces, or on the ceiling, is concerned. In 
reality, these pads are thickly beset on the lower surface with 
short hairs, most of wliich terminate in a minute expansion kept 
continually moist by an exuding fluid—a sort of perspiration. 
Take the human hand, moistened by perspiration or other 
means and draw it, with slight pressure, first over a piece 
of glass or other highly polished surface, and then over some¬ 
thing that has a rougher surface, such as a planed board, a 
papered wall, or a velvety fabric, and you wmU experience much 
greater adhesion to the smoother objects, and may understand 
the important part which these moist pads play in the locomo¬ 
tion of the fly ; they also act, in part, like the cushions of a cat*s 
paw in protecting and preventing abrasion of the claws, which 
are very useful on the rougher surfaces, where the pads are less 
serviceable. 

Now, compared Musca domesiicay cUiwsot 
sarracenia: are much the longest and strongest, and the pads 
much the largest, presenting three or four limes the surface. 
These differences are, 1 think, sufficient to explain the fact that 
while the common fly walks with slippery and unsteady gait on 
the smooth pubescence (tlie rctrorse nature of this pubescence 
sufficiently explaining the downward tendency of the movements), 
its sarcnjihagus congener manages lo get a more secure footing j 
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for not only does the latter present a larger adhesive surface, but 
the longer claws are more likely to reach beyond the pubescence 
and the ^bristles, and fasten to the cellular tissue of the leaf 
beyond. 

In answer to the second question, I can only say that there is 
nothing exceptional in the power of the larva to witlistaiid the 
solvent quality of the fluid ; it is, on the contrary, in accordance 
with the facts known of many species of Muscidiu and Estridie, 
some of which, like the well-known horse-bot, revel in a bath of 
chyme, while others are at ease in the intestinal heat of other 
warm-blooded animals. It is also well known that they will 
often live for hours in strong liquids, such as alcohol and turpen¬ 
tine. 

Conciusion .—To one accustomed to seek the why and where¬ 
fore of things, the inquiry very naturally arises as to whether 
Xanthoptera and Sarcophaga play any necessary or important 
role in the economy of Sarracenia. Speaking of the Sarco¬ 
phaga larvae, Mr. Kavenel asks, “May he not do some service 
lo Sarracenia as Pronubadocs to Yucca?” And if so, may not 
all this structure for the destruction of insects be primarily for his 
benefit ? Can he l)e merely an intruder, sharing the store of 
provision which the plant, by ingenious conlrivauce, has secured 
for itself, or is he a welcome inmate and profitable tenant ? Self¬ 
fertilisation does not take place in Sarracenia, and the possi¬ 
bility that the bristly Flesh-fly aids in the important, act of 
pollination lends interest to the facts. No one has witnessed 
with gieater pleasure than myself the impulse which Darwin has 
of late years given to such inquiries ; but wc shouhl be cautious 
lest the speculative spirit impair our judgments or our ability to 
read the simple lesson of the facts. My own conclusions 
summed up are :— 

1. There is no reason to doubt, but every reason to believe, 
since the observations of Dr. Mcliicbamp, that Sarracenia is a 
truly insectivorous plant, and that by its secretions and structure 
it is eminently fitted to capture its prey. 

2. That those insects most easily digested (if I may use the 
term) and most useful to the yilaiit are principally ants and small 
flies, which arc lured to their graves by the honeyed path, and 
that most of the larger insects, which ate not attracied by sweets, 
get in by accident and fall victims to tlic ])ecuhar mechanical 
structure of the pitcher. 

3. That the only benefit lo the plant is from the licpiid manure 
resulting from the putrescent captured insects. 

[Mr. Ravenel, in making a transverse section neai the base of 
the young leaf, noticed large tubular cells passing down through 
the petiole into the root, and much of the liquid manure may 
possibly pass through these into the root stalk.] 

4. 'riiat Sarcopliaga is a mere intruder, the larva sponging on 
and sharing the lood obtained by the plant, and the lly attracted 
thither by the strong odour, as it is to all putrescent animai 
matter or to other plants, like Stapeaa varkf;ata^ which give 
forth a similar odour. There is nothing to prove that it has 
anything to do with pollination, and the only insect tliat Dr. 
Mcllichamp has observed about the flowers with any frequency, 
is a Cetoniid beetle, the Kuryomia mcJancholica. 

5. That Xanthoptera has no other connection with the plant 
than tliAt of a destroyer, though its gveatest Injury is done after 
the leaf has performed its most important functions. Almost 
every plant has its peculiar insect enemy, and Sarracenia, with 
all its dangers to insect-life generally, is no exception to the rule. 

6. That neither the moth nor the fly have any structure pecu¬ 
liar to them, that enables them to brave the dangers of the plant, 
beyond what many other allied species possess. 


ON EVOLUTION AND ZOOLOGICAL FORMU¬ 
LATION* 

I N the means which he has at his disposal for expressing 
the relative values of the facts of his science the 
chemist has an advantage over the zoologist which cannot 
be over-estimated. By a chemical rational formula it is 
possible to express, in a very small compass, facts of 
composition and decomposition, as well as many of the 
other relations borne by the constituents of a compound 
body one to the other. 

* The substance of a lecture, introductory to the evening class oi Zoology, 
at King’s College, Strand, by Prof. A. II. Carrod, Pcllovv of St. John’s 
Codege, Canibriilge. 


In zoology formulation has received but little applica¬ 
tion ; it has been employed to represent dental series and 
one or two other numerical points only ; the cumbrous 
method of detailed verbal description being still resorted 
to in all cases, even when continuous observation has so 
accumulated facts, that it is almost impossible to retain 
the grasp of them without some auxiliary appliances. A 
method of zoological formulation, which, whilst expressing 
the facts of anatomical structure, attracts the attention to 
the relative importance of the observed differences, rather 
Ilian to the details of the differences themselves, is a great 
desideratum ; and it will be my endeavour on the present 
occasion to show how such a method can be made to 
assist in solving a problem so involved as the true 
affinities of a group of animals whose variable characters 
arc fairly understood. 

But the chemist has the atomic theory as a basis 
whereon to build ; is there any principle in biology so 
inclusive as to yield a foundation on which to construct 
the desired system? Until the introduction of the theory 
of evolution and the doctrine of natural selection there 
was not. As long as the negative hypothesis of special 
creation held sway, the interest attached to the study of 
the mutual relations of organised beings was nii. No 
such relation could, in fact, have existed. But now, 
llirough the insight into nature arrived at by the all- 
embracing theories of Lamarck and Darwin—the Daltons 
of biology—the pedigree of tlie animal and vegetable 
kingdoms will form a problem which it will require many 
generations of the ablest zoologists to solve, even approxi¬ 
mately, by the careful correlation of the undigested, 
unrecorded, and unobserved facts at their disposal. 

Let us stop for a moment to glance at this doctrine of 
descent, in which, through the struggle for existence, by 
a process of natural selection, the fittest (for want of a 
better term) are said to survive. Wc may compare the 
living body of one of the higher anim.ils to a cannon 
counterpoised on a Palliser gun-carriage, so lixed that it 
will hit a target situated at 1,000 yards distance. Before 
firing let marks be so made that the different parts of the 
whole engine can be afterwards adjusted lo their former 
position. 'I'hc gun is fired ; the target is struck ; a 
well-dclincd perforation or indentation is the result. A 
second similar shot is arranged for, by re-adjusting the 
engine with the assistance of the marks previously made ; 
but on this occasion no direct aim is taken. The gun is 
again fired ; but this time the target is missed, or it is hit 
in a different part. Why is this ? It is because, in the 
former of the two firings, by the strain it caused to the 
whole machine, by the wear it produced in the rifling of 
the gun, and by the slight differences in the quality and 
quantity of the powder, the shot left the muzzle under 
different circumstances on the two oocasions. The 
amount of this difference was sufficient, at the long range 
selected for illustration, to make the alteration in the 
course taken by the projectile perceptible. An external 
influence, the wind, is almost certain to have affected the 
result. This example shows how that minute differences, 
firstly in internal, and secondly in external circum¬ 
stances, are sure to prevent the exact accordance of con¬ 
secutive phenomena which might reasonably have been 
expected to be fac-similes one of the other. 

As a general inference from every-day observation we 
are similarly led to expect that the offspring of living 
oiganisms will resemble their parent forms. But, as with 
the cannon, there are minor forces which in living beings 
come into play to produce slight changes in the progeny 
on all occasions. These changes are likewise of two 
kinds, depending on the circumstances connected with 
the parents themselves, and on those acting directly on 
the offspring from the time of its conception onwards* 
Amongst the former of these may be included differences 
in the actual and relative ages of the parents, both of 
which factors vary with each one of their progeny j their 
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states of health, and their occupations. Amongst the 
latter are the habits and climate to which the offspring 
is subject Causes of this nature, many of which are very 
incompletely understood, produce variations in the indi¬ 
viduals of a species ; and as the offspring resembles its 
parents, unless extra forces come into play to produce 
differences, the peculiarities of each variety are capable of 
transmission to the progeny. Thus, in course of time, 
strongly marked varieties of a species are likely to 
be developed; these give rise to others, until the de¬ 
scendants arc very di&rent from their ancestral forms. 
Time, however, besides continuing on the primitive stock 
and developing new varieties, produces other effects with 
equal certainty. Animals arc dependent lor their exist¬ 
ence on a certain supply of organised food. Those living 
forms which furnish it have also been affected in a 
manner similar to their destroyers ; like them, they have 
varied, and t!/ey have tended to become more numerous 
(the progeny in all cases being more numerous than the 
parents). The area of occupation being necessarily limited, 
and, as we arc justified in assuming, fully stocked to com¬ 
mence with, the multiplication of the progeny develops a 
universal struggle for existence, one in which each indi¬ 
vidual, for self-preservation sake, participates ; and in 
which the weakest goes to the wall. As in other contests, 
however, so in this, the race is not always to the swift, nor 
the battle to the strong, for many of the destroying causes 
are not those which are overt in their attacks. The sickly 
blade of grass, under the shelter of an overshadowing stone, 
protected from the browsing herd, fructifies and repro¬ 
duces itself, whilst its free-growing neighbours form a 
delicious mouthful for the nibbling sheep. What amount 
of strength or courage can protect the leader of a flock 
from the ravages of an intestinal parasite or prevent the 
largest individual of a flight of birds from being the most 
likely, on account of its greater superficial area, to be killed 
by a random gun-shot Specialisation of function to resist 
special attack or to acquire special advantage, is, therefore, 
on account of the struggle for existence in conjunction 
with the tendency to vary, a factor of vitality. Specialisa¬ 
tion in many directions is elaboration and progress so 
called ; and as man possesses this in the most marked 
degree, he is considered to be the furthest removed from 
the living monad which gave him origin. 

The pedigree of vitality is evidently, therefore, the 
greatest problem of biology; for a full comprehension of 
it includes all the minor details of the science. How is 
this to be arrived at? From any collection of people 
which comprises nearly all the living representatives of a 
family, it is not difficult to obtain a large amount of infor¬ 
mation wfith regard to the ancestry of that family by oral 
interrogation. This will be facilitated by classing to¬ 
gether in groups those of ecjual kinship, placing in the 
same sections brothers and sisters, in larger divisions 
those who arc first cousins, and so on. It will not be 
hard to find who were the grandparents of each, some 
probably being present; the great-grandparents of most 
will have only been personally knowji to the older; and 
more distant relations of the same line, by hearsay alone. 
Pursuing the investigation, the linking of each retrograde 
step will be found more difficult, and the difficulty of iden¬ 
tifying the ancestor common to them all will be almost 
insurpassablc. When an old family has very few living 
representatives or none all, the facilities lor studying 
it will be proportionately diminished. 

In zoology the method of investigation for the purpose 
of classification is very similar. Instead of direct inter¬ 
rogation, answers are arrived at by an appeal to facts of 
existing structure. Similarity in habits, distribution, and 
external characters separate off closely related forms from 
their more distant allies. To solve the more difficult 
problems of less intimate relationships, recourse must be 
had to internal characters in addition; to points of differ¬ 
ence m osteological and soft-part anatomy, many of which 


can only be arrived at by prolonged dissection and the 
employment of every available opportunity. 

The difficulty of appreciating the relative v^ue of 
differences in any group of animals that is forming the 
subject of investigation, that of separating the realisation 
of the characters themselves, independently from the 
words necessary to express them, has led me in the course 
of my dissections to adopt a method of formulating my 
results in a manner which at once places them in a form 
available for ready comparison, and in an order of relative 
significance ; in fact as rational formuke, which differ in 
arrangement according to the phases of my general ideas. 
An example of the application and the applicability of this 
method may not be without interest, and this 1 will draw 
from the sub-order Psittaci, the Parrots. 

The parrots form a well-marked, easily distinguishable 
group, with no outlying doubtful genera; and as with 
many other well-marked groups, such as the Rodents 
amongst mammals, and the Umbelliferai amongst phane¬ 
rogamic plants, the minor divisions are not so easily 
determinable. In fact, there is a very great uniformity 
in all the external and internal characters throughout the 
sub-order. There arc, however, a few points in which 
they present variations, those best known being (i) in 
the vessels of the neck, (2) in the ainbicns muscle, (3) in 
the furcula, and (4) in the oil-gland. I will notice each 
of these points shortly. 

Firstly, with regard to the vessels of the neck. In 
most of the higher animals an artery, the carotid, runs 
up each side of the neck to supply blood from the heart 
to the head. In birds these vessels generally run in the 
middle line of the front of the neck, side by side and in 
contact. In some parrots, and in them only, whilst the 
riglit carotid pursues its usual course, the left, leaving 
its fellows, runs separately at the side along with the left 
pneumogastric nerve. In several groups of birds the 
right carotid is absent, the left alone remaining in its 
normal position. This is the case with one genus of 
parrots. Secondly, the little long and slender muscle, 
the ambiens, whose tendon in its unique course obliquely 
traverses the front of the knee capsule, is absent in some 
parrots, being present in others. Thirdly, the furcula or 
merrythought, which unites the two shoulders by an 
osseous bow, may be present or absent. Fourthly, the 
oil-gland, situated just over the tail, is wanting in some 
genera. 

Omitting for the lime being the case, which amongst 
the parrots is found only in the genus Cacatua proper, in 
which the left carotid alone is present, there arc sixteen 
possible combinations of the four characters under con¬ 
sideration, of which six are found to exist. They are the 
following :— 

1. The carotids are normal; the ambiens is absent; 

the furcula is present, as is also the oil-gland.— 
(PAL/T£ORNlTHlNi^.) 

2. The carotids arc normal; the ambiens is absent, 

as is the furcula, and the oil-gland is present.— 

3. The carotids riin abnormally ; the ambiens is present, 

as is the furcula and the oil-gland.— (Arinas.) 

4. The carotids run abnormally; the ambiens is ab¬ 

sent ; the furcula and the oil-gland are present.— 

(PYlIRRLTRtNAS ) 

5. The carotids run abnormally; the ambiens is ab¬ 

sent, as is the furcula ; the oil-gland is present.— 
(Platycercenas.) 

0 . The carotids run abnormally; the ambiens is ab¬ 
sent ; the furcula is present ; the oil-gland is 
abscnt.“-(CHRYSOTlNiE.) 

1 he facility for comparison afforded by a formulation' 
of these results will be evident from an inspection of the 
following Table, in which the presence or absence of 
structures is represented by the signs + or — ; in which 
the normal condition of the carotid arteries is indicated 
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by a Roman 2, whilst its abnormal state is indicated by 
the same figure in italics. The relative positions of the 
four different anatomical facts is retained throughout :— 

Table I. 



Carotids. 

Ambiens. 

! Furcula. 

Oil'gland 

(0 PAL/EORNITHlNiE . 

2 

— 

+ 

+ 

(2) STRINGOPINjE . . 

2 

-- 


+ 

(3) Arinaj . . . . 

2 

+ 

+ 

+ 

(4) PVRRHURINiE . . 

2 

_ 

+ 

+ 

(5) PLATYCERINiE . . 

2 

— 

— 

+ 

(6 ) Chrysotina? ‘ . . 

2 

— 

+ 



On this arrangement, the Lories, belonging to thePrt/tf»- 

ornithincB^ their zoological formula is 2-h + ; whilst 

that of Cyanorhamphus^ which is one of the Platyccrcincp^ 
is ^ —-[-• By this means the relations of the dif¬ 

ferent groups to one another are readily recognisable. 

Next, in the attempt to arrive at a correct detailed 
classification, the question as to the zoological formula of 
the ancestral Psittacine form must be one of primary 
importance. This can only be arrived at by a comparison 
of the other bird-types with that of the parrots. Taking 
the characters employed in Table L,an<i similarly formu¬ 
lating such birds as the fowl, duck, rail, stork, and 
cuckoo, they all agree in being represented by 2 -f + -j- (i); 
others, like the kingfishers and hornbills^ have the for¬ 
mula 2 —f- + (2); whilst a third type, with only a left 
carotid, are included in the L —[- + type (3). No others 
of importance exist. From which of them did that of the 
Psiltaci spring.? It must have been from one; and, 
peculiarly enough, there are genera to be found among 
them which closely approach all three, for— 

I'he formula of Piitacus is -|- + + 

„ „ Palcromis „ 2--j- 

„ „ Carattta „ L- + + 

However, this only shows that the sub-order is a very 
ancient one, and lias undergone changes analogous to the 
whole class Aves^ and it docs not complicate the problem 
in the least. 

There are parrots with two normal carotids, the 
Palceornithimc ; there are others in which the ambiens is 
present, the Arince; most have a furcula and also an 
oil-gland.* 

Now suppose that when steam-engines were first intro¬ 
duced they had all been constructed with steam-whistles 
attached. Suppose that shortly afterwards several had 
been exported to different colonies, and that ever after¬ 
wards each colony had, with the originals as patterns, 
gone on constructing them for their own use, improving 
upon the original design as they thought best. Suppose 
that by certain individual manufacturers a gong was sub¬ 
stituted for the whistle; in others a bell, and in a third 
no sounding apparatus at all. A traveller going through 
the different countries at the present time would probably 
find whistle-engines wherever he went, though in different 
places gongs or bells will have replaced the whistle. 
Knowing nothing about the history of the steam-engine, 
is he not justified in inferring that it was,originally con¬ 
structed with a whistle ; for otherwise would it be likely 
that each colony should have independently employed the 
same method of signalling, when there were several to be 
chosen from ? 

The naturalist, similarly, as an uninitiated looker-on at 
the contrivances of nature, finds the same type of struc¬ 
ture running through forms not very intimately allied; 
as, for example, two symmetrical carotids, in reptiles, 
mammals, and some birds ; or an ambiens muscle in the 
fowl, the eagle, the cuckoo, and the plantain-cutter. 
When, therefore, these fundamental arrangements are 
found to exist (though perhaps not combined in any one 
individual) in any well-defined group like the parrots, may 
it not be legitimately inferred that the ancestor of that 


group possessed them in their full and unmodified form ? 
Undoubtedly it may; and on this principle we can almost 
certainly assume that the ancestral parrot possessed two 
normal carotids, an ambiens muscle, a complete furcula, 
and an oil-gland; in fact, that its formula was 2 + + -4-; 
and that all those species in which one or other of the 
included characters differ from this type formula^ they do 
so on account of forces having modified the ancestral 
form. This line of argument therefore leads us to infer 
the extinction of the earliest form of parrot, unless some 
yet undissected genus is subsequently found to correspond 
with it; and all the existing genera must be referred to 
collateral branches, in which at least one operation of 
modification has been accomplished. Those which have 
undergone no further change from the 2 + + + type arc 

the Palcpoj-iiithince (2- 1 - and the Arinre (2 + + +). 

Now the question presents itself, are all those with the 
modified carotid (^), members of a single stem, and those 
with the unmodified carotid (2) members of another, 
similar losses having occurred in both to develop the 
subjoined series ? 

Tablk II. 


2 - + + 

2-1- 

L- + - 


^-+ 


Or must those types be blended in wliich the formuhe 
correspond, irrespective of the carotids ? My placing the 
carotid index first expresses my belief as to its primary 
importance; and this is because the conformation it re¬ 
presents is extremely peculiar and unique among birds, 
and is therefore less likely to have appeared except ns the 
operation of a specially applied force on a single collec¬ 
tion of individuals, the power of transmission being in¬ 
herited. From this it may be inferred that the ancestral 
unmodified stem shortly sent off a branch rcpresuintcd b' 
-?+++> which persists as such in the Ar/nce. The main 
stem and its branch must each have, before long, had a 

branch of its own, represented by 2 - - 4- -j- and 2 -[- -f-, 

which persist as the Palceorniihinre and the Pyrrhurinw, 

From the 2 —|- + division sprang the 2- 4 “ 

pintr), and the genus Cacatua (L —|—), as did the 

2 - -[- {Platyccraiur) and the 2 -1- - {C/irysoiintc) 

from the 2 -h + division. The genus Cacatua is pecu¬ 

liar in having only the left carotid running normally, it 
must therefore be connfctcd with the normal 2 carotid 
stem, and many Cacalinna^, like the Cockalecl and the 
Bank&ian Cockatoo, are represented by the formula 

2- 1 —|-. Some of the true Cockatoos, and some only, 

have no oil-gland. 

My object in giving this somewhat lengthy illustration 
on the present occasion is to show how much facility a 
method of formulation affords in the working out of a 
minor problem of the great doctrine of heredi'y, such as 
the classification of the parrots. It makes comparifon 
easy, it facilitates the performance of operations of addi¬ 
tion and subtraction, bringing all the stages of the process 
before the mind's eye without any mental effort. Is it 
not one to be further developed .? 


THE OPTICS OF THE SPECTROSCOPE 

N OW that the Spectroscope is becoming an instrument 
of world-ivide use, we think it will be not unin¬ 
teresting to call attention to some few points that appear 
to be often overlooked in designing the instrument for 
various purposes; and in order to ascertain the best 
arrangement, we cannot do better than analyse the effects 
produced in any spectroscope by varying the proportion 
of its parts. We must, however, premise by saying that 
the power of an instrument is not altogether dependent 
on the dispersive power of the prisms, but also on the 
width of the iimge of the slit in the eyepiece of the tele- 





468 


NATURE 


\Oct. 8, 1874 


scope of the spectroscope. To make our meaning clear, 
let us suppose that the slit is illuminated with a sodium 
llame, then the dispersive power of the prisms will pro¬ 
duce in front of the eyepiece two images, or lines,” and 
with the same lenses the distance of their centres will 
depend upon the prismatic power; but it is clear that if 
the slit be widened, the two images will eventually widen 
until they touch each other or overlap. There is, then, 
the same dispersion, but less separation, than when we use 
the narrow slit; and it would follow from this that with an 
almost indefinitely small slit a prism of very small dis¬ 
persion would give two separate images of a sodium- 
illuminated slit, which could be magnihed so as to have 
their distance and width the same as would be given by 
using a wider slit and greater prismatic dispersion ; but 
with an eyepiece of the large power required, the lines 
would be so diminished in brightness as to preclude this 
arrangement; and in order to see a spectrum as brilliant 
as possible, the eyepiece ought to be as low in power as 
possible consistent with reducing the cylinder of rays 
sufficiently small that they all enter the lens of the eye. 

Let us now consider a spectroscope of any number of 
prisms having the focal length of the collimator the same 
as that of the telescope : then the image of the slit in the 
focus of the telescope will be of the same size and of the 
same brightness ; for we must, for this consideration, omit 
the loss of light by reflection and absorption for the pre¬ 
sent, as the slit itself, which we will first suppose illu¬ 
minated by sodium light, so that two yellow images of it 
will be visible in the eyepiece. Afterwards wc will con¬ 
sider the case in which sun-light is used. First let us 
consider the cflect of opening the slit wider, say double 
the width. Ily this means the images will be doubled in 
width and the separation diminished; the amount of 
light will be doubled, but will be spread over double 
the area, so the intensity of illumination will remain 
the same; therefore the slit should be as narrow as 
possible consistent with the image being wide enough 
to be visible. Secondly, let us double the length of the 
collimator. By this we halve the width of the image of 
the blit, so that the separation is increased, but the dis¬ 
tance between the centres of the lines remains the same ; 
the angle subtended by the collimating lens will in this 
rase be halved, so that the amount of light passing will 
only be j of the original amount, but as the image 
of the slit is reduced in like proportion, the intensity of 
illumination remains the same ; the cflcct in this case is 
therefore the same as narrowing the slit, with the excep¬ 
tion of the lines being shorter, thereby reducing the width 
of the spectrum—a matter generally of little moment, 
which can be altered at ease by lengthening the slit. 
Thirdly, wc will double the diameter of the collimating 
lens, and with it that of the telescope and the prism. 
By these alterations the amount of light passing becomes 
quadrupled, therefore the images of the slit will be four 
times brighter; but the angle subtended by the telescope 
lens at the image is doubled, so that in order to get the 
whole of the light into the eye, the eyepi'^ce must be 
placed at half its distance from the image, and be conse¬ 
quently doubled in power; the images will by this be 
reduced to their original brightness, but they will be mag- 
nifled at the same time, and the distance from centre to 
centre doubled, the separation doubled, and the width of 
the images doubled, so that the slit may be reduced in 
width by J, and yet leave each image as wide as at first. This 
will increase the separation between the interior sides of 
the image still more, so that by doubling the size of our 
lenses and prisms we have obtained double separation of 
centres of images, and more than double separation 
between images, which is just what would be produced 
by doubling the number or dispersive power of the prisms. 
It is therefore obvious that in dealing with a bright-line 
spectrum the power of the instrument depends on the 
size of thc.prisms as much as on their number, and an 


increase in number means an increase in the number of 
reflecting surfaces and loss of light, so that within prac¬ 
tical limits an increase of size is the more preferable. Prac¬ 
tically, on increasing the size of the collimating lens, as 
in this case the focal length should be increased, other¬ 
wise the lens is injured in defining power, the effect of 
this increase is, as shown in the second case, only equiva¬ 
lent to closing the slit, so it is better to lengthen the 
collimator instead of toucliing the slit; it is ^so better 
to increase the focal length of the telescope glass, thereby 
straining it less, and so increasing the size of the image 
of the sht without altering the power of the eyepiece. 

Now let us consider the effect of these alterations on 
sun-light or other light giving a dark-line spectrum; and 
there IS this difference between the consideration of this 
spectrum and the bright-line spectrum, for in this case the 
dark lines are not images of the slit, but intervals bejween 

them, and therefore their width and appearance dcipend 
not so much on the separation between the centres of the 
bright lines as on the separation of their adjacent sided, 
and with the same width of any two bright lines this 
separation or width of dark line does not vary in the 
same ratio as the distance between the centres of the 
bright lines, or as what is called the dispersive power, 
varies, but in a higher ratio. For example : suppose there 
appear in a spectroscope the two sodium lines of appre¬ 
ciable width with the finest possiblt‘dark line between them; 

then, if the distance ol their ccjitres is doubled without 
increasing their width, the black line becomes increased 
by the increment of the distance of their centres, and 
with this increment the original dark line becomes much 
more than doubled ; this will be seen better by drawing 
two bright lines of appreciable wiiUli on paper, and going 
through the process Just mentioned. It is therefore sepa¬ 
ration, according to our definition of the word, that is 
required for dark-line spectra. 

We will now consider the effect when using sun-light 
instead of sodium light in a similar manner to our first 
arrangement, namely, in our normal spectroscope, and let 
us widen the slit as wc did befoie. k^very image of the 
slit will tlien widen, and the separation between the sides 
of any two images will diminish, and therefore the dark 
lines will diminish in widtli as they arc encroached on by 
the light on either side; the general spectrum will, how¬ 
ever, increase in brilliancy, lor nltlioiigli each image is 
only ini reased in si/c, as was the case with sodium light, 
still the images of each colour overlap, and so produce 
greater intensity, k’rom this we gather that to obtain 
the greatest number and wfidth of dark lines, the widtli 
should be as narrow as is compatible with sufficient illu¬ 
mination of the spectrum, to show up the dark lines ; and 
so with a dark-line spectrum as with a bright-line one, 
the slit should be as narrow as possible. 

Secondly, as with the sodium light, let us lengthen the 
collimator, say double it: then, as with the sodium light, 
the images will be halved and the separation increased, 
but only .[ of the light passes, and tlic spectrum is reduced 
in width by i, so that its brilliancy is i what it was origi¬ 
nally ; or wc*may account for the decrease in brilliancy by 
considering that although, as wc showed in the case of the 
sodium light, ihc images of the slit are not reduced in 
brilliancy, still there is less overlapping and so less bril¬ 
liancy. So we see that in order to keep a sufficient bright¬ 
ness of spectrum to show the dark lines, wc must open 
our slit if we lengthen our collimator, and vice versd^ so 
that no power is gained by either of these methods, as 
was the case with the sodium light. Thirdly, we will double 
the diameter of the collimating lens, and with it that of 
the prisms and telescope object-glass. By this means tlie 
brilliancy only of the spectrum is changed, and this is 
quadrupled in the focus of the eyepiece, but the focal 
length must be halved in order to reduce the cylinder of 
rays small enough to totally enter the eye: this willjmagnify 
the spectrum to double its original size in every direc- 
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tion, and so double the width of the dark lineS| but will 
produce no new ones ; it will also reduce the brightness of 
the spectrum to its original state. Now, when we were deal¬ 
ing with sodium light, we at this stage of proceeding 
halved the width of the slit, for the images of the slit had 
been doubled without their brightness being reduced, so 
we could halve them and bring them to their original size, 
and so increase the distance of separation still more ; but 
with a continuous spectrum, if we close the slit we shall, 
it is true, only decrease the width of each image of the 
slit and not their brightness, but we decrease their over¬ 
lapping and so decrease the brilliancy of the whole spec¬ 
trum, and this we‘cannot afford to do, as we have started 
with as narrow a slit as possible, and consequently with 
as small a brilliancy as possible consistent with showing 
the dark lines. We have therefore by this alteration of 
size of glasses doubled the width of dark lines originally 
visible, but we are not able to more than double the sepa¬ 
ration of any two images of the slit, as we did with the 
sodium light images, by narrowing the slit in addition to 
increasing the distance of the centres, and therefore no 
new lines are produced ; in fact, the result of our change 
of arrangement has been the same as a simple magnifica¬ 
tion of the spectrum without a decrease in brilliancy; 
and an increase of prismatic power is exactly similar in 
effect, as wc shall presently show, though it seems *it first 
untrue that increase of prismatic power will not increase 
the number of dark lines visible. Let us now double the 
number of prisms ; then the length of the spectrum will be 
doubled, and tlic distance of the centre of the images of 
the slit doubled, and therefore more dark lines may 
a])pcar in addition to the original ones being widened, 
but the brilliancy of the spectrum has been halved, and in 
order to brighten the select rum to the original state the 
width of the slit must be doubled, which exactly undoes all 
that the extra prisms liave done in producing more lines ; 
for tljc images will expand and obliterate the newly- 
formed lilies ; the original dark lines will, however, after 
the widenij^g of the slit, be double their original width ; so 
that, as we have just stated, the increase of prismalic 
power will not make a greater number of dark lines 
visible. If wx‘ illuminate the slit more intensely, we may 
decrease the width of the slit and still retain our original 
brightness, and so obtain a reduction in the width of the 
images, and conscipicntly a greater separation between 
their edges, and therefore an increase in the number of 
dark lines in addition to increase of width of those origi¬ 
nally visible ; so that for the same kind of light the 
number of dark lines depends on the intensity of the 
illumination of the slit. 

In dealing with the spectrum of an intense light like 
that of the sun, where there arc a large number of lines, it 
is necessary to use an instrument of high power, whether 
in number or size of prisms, in order that the exceedingly 
fine dark lines produced by a low power nray be, as it 
were, magnified without loss of light, which is, as we have 
shown, the effect of an increase of prismatic power ; and 
in order that these line lines may become visible and 
sufficiently separated to render their identity for measure¬ 
ment or otherwise complete, so there maybe an apparent 
increase in the number of lines by the invisible ones 
being rendered visible by magnification without loss of 
brilliancy in the spectrum. 

But in dealing with light like that from a planet or the 
moon, where the slit must be so wide that few lines arc. 
visible, it can soon be tested in practice that the increase 
of power docs not increase the number of lines. In 
examining the light of the moon or of a nebula, or 
any object having an appreciable diameter, any increase 
of telescopic power for the purpose of forming the 
image on the slit will not increase the useful 
brightness of the slit; for, supposing a spectroscope be 
working to its greatest advantage on a telescope, then, if 
the diameter of the object-glass of the telescope be 


doubled, the angle it subtends at the slit will be doubled, 
and the cone of rays on the collimator side of the slit 
will have its base doubled, and therefore it cannot all jjass 
through the collimating lens ; in fact, all the rays newly 
added by the increase of diameter of object-glass will be 
wasted against the tube of the collimator, and if we try 
to ulilise these rays by increasing the size of collimating 
lens or decreasing its focal length, wc shall also have to 
increase the power of the eyepiece tu get all the rays 
into the eye, and so reduce the brilliancy of the spectrum 
to its original state. In the case of increasing the focal 
length of a telescope as well as its aperture, the brightness 
of the image on the slit is not increased, but only its size ; 
so the spectroscope is unaffected. But in the case of 
viewing the spectrum of a star, matters arc altered, for the 
image of the star does not increase in size by increasing the 
focal length of the telescope together with its apertures ; 
but its brilliancy is increased, and therefore greater pris¬ 
matic power can boused without increase of width of slit, 
and more dark lines seen; so that for stellar spectro¬ 
scopy an increase of telescopic apertures is a direct 
advantage. From the foregoing remarks wc gain tliat in 
the construction of a spectroscope the eyepiece should be 
of as long a focus as possible, so as just to cause all the 
rays to enter the eye; all magnification be>ond this 
means loss of brilliancy, and if the spectrum appca\^ 
insufficiently large an increase in size of the collimatin g 
and telescope lenses, together with the prisms, or an 
increase in the number of the prisms should be made, 
until the spectrum appears sulliciently huge to suit the 
requirements of the observer. G. M. S. 


THE SUE-WEALDEN EXPLORATJO.V 

IIK Secretary of the Sub-We.ildcn JOxplor.qion has 
just issued his eighth quarterly rcpoit, in vvliicli he 
states that but little progress has been made during the 
last three months in consequence of the inal>ility to pro¬ 
cure lining tubes of the required size in sufficient quantity. 
The increased favour in which the diamond boring system 
is now held has caused a great demand for these tubes, 
and they are specially manufactured by an eminent Bir¬ 
mingham firm. The new pipes arc re({uircd for the diffi¬ 
cult process of enlarging and lining the barc-liole to the 
diameter considered requisite lx?forc nltcjnpting to with¬ 
draw the broken rods, ike, Mr. Willett says ; 

** The engineers have no doubt whatever of their ulti¬ 
mate success, and as the extraction of the rods is not a 
matter involving the expenditure of our funds, wc can 
only regret the loss of the loiig summer days, and take 
comfort from the assurance that, ‘ after the enlargement 
and lining is accomplished, there is a much better prospect 
of obtaining the desired depth of 2,000 ft. tlian there was a 
year ago that we should reach half the distance (1,000 ft.), 
provided always that the rcijuislL' funds be foriItconil 

He is anxious to dispel what he terms “ the delusion ” 
that no more money is required from the public in conse¬ 
quence of a (h)vernment grant to the Avork having been 
obtained. I fe states that the Chancellor of th 1 Lxclicquer, 
with laudable foresight and prudence, has promised to 
assist on certain condition?, to do which— 

1, We must spend 400/. in boring tuhe.s, «Jv:c. 

II. We must bore joofu, whicJi Avill cost 20 V. ; and 
thcti^ and not till titen, 

111 , We can draw 100/. from the J^xchequer, and so 
on, claiming joo/, for every 100 ft. actually 
explored.^' 

The third and last year of the tenancy for carrying out 
the work h:is been entered on, and therefore the necessity 
of speedily resuming the operations is at once seen. The 
financial position is cheering, the present bahmcc being 
594/. ys. 9?/. The honorary secretary says 
“ We are greatly indebted to the Right Horn the Chan- 
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ceUor of the Exchequer, and to the Secretary of the 
Treasury (by whom the deputation was introduced), for 
having favoured us with an interview and patiently 
listened to our appeal for Government aid, 

** The grounds of our claim* were stated in our last 
report, and were naturally met by the remark that ‘ it 
would be a dangerous precedent to apply national funds 
for private purposes.’ If all future applicants be com¬ 
pelled to 

I. Raise 3,000/. by subscription ; 

II. Bore 1,000feet; and 

III. Obtain a memorial from the Royal Society, the 
Geological Society, and the Institute of Civil 
Engineers, stating that the prosecution of the 
work is of national importance ; 
they are not likely to be troublesome by their numbers, 
and the subject having been ventilated in the House of 
Commons, few reasonable minds will be disposed to 
doubt the discretionary wisdom of the grant with its 
attendant conditions. 

We are much indebted to William Topley, Esq., F.G.S., 
for having consented to visit Belfast, there to read our 
report and make personal application for additional aid 
from the Committee of Recommendation of the British 
Association for the Advancement of Science, and we are 
greatly encouraged by the response and the grant of 100/. 

“ The kind promise of Sir Charles Blunt to give us 50/. 
on reaching 1,000 ft. has been faithfully performed; so 
also will Mr. Warner’s promise of 300/. when we reach 
2,000 ft. 

"In scientific research it has often occurred that the 
benefits accruing have been indirect and unexpected by 
the promoters. Not only have the rich beds of gypsum 
been made known, and, in consequence, arc now in actual 
process of development, but the new facts ascertained by 
our work have thrown some considerable light (and that 
of an encouraging nature) on the problem of the feasi¬ 
bility of constructing a sub-marine tunnel between Eng¬ 
land and France. 

" The motives which actuate our friends to subscribe are 
various and sometimes novel, as, for instance, one writes : 
‘ I enclose my mite—besides the objects stated, a shaft is 
doubtless a safety valve against earthquakes.’” 

The report concludes by thanking the directors of the 
London, Brighton, and South Coast, and the South 
Eastern Railways, for their assistance in the work, the 
latter company having, in addition to granting other pri¬ 
vileges, in the use of their line, forwarded a cheque for 
50/. The kindness of the Earl of Ashburnham, the Rev. 
T. Partington, and many others is acknowledged, and the 
honorary secretary concludes his report with an earnest 
hope for further encouragement, and that the results will 
prove that their labour has not been expended in vain. 


NOTES 

Tiik inhabitants of a vast district of London have had during 
the past week an oppoitunity of studying the phenomena of 
explosions on a large* scale, and of noticing how closely they 
approach those of earthquakes in the sequence of long-rolling 
waves of the solid earth, loud noises, and finally long continued 
tremulous motion and more subdued sounds. If we could have 
announce 1 last week that 100 barrels of gunpowder would 
explode in London, locality not defined, on a given day, the 
inhabitants Mould probably have been alarmed, many would 
certainly have visited their country fiiends ; but our Government 
have for years been warned that such an occurrence might happen 
teeing that there is no legislative enactment to ensure care, and yet 
they have let such a state of things continue 1 We have it on 
the authority of the Times tliat the Titbury might have had 500 
barrels cn board instead of too, and it is clear that these might 


have exploded in a locality where the consequent destruction of 
life and property would be fearful to contemplate. It appears that, 
bad as are the regulations for the transport of gunpowder on 
board ship, there is little or no provision for the prevention of 
accidents at places where powder is received and delivered in 
large quantities. In reporting on this branch of the subject in 
1865, Ktajor-General Boxer instanced the case of Islcworth. He 
say.s ;—“ The powder wharf at Isleworth affords a good illustra¬ 
tion. This wharf is situated in the town of Islew^orth, on the 
banks of the Thames ; on an jivcrage as much as 600 barrels per 
week is ship])ed there, the wharf is surrounded by houses, and the 
sacrifice of life would be fearful in the event of an explosion.” M.ajor 
Majendie, in a report to Government two years ago, wrote I 
am quite sure that if the public were at all aware of the extent to 
M'hich gunpowder is handled in large quantities, without any 
special regulations, in the middle of the metropolis and of large 
cities, they would be seriously alarmed, and would demand the 
adoption of measures for removing so patent a danger.” Truly 
we are a practicfil people, and much superior to the Germans, 
who only allow the transit of large quantities of gunpowder 
through populous districts under military escort. 

Tuk effect of the explosion in the Zoological Gardens was not 
so serious as might have been expected from the proximity of the 
gardens to the scene of the disa'^ter, but several of the aniinils 
v/ere thrown into a s^ate of great agitation. Tlie elands, antelope*?, 
and deer, ])arlicularly, w^ere very much starlicd, and wtre 
found running round their enclosures in a s ate of gical alarm. 
The elephant, hippopotamus .and iliiiioceros, and the giraffes 
were very much excited, .and the birds became mucli alarmed. 
About a dozen of the smaller birds escaped through a hole in the 
glass roofs of the aviary, caused by the concussion, but two or 
three returned during the day. The blankets and coverings Mere 
shaken off the snakes, but fortunately none of tlie glass in their 
cages was fractured. It was forLimale, loo, that none of the 
large carnivora weredibemted. 

Wk referred some little time ago to the fact that a sum of about 
30,000/. had been left to the “ London Academy of Sciences.” 
We hear that already several societies and institulions have 
sent in, or are thinking of sending in, claims. It is stated, how¬ 
ever, that the Royal Society, which certainly is the nearest ap¬ 
proach to the institution in Signor Ponti’s mind, has not applied. 
The Royal .Society is of course a mere private body, and might 
well be held to be justified in refusing to incur the responsibility 
of distributing a large sum for the furtherance of science ; but 
the miserable chaos in our scientific arrangements is in^ne the 
less strongly brought out by the present juncture. In England, 
truly, Science is a body without a head 1 

Franck, Germany, and Austria are vying with each other iti 
astronomical activity. In the grounds of the Paris Observatory 
a 4-fi, Foucault mirror ia being erected, and M. Le Verrier has 
already obtained a grant for a 30-in. refractor. 7 ’he Vienna 
Observatory is also making arrangements for the reception of a 
telescope of slnidaT aperture. Messrs. Merz have nearly completed 
a lens of 20 in. aperture, for the University of Strassburg. In 
France, the newly-created Ecole Spcdale des ITatths Etudes 
is being taken advantage of to form a school of Astronomy; 
in Germany and America many such schools exist already, 
thanks to the rational administration of their Observatories, the 
assistants in which are the pupils, friends, and potential successors 
of the director, 

M. Desjardins, one of the head officials in the Ministry of 
I’ublic Instruction, has been ordered by the Minister to inspect 
the meteorological service of the Observatory and to report 
upon its present condition. 

The Government of Newfoundland has determined to take 
steps for the protection of the seal fisheries, by preventing vessels 
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from leaving port before a certain date, and are anxious to 
induce the Governments of other countries, whose subjects are 
engaged in other fishings, to take similar measures in respect to 
vessels leaving their respective ports. It is hoped thereby to 
establish an international convention, which will have the effect 
of giving the seals at least another month after the breeding 
season, in which the young may increase in size and value, and 
thus the fearful slaughter of immature seals which has threatened 
the total extermination of the animal will be chcclvcd. 

The ofdinaiy business of the Paris Academy of Science was 
entirely suspended at the meeting on September 28, owing to 
the death of M. EHe de Beaumont The burial took place on 
the 25th, the entire Academy attending their coti/rbr to the 
grave. Funeial addresses were delivered by M. Dumas on be¬ 
half of the Academy, by M, Ch. Sainte-Claire 1 )eville on behalf 
of the Mineralogical Section, by M. Daubree in the name of the 
School of Mines, and by M. Laboulaye in the name of the 
French College. 

The I'rcsiucnt and Council of the Royal Society of Ediii- 
biugh, “ imprcsse<l with the conviction that the progress of the 
sciences dtmands, and has long demanded, fuller and more exact 
tables of logarithms than any which at present exist,” have 
mcmoialised Sir Stafford Norlhcole with the view of inducing 
the (loveinrnent to print a nine-figure table of logarithms of 
numbers from unity to a million, part of which has been already 
calculated by Mr. Sang, who has carried a fifteen-figure table 
up to 300,000. The subject of undertaking the publication 
of Jogaiilhm tables—so long as the number of figures does not 
exceed ten, the limit of utility—is one well worthy the attention 
of the (lovernment ; but in the present case there are several 
reasons why, if the apidication is refused,'the loss to science will 
nut be so great as some might think. In the first place, a table 
of iji^oo large pages, whether in one, two, or three volumes, I 
will be so imwdeldy that, notwithstanding the ease of the inter- I 
jiolaiions, it would probably be very .seldom used by computers ; 
and secondly, because all who require more than seven figures 
will, no doubt, prefer to use ten, and consult the existing works. 
In fact, nearly all computers would, wc believe, employ Vlacq 
or Vega in preference to the proposed table. Mr. Sang, in the 
pamjjliltt which accompanies the memorial, makes a remarkable 
error when he intimates that the great French tables have not 
been used to verify any seven-figure table, so that “up to tljc 
present moment wc have no verification of Vlacq^s great work,” 
In point of fact, the whole of Vlacq was read with the 
copy of the French tables at the I'aris Observatory, hy M. 
I^fort, and the results of the comparison are published In vol. iv* 
of the “ Annales de robservatoire de Paris.” Almost all the 
errors found by Mr. Sang by means of this tabic are Among 
those there given by Lefort, and anyone who chooses can, with¬ 
out much expenditure of trouble, render his copy of Vlacq all 
but fjee from error—much' more accurate than any new table 
couhi possibly be. 

Attention is being again directed to the cultivation of 
Cinchonas in St. Helena, tvhich at one time promised so well, 
but which has, owing to changes in the Government, been 
allowed to lapse into decay. Some seven or eight years since, 
when the island was under the governorship of Sir Charles 
Elliott, Dr. Hooker strongly advised a trial of the plants to be 
made, and plantations were formed at Diana’s Peak. So satis¬ 
factory was the progress of the plants that the Government con¬ 
sented to the selection of a gardener from amongst the best or 
most intelligent of those to be obtained at Kew. One was chosen 
and sent out, and, to quote from a recent number of the St. 
JMena Guardian^ “ All went well so long as Sir Charles Elliott 
was at the head of affairs: plantations were formed, and the 
gardener, Mr. Chalmers, was treated [as one having the charge 


and responsibility of an important colonial experiment, and the 
plants grew well up to the time when Sir Charles Elliott left and 
Admiral Patey was appointed in his'stead. The new governor 
at once decreed that the plantations' at Diana’s Peak were a 
mere foolish waste of money, that the gardener sent out from 
Kew would be better employed at Plantation House, and em¬ 
ployed he was, chopping firewood and raising beans, peas, and 
radishes, and selling them for the benefit of the privy purse of 
(iovernraent House, and the Cinchona plantations were left to 
go to ruin or to flourish by their own unaided vigour, as the case 
might be.” The result of three years' cultivation and three years* 
subsciiuent neglect seems to be, that although there arc a few 
dead and sickly plants, nearly all the trees are in full vigour and 
luxuriant growth. There are about 300 flourishing plants, many 
of which are twelve feet high, and three to four feet in diameter. 
The bark is also a quarter of an inch thick, and has an intensely 
bitter quinine'taste. Many of the plants in the St. Helena 
plantations have‘, the lower part of their stems bound up with 
moss in order to try if the bark would not swell and increase 
more rapidly, but it has had [the effect*of showing, by the burst¬ 
ing out of rootlets from the part so bound with'damp moss, that 
the plant throws forth roots readily from the bark, and thus 
may l)c easily propagated by cuttings. The Government has 
recently been again in coirespondcnce'wilh'Dr,’Hooker on this 
subject, and it is to be hoped that the cultivation will be again 
renewed and prosecuted continuously. 

We have been requested to publish the following extract of a 
I letter recently received from Cambridge (Mass.):—“ Wc have 
been very much amused by the pertinacity with which our friends 
on your side are determined to provide us with a successor to 
Prof. Agassiz, to fill a vacancy which has no existence and has 
been filled long since, Alex, Agassiz takes his father’s place in 
the Museum, assisted by Count Pourtales and Col. Lyman, who 
attend more to the details; and the professorship has been 
divided, and separate professors appointed, one for zoology and 
one for geology. There is now therefore no vacant chair in 
Harvard, so far as I know, although Prof. Wyman is lately 
deceased ; but 1 think he relinquished his duties some time since, 
on account of ill health. So I do not perceive the slightest 
chance for I he numerous successors proposed iti England or 
else wild e.” 

The French Geographical Society sent a deputation to Vienna 
to oflfer its official congratulations to the Ilungro-Austrian Polar 
Expedition. It was very cordially reciprocated by Payer and his 
associates. 

An International Horticultuial Exhibition will take place at 
Antwerp, commencing on April 4, 1875, under the auspices of 
the Royjd Society of Horticulture and Agriculture of that town, 
and promises to be on a large scale. An International Ex¬ 
hibition of Fruits will also be held at Amsterdam in October 
1875, under the management of an influential committee. 

We learn from* the ISet^jquc Ilorikole that that cryplogamlc 
pest the Pnccinia malvaceamm is making sad havoc among the 
mallows and hollyhocks in some parts of Belgium. 

We are informed that the Phylloxera has appeared in Switzer¬ 
land, and that the delegates of the wine-growing cantons met 
OP Monday last, the 5th inst., to consider the best means of 
preventing its extension. 

Some excitement has been aroused in New York by the dis¬ 
covery of a rich vein of haematite iron ore in the heart of the 
city by some workmen who were digging foundations for a new 
building. The vein, which is 30 ft, wide, was found at a depth 
of only 4 ft. from the surface, 

Proe. Bentley and Mr. Trimen are engaged in the prodne* 
lion of a voluminous work on the medicinal plants of the world. 
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As there are not many works devoted to this important branch 
of botanical science, wc shall gladly welcome this book, as from 
the well-known abilities of the authors we have every reason to 
anticipate that it will at once take a prominent position among 
standard works on this subject. It will be copiously illustrated. 

Dr. lIUMi'HRKY, F.R.S., the Professor of Anatomy at the 
University of Cambridge, give^t notice that his course of lectures 
on Practical Anatomy will begin on Thursday, Oct. 8, at 9 A.M., 
and be continued daily. The course on Anatomy and Physio¬ 
logy will commence on Friday, Oct. 23, at 1 I’.M., and be con¬ 
tinued on Tuesdays, Hiursdays, and Saturdays, at the same hour. 
This course is intended for students of natural science as well as 
for students of medicine, and gentlemen not reriuiring certificates 
are at liberty to attend without fee. 

A I'Ki.EriRAM received at Hull from the captain of the schooner 
S/iwsfW, which li.as just returned from a cruise in the Arctic 
regions, announces the tliscovery of large beds of coal at Spitz- 
bergen. 

'PuK volcanic soil in the neighbourhood of Vesuvius is stated 
to be an antidote to the potato disease and other fungoid diseases 
of plants, Jt is also said that it is found of great value in the 
treatment of PhyUoxcra ; this, however, remains to be proved. 

The inaugural meeting of teaclier.s, students, and friends of 
the College for Men and Women (with which is incorporated the 
Working Women’s College) will be held at St. George s Hall, 
Langham Place, on Monday, October 12. TJie chair will be 
taken by Mr. Thom.!? Hughes, (»).C,, at 8 I’.M. The College is 
established to afford to men and women occupied during the 
day a higher education than has generally been within their 
reach. The classes are taught for the most part gratuitously, and 
the design is that mutual hclj^ and fellowship may be promoted 
between all members of the College, teachers and students, by 
the educational work in the classes and the social life of the 
coffee-room. 

The Statistical Society, lliat has occupied apartments at No. 
12, St. James's Square, for nearly thirty years, as a tenant of the 
London I library, has recently changed its quarters to the house 
formerly occupied by the Princijjal of King’s ('ollege, and its 
present address is Svjmerset House Terrace, Strand, W.C,, 
London (King’s College entrance). This change has become 
necessary by the simultaneous growth and development of both 
the London Library and the Statistical Society, and is therefore 
a matter of congratulation to both institutions. 

We have to record the death, on Saturday last, of Dr. William 
W. Fisher, Downing Professor of Medicine in the University of 
Cambridge since 1841, when he succeeded Dr. Cornwallis 
Hewett, Dr. Fisher, from being an undergraduate, first at 
Trinity and then at Downing College, became Fellow of the 
latter, and remained so until he accepted his Professorship. He 
was formerly physician to Addenbrooke's IIospiLal, and till his 
death .steward and librarian of his College. The stipend of the 
Professorship is 400/. a year with a residence in Downing Col¬ 
lege ; it must be refilled within two months of a vacancy 
occurring. 

The opening meeting of the approaching session of the Medical 
Microscopical Society will take place at the Royal Westminster 
Ophthalmic Hospital on Friday, the i6th inst, at 8 p.m. 

ALniONSE i>K Candolee, of Geneva, whose first botanical 
memoir was published forty-five’years ago, has been elected one 
ot the eight foreign associates of the Academy of Sciences at 
Paris, in the place of Agassiz. 

M. Melsens, a member of the Royal Academy of Belgium, 
has published a pamphlet describing the verification of lightning- 
conductors, as practised by him in several monuments of Brus¬ 


sels, for ascertaining if they are in a position to conduct electricity 
into the humid parts of the earth. The experiments were tried 
with a Hely machine, and with Daniel elements and galvano¬ 
meters. In the first instance fifteen of the pupils of the Veterinary 
.School were employed to ascertain if they had received any 
shock. 

TjIK reptiles of the French Museum have been removed to 
their new home. The boas had been previously overfed, so that 
they were as easy to handle by the keepers as so many cables. 
The crocodiles were most unmanageable, and it was necessary to 
use nets in order to catch them. Some of the venomous snakes 
were tempted by food offered to them into small cages, in which 
they were shut up hurriedly, and removed. Now everything is 
right, and the several inhabitants of the reptile menagerie arc 
happy and contented in the new building which will be formally 
opened within a few days by the Minister of Public Instruction. 

Thk death is announced of one of the most prominent and 
indefatigable members of (^ol. Gordon’s expedition, Mr. Anson, 
who succumbed to an attack of fever on the 27th of July. The 
deceased was the son of Admiral Anson, and was highly esteemed 
by Col. Gordon for his zeal and usefulness. 

M. X. Duci.oux has discovered and given the name of Pivo~ 
tha^ or Rivotitc (in honour of the memory of M. Kivot, late Pro¬ 
fessor of the .School of Mines, at, Paris), to a new kind of 
mineral, which is found in small irregular masses, dispersed in a 
yellowish-white chalk, upon the western slope of the Sierra del 
Cadi, in the Spanish province of Lcrida. 

Wk have received the Sixth Annual Report of the Cardiff 
Naturalists’ Society, .and arc pleased to notice that the year just 
closed h.as proved most successful; the number of members has 
increased from 190 lo 288, and the finances of the society are in 
a good condition. J luring the past year, the committee have 
organised for the first time a series of scientific and literary lec¬ 
tures, which have been largely successful. 

The additions to the Zoological Society’s Gardens during the 
past week include two Call Ducks (Amis dovekas)^ Eu:opcan, 
presented by Mrs. Wilson; four I.ittle Bustards (Tetrad cam- 
pcsiris)^ European, purchased; a Rhesus Monkey (Maaicus ery~ 
thraus) from India; a Solitary Tinanion (Tinamus solitarim) 
from South America; three Lesser I’in-tailed Sand Grouse 
(PterocUs exustus) from North Africa; two Cornish Choughs 
(Fregilus giaculus\^ European, deposited. 


SCIENTIFIC SERIALS 

The Journal of the Chemical Society for August contains, in 
addition to the usual abstracts from foreign journals, the following 
papers communicated to the Society :—On ipoma;ic acid, by E. 
Neison and James Payne. This acid, obtained by the action of 
nitric acid upon jalapin^ has been shown by the authors to be 
identical with sebacic Acid. This conclusion has been arrived at 
from a comparison of the solubility, melting-point, and composL- 
tion of the acids. The potassium, barium (normal and acid), 
lead, and silver salts have been prepared and examined.—Note on 
New Zealand kauri gum, by M.M. Pattisoii Muir. The gum is 
an exudation from a coniferous tree (Dammara Australis) im¬ 
ported into this country for the purpose of making varnish. 
The action of different solvents and of various reagents has been 
tried, from which it appears that the substance is a mixture of 
resins with a true gum, and is therefore to be classed as a gum- 
resin.—On certain compounds of albumin witli the acids, by 
George Stilhngfleet Johnson. Compounds with nitric, hydro¬ 
chloric, sulphuric, orthophosphoric, metaphosphoric, citric, 
oxalic, tartaric, and acetic acids have been obtained. The 
method of preparation consists in dialysing white of egg over 
dilute solutions of the acids. The action of water heated above 
its boiling point upon these compounds has been studied, and 
special experiments undertaken to ascertain the nature of the 
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aclion exerted by the dialyser in producing the compounds. The 
author concludes that the following points have been probably 
established by his experiments The existence of definite 
compounds of albumin with the acids in simple molecular ratios 
(the probable formula of the nitric acid compound may be given 
by way of illustration—CyaHiiaNigSOagSHNOa), (2)The applica¬ 
bility of dialysis to the ready and accurate preparation of these 
compounds. (3) Probable correctness of the formula of 
Taeberkiilin, Loew, and I-iebig for albumin.—On a simple method 
of estimating urea in urine, by Dr. \V. J. Russell and S. H. 
West. The authors make use of the well-known action of hypo¬ 
chlorites and hypobromites upon urea 

CO(NIIjj). 2 + 3HCIO - COa + 3irCl -h 2II3O + Ng. 

The most advantageous solution for this purpose is formed by 
dissolving 100 grms. of caustic soda in 250 c.c. of water, and 
adding 25 c.c. of bromine. A measured fpiautily of urine is in¬ 
troduced into a bulb-tube of particular form, and then allowed 
to mix with excess of the hypobromite solution. The read ion is 
complete in from ten to fifteen minutes in the cold, but on 
warming is complete in five minutes. The apparatus is so con¬ 
structed as to permit the collecting of the evolved nitrogen in a 
tube which is graduated in such a manner that the amount of gas 
read off gives at once the percentage of urea in the urine em¬ 
ployed. A remarkable fact observed by the authors is that in 
the reaction between urea and the hypobromite there is invariably 
eight per cent, less nitrogen evolved than that required by theory. 
With uric acid 35 per cent, of the nitrogen is suppressed, with 
hippuric acid S2^ per cent., and with creatinine 25 per cent.- * 
I'he concluding pafier is on Dendritic spots in paper, by Huskis- 
son Adrian. 

Tiik Scottish Naiitraiist for October contains the following 
articles On the Salmonid.v of the Eden, Fife, by V. Walker, 
F.O.S.K.—Notes on llie entomology of Shetland, by the Rev. 
J. Blackburn and C. F. l.illcy.—Concerning aquaria, by Dr. 
Peter White.—Tenthredinidse in Kannoch, by P. Cameron.— 
Notes on Lepidoptera in Kirkcudbrightshire, by W. D, Robinson 
Douglas.—^Thc occurrence of rare birds iu the Curse of Cowrie, 
by Col. Drummond Hay.- Several articles on the fungi of 
Scotland, and a continuation of the lists of Scottish insects, by 
F. Buchanan White, M.D., and D. Sharp, M.B. 

Ttli’. Bultdin de la SociSU^ d^Acclimatalion dc Paris iox 
opens uilli a paper by M. Ch. le Doux, on the yield of the co¬ 
coons of the new silkworm Atiacus anrota, and on the best mode 
of winding the cocoons which arc pierced by the moth on its 
escape, or left unfinished by the silkworm.—M. P. (.’happellier 
gives an inlerc.sting account of the growth and preparation of 
saffron, with special reference to the production of new species 
of crocus and other saffron yielding plants in France.—The Fast 
Indian possessions of Holland, Java, Sumatra, Borneo, the 
Moluccas, and other islands, are the subject of a paper by M. 
E. Prillieux, who gives a valuable list of their principal produc¬ 
tions, industrial and otherwise. This li.st includes no less than 
247 timber-producing plants gro\vn in the East Indies.—Among 
fishery questions perhaps no subject is of more importance than 
the effect produced by the use of fixed engines. Contributions 
to the literature on this point are made by M. Renibaiid in a 
letter addressed to the Minister of Marine, and by Dr. Turrel, 
delegate of the society at Toulon.—M. Delidon continues his 
researches on the change of colour in the silk produced by silk¬ 
worms, caused by a change of food.—M. Kemmcrer, the inventor 
of cemented tiles for catching oyster-spat, announces that he has 
relinquished his patent rights in the invention which has been 
so successfully adopted by oyster-culturists.—The Minutes of the 
monthly meeting of the society, detailing the various experiments 
made by its members, are very interesting, including observations 
on many diverse subjects.—The Agricultural Society of France 
has offered a prize of 1,000 francs eadi for the best method of 
artificial irrigation, for the best means of destroying Phylloxera 
vastairix, for the best economical means of utilising the beetroot 
and its products, ior the best horse-breeding establishment in 
FinisUre, C6tes-du-Nord, Morbihan, Illc-et-Villaine, and Loire 
Infdrieure, and for the educational establishment which shall have 
taken the best means to instruct in agriculture and horticulture, 

Zdtschfift dcr (Esienctchischen Gcsellschaft j^ur Mrleorolo^lc, 
Sept. I. —In a former number of this periodical an instrument c^ed 
thcnephoscope was described by Herr Braun, intended to serve 
for measurement of the direction and apparent velocity of clouds, 
He has now made an addition to the nephoscope, by which tlie 
absolute height of clouds maybe determined without any calcula¬ 


tion, and thence also their absolute velocity. Such an instru¬ 
ment has been wanting in meteorology, and will certainly be 
useful* Of course the cloud chosen for measurement must be 
isolated and not very high, and the place of operation must be 
elevated and so placed as to command a view of the cloud’s 
shadow. It is the height of the cloud above its .shadow, not 
above the place of observation, which is obtained. Tlie old 
method may still be followed with the nephoscopc, but it is more 
laborious. The instrument is minutely d^ribed with reference 
to an annexed woodcut.—Among the Kldnere Mittheilunf^cn we 
have a notice of Prof. Lommd’s book, “Wind undWetter.” 
His explanation of the curves of storms issuing from the region 
of trade winds is somewhat as follows:—^'fhe rotation of the 
cyclone being in the N.E. trade wind from N. through W. and 

S. to E., the N.E. trade wind opposes and retards the S.E. 
portion, but accelerates the N. W. portion of the whirl. Thus 
the pressure will be least in the N.W., greatest in the S.E. 
quarter, and progress will be made towards the N.W. Arrived 
in the region of variable winds, the course will be changed accor¬ 
ding to the direction of the prevailing wind. Supposing a storm 
to be on the western coasts of Europe, and the most common 
wind, S.W., to be blowing, the direction of progress will be E. 
orE.S.E., and lhi.s is actually the course commonly taken by 
European storms. 

Memorie della Societa degli Spetiro^copisii Italiani^ J'lly'—This 
number contains an announcement of the death of Paolo Rosa at 
Rome on the nth of July, and a short statement of his scientific 
labours; it also contains a letter from P. Rosa on the connection 
of solar activity and rainfall, and a paper by the same author on 
the i«lentity of photospheric and magnetic phenomena in connection 
with the proper motion of the sun. Tables are given showing a 
corresponding variation of the magnetic variation with the changes 
in the solar diameter, there being an i i-year period of both, and 
also a secular period of 66} years. Secchi writes that the spectrum 
tjf Coggia’s comet corresponded with that of a hydroenrbon, 
and that the continuous spectrum observed therewith was due 
to reflected sunlight, since it disai)peaTed on interposing a Nicol’s 
prism. Prof. Bredichin fixes the lines at 5633, 5164, and 4742 of 
Angstrom’s scale ; and Tacchini at 6770, 5620, 5110, and 4800; 
the longest was 5620, and the brightest i^iio. The chromosphere 
as seen in January last is shown in a drawing by Tacchini, and 
he adds that he has seen the chromosphere steadily at an aliitude 
of 3“ from the horizon, and when the limb of the sun was vc.-y 
unsteady in a simple telescope.—Tacchini sends a note that four 
bolides travelling together entered our atmosphere on the 27th 
of July, the position and drawing is given ; they were seen for 40 
seconds,—A number of drawings of Coggia’s comet are sent by 

T. acchini, with a descriptive statement Wright adds a note that 
the comet’s light was polarised. 

Journal de Physujuey tome iii., Nos. 29, 30.—In these two 
numbers is an article by M. Berthelot on the principles of Thermo¬ 
chemistry. The study of the evolution of heat in chemical 
combinations is a new branch of science belonging partly to 
physics and partly to chemistry, and the number of facts already 
observed is sufficiently numerous to indicate certain laws which 
M. Berthelot proceeds to set forth. It is, he premises, admitted 
that in a chemical combination the molecules hit sharply one 
against another and give off heat, just as when a hammer strikes 
a bar of iron. From a study of the relations between the amount 
of heat evolved and the amount of work done, it is pos.sible to 
establish some theorems of Thermo-chemistry, i. First prin¬ 
ciple. The amount of heat given off in any reaction is a measure 
of the chemical or physical work done in that reaction. Several 
examples are given. 35*5 grs. of chlorine unite with i gr. of 
hydrogen and form hydrochloric acid, giving off 22 calories. 
The compound occupies the same volume as its component parts. 
Here the physical work is nil and the chemical is 22 E (E being 
the mechanical equivalent of heat.) Again, 8 grs. of O unite 
with 1 of H to form water. At ordinary temperatures the heat 
evolved is 34*5 calories. But there is a change from gas to 
liquid. Part of the work is chemical, part physical. It is shown, 
then, that the temperature affects the amount of heat evolved; 
this is due to the physical work of exterior pressure. All com¬ 
putations should, when possible, be made with both the com¬ 
ponents and the compound in the state of gas. This is not alwm 
possible ; hence the importance of the second principle. 2. If a 
system of simple or compound bodies taken in certain conditions 
lead to physical or chemical changes which bring al^ut a fresh 
state without giving rise to any mechanical result, then die heat 
given off or absorl^ by these changes depends entirely on the 
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first and last conditions of the system. The intermediate states 
do not affect it. For example: C + Og-CO2 gives 47 calories. 
Or, C + O-CO gives 34-5 ; and then, CO + O^COa gives 12-5, 
and 34*5+12-5 = 47 as before. Wc have not space to notice 
the five “consequences” from this principle. 3. Third prin¬ 
ciple. Fvery chemical change effected without the intervention 
of any external energy leads to the production of a body, or 
system of bodies, which give off more heat. For example: 
Sn + 0 =:SnO gives off in formation 36*9 Cal. ; Sn + 0 ® = Sn02 
gives 72’ 7 - Some compounds cannot be formed by their own 
energyacetylene is formed by the union of C and H, but 
it requires the energy of an electric current to induce it.—M, 
Laurent describes a newsaccharometer.—M. Mascart contributes 
an article on the annealing of glass, having special reference to 
the preparation of objectives.—M. lllavier's paper, continued 
from No. 28, is ctmcluded.—M. Marcy describes a new chro- 
nograph of a small size convenient for holding in the hand, 
based on the principle of Duhamel’s.—There is also an article 
by M. 'J'hurol on Galileo’s experiments on weight. 

Aniiali di Chimica appUcata alia Medicina, No. 2, vol. lix., 
August.—'I'he present number begins with a paper in pharmacy 
On the reactions of morphine, from researches by Hermann, 
Kelbrunser, Siebold, and Schneider.—In dietetics, Prof.Fi*. Sclmi 
contrilmtes a paper entitled “New Study of Milk,” and there is 
also one by Dr. Martin on koumiss, a vinous liquid obtained by 
the fermentation of milk.—In toxicology there is a paper by 
Pietro Albertoni and Filippo Lussana on the physiological 
criterion for medico-legal proofs of poisoning.—In physiology, 
Prof. G. Sec furnishes a paper on the action of the salts of 
potassium.—Under “Varieties” there are the following papers:— 
On the culture of Mucalypins globulus, by Dr. Ledeganck. 
—The blue colour of linen used for medical purposes, by 
Louquet.—Use of chloroform and ether for stupefying bees, by 
Chairon.—PJienol-camjihorated oil for the gummy disease of 
fruits, by I^r. F. F. Adomi.—bisulphite of soda as an aiitichlore 
for bleaching, by Dr. T, Schuchardt.—The part concludes 
with a biological notice of Justus Liebig, by G. Ruspini, and a 
review of the fourth part of the Annuaris dclle Sdenze Mediche, 
published by Drs. P, Schivai’di and G. Pini. 


SOCIETIES AND ACADEMIES 

Philadelpiua 

Academy of Natural Sciences, April 7.—Dr. Jos. Lcidy 
in the chair.—“The Blue Gravel of California,” by iC. Gold¬ 
smith. Under the name of “ Blue Gravel” the California gold 
miners, and especially the placer miners, understand a rock 
which undeilies the gold-bearing alluvium of that State and 
part of Nevada. It is stated that whenever the gold-bearing 
sand in many localities in the two above-named States has been 
removed by the well-known washing process, the “bluegravel” 
a]>pcars. It also contains gold, which cannot, however, be 
extracted by washing, the stream of water being unable to disin¬ 
tegrate the rock, which is a compact comjiosite one, and not, as 
the name “gravel” would imply, a loose material. This so- 
called ” blue gravel ” is compoaed of two ingredients widely 
differing in age, namely, of pebbles cemented together by a lava, 
'i'iie pebbles are of all sizes. Prom the general appearance 1 
infer that some of these pebbles were derived from the sedi¬ 
mentary rock, slate, and others from hornblende rock. Entirely 
different in general aspect from the rounded pebbles is the other 
pari of the rock, which I have already staled to be a lava. This 
appears to envelop the pebbles completely. This lava ia very 
briule, so much so that the preparation of a thin plate for micro¬ 
scopical obseivation is impossible. The liardness is equal to 
apatite. The most distinguishing crystallisation within the Java 
mass is a black mica, which is probably biotite. I noticed also 
a few grains of quartz, as well as flattened grains of bright yellow 
gold. The conclusion at which I arrive is that the so-called 
“blue gravel” of California is a conglomerate of pebbles of 
various kinds cemented together by an acidic lava in which 
crystals of mica (biotite) and grains of gold are imbedded. How 
the gold ttme into the lava is a question of some difficulty. 
Whether it was mingled with the pebbles before the lava ran 
over the bed, or whether the gold was ejected from the volcano, 
1 am not able to decide. 

April 14.-—Dr. R.uschenberger, president, in the chair.—Prof. 
Leidy called attention to the “ Bulletin of the United States 


Geological and Geographical Survey of the Territories, No. 2,” 
presented this evening. It contams a “Review of the Verte* 
brata of the Cretaceous Period found west of the Mississippi 
River,” by Prof. Cope. In this article he wm quoted in such a 
way as not fairly to express his original meaning. Thus, on one 
page reference is made to the proceedings of this Academy, in 
which it is intimated that Thespesius occidentalis was referred to 
the Mammalia, and regarded, perhaps, as a Dinosaurian. “ In the 
Proceedings I have rather expressed the reverse, as I state of 
T, occidentalis, among the collection of vertebrate remains, are 
two apparent caudal vertebi-EC and a first phalanx of some huge 
animal, which 1 suspect to be a Dinosaurian, though they may 
have belonged to a mammalian. I may add that Prof. Cope, 
quoting from the same Proceedings, indicated that 1 had referred 
Ischyrotherium to a Sirenian. This is so, but Prof, Cope appears 
to have overlooked the more full account of the animal in the 
Trans, of the Am. Phil. Soc., in which, though I still refer it 
with doubt to the mammalia slrenia, I state that the remains 
may have belonged to an aquatic reptile.” 

May 12.—Dr, Ruschenberger, president, in the chair.—Prof. 
Leidy gave a notice of some new freshwater Rhizopods, having 
all the essential characters of Amoeba, but, in addition, provided 
with tufts of tail-like appendages or rays, from which he pro¬ 
posed to name the genus Ouramoeba. It is possible that Our- 
amceba is the same as the Plagiophrys of Claparede, though the 
description of this does not apply to that,—Dr. Chapman made 
the following remarks on the generative apparatus of the Teben-‘ 
nophorus carolinensis : —He found both ova and spermatozoa in 
the organ regarded first as simply the ovary, later as the testicle. 

May 19.—Dr. Kenderdine in the chair.—“ The Veins of 
Beech and Hombean Leaves.” Mr, Thomas Meehan said 
that De Candolle had noticed some years since a difference 
in the venation between the Et^us ferruginea and I*agus sylva- 
tica, the common American and European beeches. In the 
American beech the lateral veins were said to terminate in the 
apex of the serratures, in the European they terminate at the 
base of the sinus. As the statement stood, it conveyed the idea 
that there was a marked diflfereacc in structure between these 
two allied species, which did not, however, exist, as growing in 
this country the leaves of the European beech are almost entire ; 
the lateral veins, in approaching the margin of the leaves, eprve 
upwards, and connect with the lateral above them, forming a 
sort of marginal vein near tlie outer edge of the leaf. The veins 
of the American beech curve upward in the same way, but are 
easily arrested, and this sudden cessation of growth produces the 
serra, which are slightly curved upwards.—“ Direct Growth 
Force.” Mr. Meehan referred to some potatoes exhibited by him 
to the Academy a few years ago, in which the stolons of a grass 
had penetrated through from one side to the other, preferring, as 
it would seem, to go through sucli an obstruction to turning 
aside to avoid it. A jioiato was a rather rough-surfaced body, 
i lie now exhibited a similar case, only the obstruction was the 
round smooth root of an herbaceous peony. Though not more 
than one-third of an inch thick and round, a stolon of Tritkum 
repens, the common couch grass, had pushed itself through. 

May 26.—Dr. Ruschenberger, president, in the chair.—On 
report of the committee to which it Imd been referred, the fol¬ 
lowing paper was ordered to be published :—“ Description of 
two new fossil shells of the Upper Amazon,” by T. A. Conrad. 


CONTENTS Pace 


Profkssok Huxlkv at Manchester. .. 

The Kei'ort op the Mbtrorolocicai. Committee.. 

Geology and Agriculture .. 

OuH Book Shelf. 

Letters to the Editor 

Migration of Birds. ^Alfred K. Wallace. 

•Regular Motion in Clockwork.-W. Hopkinson (ffVM IllMsimiion) 

Rainbows.—Prof. P. G. Tait, F.R.S.E. .. 

U S. Weather Maps.— W. Clement Ley. 

Aurora.—J. Rand Capron. 

The Cry of the Frog.—F. T. Mott. 

The Woolwich Aeronautical Experiment, II.— W. db Fonvielle . 

Is the Rabbit Indigenous?. 

The Social Science Congress. 

Pitcher-Plant Insects. By Prof. C. V. Riley {IVutk lilustrations) 
On Evolution and Zoological Formulation. By Prof. A. H. 

Gakkod... 

The Optics of the Spectroscope. 

The Sub-Wealdbn Exploration... 

Notes.. . 

Scientific Serials. 

Societies and Academies .. 


455 

458 

459 


459 

461 

461 

46* 

46X 

463 

4^5 

469 

470 
47a 
474 




















NATURE 


cc! 


Oct. 8, 1874J 


DIARY OF SOCIETIES. 


London 

ERIDAYi OcTonnR 9. 

Junior Phiiosophical Society, at 7.3o.--Introductory Address by the 
President. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found vety useful^ not only 
to the Members of such Societies^ but to all who are interested in 
scientific and literacy subjects^ the Publishers have determined to 
devote a portion of their Advertisetneni columns to this purpose^ and 
to insert NOTICJ^S OF MEETINGS, SUBJECTS OF LEG- 
TUBES, dr»<r., at the nominal charge oj One Shilling y&r 
insertion. 

The Publishers of Nature w/// be glad if the Secretaries of 
Societies vtUl aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Moniings. 

Office— 29, BEDFORD STREET, STRAND. 


« NA TUREr 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publisliers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price loj. 6 d. 

Cloth Cases for binding all the volumes, price U. 6 d, each. 

Reading Cases to hold 26 numbers, price 2 s, 6 d, 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 
EVERY THURSDAY, PRICE 4^. 

^'NATURE." 

CHARGES FOR ADVERTISEMENTS. 

Three lines m column^ 2s, 6 d,; 9^. per line after, 

£ 

One-eighth page^ or quarter column .... o 18 6 

Quarter page^ or half a columit .i 15 o 

Half a page^ or a column . 3 5 o 

Whole page .660 

Adveriisemettts must be sent to the Office before 12 dclock 
on Wednesdays, 

Post-office Orders payable to Macmillan & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C. 


THE GREAT FUNGUS MEETINGS AT 
HEREFORD AND LONDON. 

GardemrC for Oct. 10 (price 5</., port free sJ*/.) will con¬ 

tain exclusive reports, in full detail, from the pen of Mr Wortlungton G. 
Smith, of these great meetings for the delcrmiiiation and consumption of 
Edible Fungi. 

Published by W, RICHARDS, 4i»Wellington Street, Covent Garden, W.C. 


TISLEY’S 

PENDULUM APPARATUS, 

With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern; packed inDeal Cabinet 13 ft. 

X ft, square), which serves as a Stand for the instrument to 
work on ... ■*• ... ... ... ... ••• ... £s2 o o 

Reflectors for projecting the Figures on the Screen ... ... a la 6 

N.B.— Specimen Curves, on card, post free ... per dozen... 030 

A Set of 30, including the principal Figures from 1: x to z : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 

For performing many of the experiments, included in the Christ¬ 
mas Lectures given by Dr. Tyndall at the Royal Institution ••• £$ 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 

172 , BROMPTON ROAD, S. W. 
(Three minutes* walk from South Kensington Museum). 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS. WOOL, SILK. FKATHERS, 

Completely dyed in lo minutes wilhoiit soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Horae.— 

JUD.SON'S simple DYES are most useful and effectual. Ribbons, 
silks. re.Tihers, scarfs, lace, braid, veils, liandkerchiefs, clouds,bcrnor.ses, 
SlictUiui shawls, or any .small article of dress, can easily be dyed in 
a few minutes without soiling the hands, violet, nutgenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Print.s should be dipped in hot water and then .sub- 
tultted to a hot bath of JUDbON'S DVES. Beautiful efiects arc thus 

i produced in green, pink, orowii, and many other colours—Use Judson’s 
Dyes for general tinting. Dye your Cartes dc Visile. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-wceds may be dyed most exquisite colours, green, 
crlm.son, purple, scarlet, &c., by simply dipping them in a solution of 
JUDbON'S DYEb. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink_A 

Sixpenny Bottle of JUDSON’S DVES, violet, red, or magentn, will 
make half a pint of biilliant writing ink in one minute by simply adding 
hot w.Tter. 

jUDSON’S DYES.—For Colouring Archi- 

tectiiral Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used either with a brush or pen. Rose 
pink, puiple, canary, crimson, orange, green, blue, magenta, and 12 
other bhaae.s. 

JUDSON’S DYES_For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. s Black for walnut; Canary for 
satin ; also black, b^vender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions -'unl the Applied Arts 
and Sciences. 

6 d. MONTHLY, or POST-FREE, Cs. 6 d. PER ANNUM. 

The Journal of Industry *' is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valiudile Xniormation from all parts of the Industrial 
World. _ , 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts of useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
IVogress. 

*** 'rius Journal has now the Largest Circulaiion of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street; 
London. 









ecii 


\Oct, 8 , 1874 


NATURE 


“NATURE” SERIES. 

A SERIES OF POPULAR SCIENTIFIC WORKS. 


Vol. I.—The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, 

KK.S. With numerous Illustrations. Second Edition, crown 8vo, y. 6 d. 

'*Toany student who wishes to make himself, in a comparatively short time, well acquainted with the princi[rles and the 
a[>plication of the spectroscope, wc cannot recommend a l)etter treatise.”— Westminster Retfiao, 

Vol. II.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 

M.P. F.R.S. With numerous Illustrations. Second Edition, crown 8vo, 3J. (at 

“ W^e invite attention to the admirable manner in which the subject of insect metamorphosis is illustrated by excellent figures.” 
— /vVA/. 

Vol. III.—The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R.A.S. F.C.S., Science 

Master in Marlborough College, With numerous Illustrations. Crown 8vo, 3.?. 6(/. 

** Mr. Rodweirs work i.stlie product of scholarly investigation. (Iicmists cannot fail to enjoy it, and those who are not chemists^ 
will be tempted to enter on the study of its mysteries.”— Chemist and DruRj^isi. 

** A thoughtful, suggestive, and decidedly readable work.”— Quarterly Journal of Science. 

The TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 

in the Andersonian University, Glasgow. With numerous Illustrations. Crown 8vo, 35. 6<4 

To he Uiorlly fuhlhhcd. 

POLARISATION of LIGHT. By W. Spottiswoode, LL.D. F.R.S. With numerous 

I llust rations. . C rowii 8vo. 

The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 

Anatomy at St. Mary’s Hospital. With numerous Illustralion.s. Crown Svo, 

On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 

JDJIN I-UBBOCK, M.r. F.R..S. With aumerou.s Illuslmtiom. Crown Svo. 

MACMII.LAN & CO., I.ONDON. 


Just Publibhed. Svo. Price i+f. 

A MANUAL OP THE CHEMISTRY OF THE CARBON COMPOUNDS ; 

OR, ORGANIC CHEMISTRY. 

By C. SCHORLEMMER, F. R. S., 

LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“Nor is Mr. Schorlemmer appreciated by the profession for his experimental researches only; his fame is even more widely 
spread by his ‘Manual of Organic Chemistiy.* This is one of the favourite works from which the present generation of young 
chemists derive their information. Having myself to teach a large class of students, I have continuous opportunities of rccom* 
mending this work and of observing the benefit derived from this recommendation.”— Prof Hofmann. 

London: MACMILLAN AND CO. 


Now Ready. Ptice One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOIJER 1874. 

WITH CHOICE EXAMINEES FROM VARIOUS SOURCES, 

'^REPRODUCED BY THE IJELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents of October Number. —Our Illustrations:— i. Gibson's “ Venus,” from the Original Study. 2. 
Fresco by Correggio. 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Gave Thomas, No. 2.—The Golden Wedding of Mr. and Mrs. S. C. Hall.—Art Notes and 
Gossip.—The Decoration of St. Paul's Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art "that 
fresh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art," are requested to communicate with the Editor, through the PubliAers. 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 
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AGRICULTURAL PUBLICATIONS. 

THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Residue from each 
article. 

Opinions of the Press, 

It is clearly a very useful indicator of the values of the foods for cattle.''— Atkenaum, 

“The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘eye-opener' to many who 
will perceive how.it is they have been so often disappointed, after giving large prices for fancy foods ."—Sporting Times, 

“ A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association ."—Land and Water, 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural AKsoclalion, and devoted to the advocacy and encouragement of Co-opera¬ 
tion in Agriculture and in general Trading. Price td. per month, or 5^. per annum, post-free. 

Vols. I., II., and HI. of the “Agricultural Economist" for 1870, 1871, and 1872, price 7J. (sd, each. 

Preparing for Pubi.tcation (Second Edition). 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphares, 
Potash, Salt^ Farmyard Manure, &c. Price One Shilling post free. 

London: 176, FLEET STREET, E.C., and 47 . MILLBANK STREET, S.W. 


“MAZEI.INE” GOLD JEWELLERY. 

(Catalogue post free.) 

18c. GOLD.—Superseded by the above imitation Jewellery—solid, durable, and cheap. 

18c. (>OLD.—Designs, beautifully copied iti the above, and not to be detected from the precious metal. 
x8c. GOLD.—Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

« MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its 18c. gold appearance, which cannot be detected. 

* CASH PRICES. 

Watches, 255. to 4sr. Alberts, ax. to sx. j Long Chains, sx. to 8x. 6d. ; Lockets, ax. to 5X. 6d.; Cro‘!sw, ix. 6d. to 4X. 6A. ; Ladies' Gem Rings, 2 s. to 
sx. ; Wedding and Keeper Rings, ix. to ax. 6t/. ; Gents* Finger Rings, ax. 6d. to 6x. ; Bracelets. 5 X to rox. 6d. : Studs, ix. to 3 X. 6A. ; Links, ix. to 3 X ; 
Breast Pins, ix. to 4 X. td ; Brooches, ix. Cd. to 7 X. 6d ; Ear Kings, ix. to 6x. fui. : Sets {en suite), Brooch and Ear Rings, sx. 6d, to lox. 6d, ; Pencil 
Cases, ax. to 4 X 6d.; Gcnt.s* Snake Rings (Plain Head), 3x. 6d., Head set with Brilliant, &c., sx. 

The Proprietocs having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to ofler 
and guarantee against all other competitors a superior, well-hnished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Ortain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distuictly and clearly written in full. 

FulLpriccd Catalogues and Press Opinions of the ** HAZE LINE” GOLD JEWELLERT to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P.0.0, to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


BRYANT&MAY'S 

MATCHES. 


Price X4X., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, MJL With Glosiuy and Index. 

Contents The Prologue—^Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan Peoule—The Etruscan Mythology—The Etruscan 
Numerals—Epitaphs—Words denoting Kinship—The Bilingual Inscriptiona 
—Forms of Dedication—The Ancient Vocabularics^Names—The EpIIoeua. 

London: MACMILLAN it 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers' InteresU, 
Licenbing, Legal, and Parliamentary Matters. 

Review of the Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Offidal Organ of the Country Brewers' Society. 

(Founded x8aa.> 

*' The Brewers' Guardian " is published on the Evening of every alternate 
Tuesday, and is the only journal officially connected wiui brewing interests, 
Subscription. x6x. 6 d. per annum, post free, dating from any quarter-day. 
Single Copies, ix. each. Registered for transmission abroad. 

Offices—s. Bond Court, Walbrook. London, E.C. 


HOLLOWAY’S PILLS.—For the cure of 

bilious complaints, indigestion, and affections of the liver. Symptoms in¬ 
dicative of these disorders are a feeling of nausea, distention and spas¬ 
modic pains in the .stomach, sense of ojYpre.ssion and sinking after eating, 
want of appetite, languor, dejection of .spirits, and general debility. 
The removal of the cause is the most important step, for which have re¬ 
course to Holloway's Pills, as they possess such cleansing properties 
that the action ol the liver is speedily corrected, the redundancy of bile 
carried off, the .stomach strengthened, the spirits revived and patient 
restored. These excellent Pills keep all the natural functions so fairly 
balanced that they prevent or speedily subdue headache, diytiness, 
bilious attacks, and similar maladies 
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EDUCATIONAL WORKS. 


SCIENCE PRIMERS. 

UNDER THE JOTNT EDITORSHIP OF 

PROFESSORS HUXLEY, ROSCOK, AND BALFOUR 
STEWART. 

“ They arc wonderfully clear and lucid in their instruction, 
gimple in style, and admirable in plan.”— Educational Tunes, 

The foll(nvinq are Notv Kiady :— 

CHEMISTRY. By H. E. Roscoe, F.R.S., 

Professor of Chemistry in Owens College, Manchester. 
Third Edition. iSmo, cloth, illustrated, is, 

PHYSICS. By Balfour Stewart, F.R.S., 

Professor of Natural Philosophy in Owens College, Man¬ 
chester. Second Edition. lomo, cloth, illustrated, i.r 

PHYSICAL GEOGRAPHY. ByA.Geikie, 

F.R.S., Murchison Professor of Geology and Mineralogy at 
Edinburgh. Second Edition. i8mo, cloth, illustrated, is. 

GEOLOGY. By Professor Geikie, F.R.S. 

With numerous Illustrations. i8mo, cloth, is, 

PHYSIOLOGY. By Michael Foster, M.D. 

F.R.S. With numerous Illustrations. i8mo, ix. 

science““cla^s-books. 

ANATOMY.—ELEMENTARY LESSONS 

in ANATOMY. By ST. GEORGE MIVART, E.R.S. 
With numerous Illustrations. iSmo, 6s, 6d, 

ASTRONOM Y.—POPULAR ASTRO¬ 
NOMY. With Illustrations. By Sir G. B. AIRY, Astro- 
nomer-Ro3'a]. New Edition. i8mo, 4s, 6d. 

ASTRONOMY.—ELEMENTARY LES¬ 

SONS in ASTRONOMY. With Illustrations. By J. 
NORMAN LOCKYER, F.R.S. With Coloured Dia- 
gram of the Spectra of the Sun, Stars, and NebuLne. New 
Edition. i8mo, Sx. 6^/.—QUESTIONS on the SAME, 

IX. 6d, 

BOTANY_LESSONS in ELEMENTARY 

BOTANY. With Illustrations. By Prof. OLIVER, 
F.R.S. F.L.S. New Edition, i8mo, 4x. 6//. 

CHEMISTRY.—LESSONS in ELEMEN¬ 
TARY CHEMISTRY. By Professor ROSCOE, F.R.S. 
With numerous Illustrations and Chromo-lithographs of the 
Solar Spectra. New Edition. iSmo, 4X. 6d, 

CHEMISTR Y.—OWENS COLLEGE 

JUNIOR COURSE of PRACTICAL CHEMISTRY. 
By F. JONES. With Preface by Professor Roscoe. New 
Edition. iSino, 2x. 6d. 

LOGIC.—ELEMENTARY LESSONS in 

LOGIC, DEDUCTIVE and INDUCTIVE. By Pro¬ 
fessor JEVONS, F.R.S, With copious Questions and 
Examples, and a Vocabulary of Logical Terms. New 
l^ditioD. i8mo, 3X. 6d, 

PHYSIOLOGY.—LESSONS in ELEMEN- 

TARY PHYSIOLOGY. With numerous Illustrations. 
By Professor HUXLEY, F.R.S. New Edition. i8mo, 
4X. 6^/.—QUESTIONS on the SAME, ix. 6d. 
POLITICAL ECONOMY.—POLITICAL 

ECONOMY for BEGINNERS. By MILLICENT 
GARRETT FAWCETT. With Questions. New KdU 
tion. i8mo, 2x. 6d, 

PH YSICS.—LESSONS in ELEMENTARY 

PHYSICS. By BALFOUR STEWART, F.R.S., Pro- 
lessor of Natural Philosophy in Owens College, Manchester. 
With Coloured Diagram and numerous Illustrations. New 
Edition. i8mo, 4x. 6d, 

STEAM.—An ELEMENTARY TREA¬ 
TISE on STEAM. By J. PERRY, B.E., Whitworth 
Scholar, late Lecturer in Physics at ClUton College. With 
Illustrations, Numerical Examples, and Exercises. i8mo, 
4 ^- 6d, 

*** Others to Jollow. 


By the rev. BARNARD SMITH, M.A. 
ARITHMETIC and ALGEBRA. Twelfth 

Edition. Crown 8vo, cloth, loir. M. 

ARITHMETIC for the USE of SCHOOLS. 

New Edition. Crown 8vo, 4x. 6d, —KEY, 8x. 6d, 

EXERCISES in ARITHMETIC. With 

ANSWERS. Crown 8vo, limp cloth, 2x. 6d, Separately, 
Part I., IX. ; Part II., ix.—ANSWERS, 6d, 

SHILLING BOOK of ARITHMETIC. For 

National and Elementary Schools. i8mo. Or separately, 
Part I., zd, ; Part II., 3</. ; Part ITI., jd. With AN¬ 
SWERS, i8mo, IX. KEY, 4 s. 6d, 

EXAMINATION PAPERS in ARITH- 

METIC. In Four Parts. New Edition. i8mo, ix. 6d, 
Ditto, with ANSWERS, l8mo, ix. 9^/.—KEY, i8mo, 
4x. 6d. 

SCHOOL CLASS-BOOK of ARITHME¬ 
TIC. i8mo, 3x. Or Parts I. and II., lod. each, and Part 
III., IX,— KEY, complete, l8mo, 6x. 6d, ; or Tlirce Parts, 
2x. 6d, each. 

THE METRIC SYSTEM of ARITH- 

MF-TIC : its Principles and Application. With numerous 
Examples. Written expressly for Standard V. in National 
Schools. P'ourth Edition. i8mo, cloth, sewed, 31/. 

A CHART of the METRIC SYSTEM, for 

School Walls. On Roller, is. 6d. ; on Roller, mounted 
and varnished, 3 '*’- Third Edition. With a full-length 
METRE MEA.SURE, subdivided into Decimetres, Centi¬ 
metres, and Millimetres 
Also, a SMALL CHART, on Card. id. 

EASY LESSONS in ARITHMETIC. Com¬ 
bining Exercises in Reading, Writing, Spelling, and Dicta¬ 
tion. Part. I. for Standard 1 . in National Schools. Crown 
8vo, cloth, sewed, grf. 

DIAGRAMS for SCHOOL WALLS in preparation. 


Bv 1. TODHUNTER, M.A. F.R.S. 
EUCLID for COLLEGES and SCHOOLS. 

New Edition. iSmo, y. 6ci. 

MENSURATION for BEGINNERS. With 

Examples. New Edition. iSmo, 2s, bd, 

ALGEBRA for BEGINNERS. With 

numerous Examples. New Edition. l8mo, 2r. f>d .— 
KEY, 6r. erf. 

TRIGONOMETRY for BEGINNERS. 

With numerous Examples. New Edition. iSmo, 2r. bd. 
—KEY, Bs. bd. 

MECHANICS for BEGINNERS. With 

numerous Examples. New Edition. i8mo, 4r. bd, 

ALGEBRA for the USE of COLLEGES 
and SCHOOLS. Sixth Edition. Crown 8vo, yx, bd .— 
KEY, lor. bd. 

An ELEMENTARY TREATISE on the 

THEORY of EQUATIONS. Second Edition, revised. 
Crown 8vo, y, bd. 

PLANE TRIGONOMETRY. Fourth Edi¬ 

tion. Crown 8vo, 5/. 

A TREATISE on SPHERICAL TRIGO¬ 

NOMETRY. Third Edition. Crown Svo^ 4s. bd. 

A TREATISE on CONIC SECTIONS. 

With Examples. Fifth Edition. Crown 8vo^ Jt. bd, 

A TREATISE on the DIFFERENTIAL 
CALCULUS. With Examples. Sixth Edition, Crown 
8vo, lor. bd. 


MACMILLAN & CO., LONDON. 
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LONDON LIBRARY, 

>2, ST. JAMES'S SQUARE.—Founded in 184s. 

Patron— H.R.H. The Pkinxb op Wales, 
President—THOMAs Carlyle, Esq. 

This Library contains 90,000 Volumes of Ancient and Modem Literature, 
in various Languages Subscription, a year, or jfa with Entrance Fee 
of £(i ; Life Membership, ;^a6. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON. Secretary and Librarian. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boy.s. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Franklapd, F R.S.: Dr. Ro.scoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. : Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OP EDUCATION_ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof 
1 . V. Gardner, F.E.S., F.S.A., 44. Berners Street, W. 


LADIES’ EDUCATIONAL ASSOCIA- 

TION, in connection with University College, London.—The Day 
Classes for Ladles, of English, French, and Italian Languages and 
Literature, Logic (elementaiy and advanced). Constitutional History, 
and Chemistry, will open at University College on and after MONDAY, 
Oct. a 5 . Prospectuses to be had at the Office in the College, or of 
J. E. Mylnb, Esq., a7, Oxford Square. Hyde Park, W. 


PRELIMINARY EXAMINATIONS of the 

COr.LEGE of SURGEONS and APOTHECARIES' HALL.— Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, exprcs'^ly for his own Pupils, Guides to 
the above, containinf; upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hamp*(t''ad (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par* 
liament. Doctors of eminence, Queen’s Counsel, Ac., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty’s Publishers. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant 'Tutor of Trinity College, Cam¬ 
bridge. receives several Pupils, to prepare for the Universities and other 
examittatioiis; and has now Vacancies. 


Mr. C. H. LAKE (Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS. Testi¬ 
monials from the late J. S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden, Caterham, Surrey'. 


PREPARATION for the Public Schools 

by an Oxford M.A. and First Classman. Natural Science included in 
the ordinary scheme of work.—Address J. L. Watson, E-sq., Richmond 
House, Worthing, Sussex. 


TUITION in CLASSICS, ENGLISH lan¬ 
guage, HISTORY, and LITERATURE.—An experienced Tutor 
attends Schools and Families, in Londoq or the Country, *0 teach the 
above Subjects. Prepares for the Public Schools, Univcr-^ities, and the 
Army.—Address Tutor, 25, Gledhow Terrace, South Kensington, 
S.W. 


SCIENTIFIC and LITERARY SOCIE¬ 
TIES requiring rooms for MEETINGS, REFRESHMENT, Ac., 
may hear of excellent Accommodation at a Moderate Cost by applying 
to Mr. P001.E, IX, Chandos Street, Cavcm&h Square, W. 


CABINETS foi COLLECTIONS of Natu- 

ral History Specimens, Glass-top Boxes, Books, Maps, Specimens, ftc.. 
of JAMES R. GREGORY, 15, Russell Street, Covent Garden. Cata¬ 
logues of Specimens, Apparatus, Ac , 74 pages, post Tree for six stamps. 
Removing in December next to 88, Charlotte Street, Fitzroy Square. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “Lyell’s Students* Elements 
of Geology," and facilitate the important study of this science, can be 
had at 2, 5, xo, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells, Geological Map.s. Ham¬ 
mers, all the Recent Publications. &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty 149, Strand, London. 

Practical Instruction is given in Qeology and Mineralogy by Professor 
TENNANT, F.K.G.S., at his residence, 149. Strand, W.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose, too Examples *5^- i ditto, £2 w. to 
£3 ; 300 ditto, £i lojf. to £6 ; 400 ditto, £6 to £8 ; 500 ditto, 60 8 a 

to £10 104. Including Half Fossils, 250 Examples. £3 o«.; 40* 

ditto. ^6, X50 FOSSILS illustr-iting Morris's Chart or Lyells 

Manual. 301. : 250 ditto (mostly of the species figured), (,3 ; 350 ditto, 
£S to £0. RECENT SHELLS : 100 genera, £i ; 200 ditto, £2 lor. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


SCIENCE TUITION by CORRESPON, 

DENCE.— For terms, apply to D.C.L., care of Macmillan and Co., aq, 
Bedford .Street, Strand, London, W.C. 


PRIVATE TUITION.—A Clergyman of 

long experience and uniform success In Tuition, RECEIVES FOUR 
PUpfL*^- Home comforts combined with great educational advantages. 
The highest references.—M A, care of Editor of Nature, 29, Bediord 
Street, Strand, W.C. 
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N OTICE.— To Science Classes. — MOT* 

TERSHSAD AND CO., LABORATORY FURNISHERS^ EX¬ 
CHANGE STREET, MANCHESTER, suppW all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light, Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instraments, 
or to forward Estimates on application. Orders exceeclitig value 

delivered free to auy railway station in England. 


TRUSSES (Self-adjusting:), in use for the 

last sixty years, and same as worn by his late Majesty William IV. 
From lor. each. SALMON ODV & CO , by appointment to the Army 
and Navy, 292, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, fir.; Ladies' Chest Expanders from sr. 6<f.—SAL¬ 
MON ODY & CO, 292, Strand, London. Established ifio6. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LADIES' ABDOMINAL BELTS, made to any 
size. Directions lor self-nieasurenicnt and prices post free. SALMON 
ODY & CO.. 292, Strand, London. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and remains so by an occa.^ional using. 
Kor. sent for P.O order.- ALEX ROSS, 248, High Holboru, Lou¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member cDn&i.st.s, that an ill-formed nose is quickly .shaped 
to perfection. Anyone can use them, and without pain. Price zor. 6<f., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
London. Pamphletseiit for two stamps. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—100 Specimens . One Guinea. 

British Fossils—100 ,, •» *». One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 

DtiaiUd Catalogues post-free. 


DRAPER’S INK (DICHROIC). 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appointment to the Beyal Institution qf Grout Britain), 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843 . 


Tr^he J Jalf ^^uinea A‘* 

Sound and Bright for Summer Use. 

WALTHAM BROS., BREWERS. STOCKWELL. 


JUDSON’S DYES_z8 Colours, 6d. each. 

RIBBONS. WOOL, SILK, FEATHERS, 

Completely dyed in xo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON'S DYES.—Dyeing at Home.— 

JUDSON'S simple DYES are most useful and cifcctual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkcrcliiefs, clouds, bcrnoiiscs, 
Shetland shawls, or any small article of dre.ss, can easily be dyed in 
a tew mimite.s without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYES. Beautiful eflcct-s arc thus 
produced in green, pink, orown, and many other colours—~Use judson’s 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exqiiisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping tlicm in a solution of 
JUDSON S DYES. Charnung Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink.—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by sunply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
' to a uniform tint. They may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magente, and za 
other stiades. 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Ofhees, and Railway Companies throughout 
Ireland. 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
BIoL 


FIowf easily from the Pen. ^ 
Blotting-paper may be applied at the 
moment of wriung. 


TO BE HAD OF ALL STA TIONERS, 


HOLLOWAY’S OINTMENT and PILLS. 

—Diseases and casualty incidental to youth may be safely treated by 
the use of these excellent medicaments according to the printed direc¬ 
tions folded rounrl each pot and box. This Ointnieiit is not alone appli¬ 
cable to external ailments; coiijuinily with the Pills it exercises the most 
salutary influence in checking uiAammattons^ in the interior of the body ; 
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THE UNIVERSITIES COMMISSION REPORT 

I. 

HE publication of this Report has been awaited with 
an interest which rarely attends the issue of a Blue 
Book ; and though the Commissioners have taken two 
years and a hjilf over their labours, the result, both in 
its matter and its form, fully justifies their apparent 
delay. We have here presented to us in a concise and 
intelligible shape, the entire financial affairs of the Uni¬ 
versities of Oxford and Cambridge with their Colleges. 
The whole property of these wealthy institutions, its 
sources and its application, the probability of its in¬ 
crease, and their annual income and expenditure, are 
now for the first time laid before the public. 

It is in itself no small thing that these ancient corpo¬ 
rations, with one single exception, should have been pre¬ 
vailed upon without direct Parliamentary pressure to 
reveal their most cherished secrets : for it should be 
remembered that only twenty years ago the first Uni¬ 
versity Commission failed totally in its attempt to extract 
similar information from the unreformed Colleges, and 
that even up to the present lime not even a University man 
had materials from which to form a reasonable conjec¬ 
ture as to the wealth of any other College than that of 
which he might happen to be a Fellow. It must be 
admitted that the Colleges come out from this ordeal of 
pub’icity with a better show than even their friends had 
^ anticipated. To produce the elaborate returns which the 
Commissioners required, an immense amount of addi¬ 
tional labour has been thrown upon the College Bursars, 
who, as the Report bears witness, are not over-abun¬ 
dantly requited for the large amount of work they do as 
managers of landed estates and treasurers of the general 
accounts. The Master of Sidney Sussex College, Cam¬ 
bridge, who is also Bursar, has alone proved recalcitrant; 
but as to all the rest, it is pleasant to read the language in 
which the Commissioners express their gratitude for the 
ready assistance which they have received, and the spirit of 
marked courtesy with which they have been met. It had 
been generally anticipated that the system of managing 
estates through these amateur land-agents would not be 
proved to be economical, but the facts seem to have been 
unexpected even by the Commissioners, who report that the 
cost of management of the whole external income ave¬ 
rages somewhat under 3/. per cent. They also state that 
they have no reason to believe that the condition of the 
estates ict at rack rent is below the average, though 
probably less outlay is made than by private landlords 
who* improve their properties. There is, however, a large 
quantity of land still let on the old system of beneficial 
leases, concerning which method of letting a clear 
description is given in the Report, and the agricultural 
condition of this land Is confessedly bad ; but this mode 
of tenure is universally condemned, and is in process of 
being rapidly extinguished. 

With regard to the internal income and its ex- 
penditure, the Commissioners are unable, owing to the 
complicated and varying manner in which these ac¬ 
counts are kept, to arrive at any general conclusions, 
VoL. X.—No* 259 


but they condemn in unhesitating terms the custom 
which appears to prevail everywhere at Cambridge, 
by which the payments of the undergraduates as cau« ^ 
tion money and tuition fees are made directly to the . 
College tutor, who not unnaturally is induced to regard 
this arrangement as a private affair between himself and 
his pupil, so that in some cases information on this sub¬ 
ject has been unwillingly given, and in some others alto¬ 
gether withheld. Some disapproval also is expressed of 
the general mode in which the College accounts arc kept, 
which may be explained by the circumstance that they 
were never intended for publicity, and in many instances 
retain the old Latin nomenclature. It was only in a few 
cases that a correctly drawn balance-sheet was obtain¬ 
able, and in some cases the accounts of Trust funds .are 
not kept properly distinct, and the balances of such • 
accounts seem to be occasionally borrowed for the gene¬ 
ral purposes of the College, and no interest allowed. It 
is further observed that there is no case of audit by a . 
professional auditor. 'Lhesc criticisms, after all, are upoU • 
minor matters, but they have a certain importance as • 
showing that the Commissioners have been both search¬ 
ing in their inquiries and fearless in their comments, and 
also because from the terms of their appointment they 
were not permitted to make any more general recommen¬ 
dations with regard to the wide question of the uses of 
academical endowments. 

The real value of this Report of course lies in the long 
and elaborate array of figures which it gives, and in its 
impressive totals, A mine of reliable information is here 
afforded to University reformers and all those who are 
interested in the advancement of science, from which they 
may learn how vast is the wealth at their disposal, and 
from which they may securely draw materials for a com¬ 
prehensive scheme. The total income of the U nivcrslties 
and Colleges in the year 1871, which is the year which the 
Commissioners have fixed upon for all their calculations, 
amounted to no less than three quarters of a million, and 
the number of undergraduates was about 3,500. Of this 
total, Oxford receives the larger share by more than 
70,000/., while the number of undergraduates is just equal. 
Another calculation gives the external income of Oxford 
(by which term the Commissioners intend the revenue 
from endowments) at 336,000/., and the internal income pf 
the Oxford Colleges, which is mainly derived from due?, 
fees, and profits of establishment, at 58,000/., besides 
tuition fees at 30,000/., whereas the sum of only 41,000/. 
is spent in scholarships, exhibitions, &c. These figures 
should be compared with those lately given to the public 
in the Fifth Report of the Royal Commission on Scientific 
Instruction, which dealt with such voluntary institutions 
as University and King’s Colleges, London, and Owens 
College, and from such comparison the conclusion will 
inevitably be drawn that University education is capable 
of being made self-supporting, and that the University* ‘ 
endowments can only be justified in so far as they 
encourage, not the teaching, but the advancement of 
learning and science. 

This conclusion is also strongly supported by a more 
minute examination of the figures in this Report bearing 
on the income and expenditure of the several Colleges. It 
has long been well known that the educational utility of a 
College bears no relation to the value of its endowmentSi * 
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but this truth can now be enforced by very definite 
examples. King’s College, Cambridge, has a revenue 
from endowment of 34,000/., and has from 20 to 30 under¬ 
graduates ; Exeter College, Oxford,Ijasan endowment of less 
than 6,000/., and educates 180 undergraduates, from whose 
payments a profit is derived which exceeds the external 
income by nearly 6,000/. A comparison also between 
Corpus ChriSti College, Oxford, where the sum of 975/. in 
the year is actually drawn from the endowments to pay 
the balance of the kitchen and buttery accounts, and 
Keble College, which has absolutely no endowment and 
yet exhibits a profit of 500/. on the year’s account, equally 
teaches the lesson that out of tutorial and other fees, and 
fair boarding charges, an unendowed institution is capable 
of paying its own way, even in the face of competition 
with extravagant endowments. It appears, then, that by 
far the larger portion of the University endowments are 
not applied to educational purposes proper, nor apparently 
is it desirable that more should be devoted to that object, 
so that those are proved to be not far wrong who have 
urged that all this wealth is in the main wasted upon 
sinecures, and is readily available for the direct advance¬ 
ment of science and pure learning. At Oxford, the Heads 
of Houses and Edlows, more than two-thirds of whom 
are non-resident, receive yearly 131,000/., and the re¬ 
mainder of the revenue is expended upon various minor 
charges which are probably inseparable from tlie posses¬ 
sion of large landed estates and considerable buildings 
and grounds. It is then to this 131,000/. that the atten¬ 
tion of reformers must be directed, and the question of 
its proper uses becomes the more important when it is 
added that the Commissioners anticipate that in the next 
fifteen years the Colleges vdll receive an increase, due to 
the falling in of beneficial leases, of 123,000/. It is pro¬ 
bable, nay, almost certain, that this total will be consider¬ 
ably increased, partly by a general rise in the value of 
land, and partly through building leases, so that by the 
end of this century Oxford will have a yearly sum of 
260,000/. upon which there is no present claim of more 
importance than those of Headships and Fellowships. 
If the revenues of Cambridge are treated according to the 
same principle of calculation, the amount paid to scholars 
and expended in general purposes being knocked ofl and 
the probable increase being included, the Colleges of that 
University will have at the same date about i0o,ooo/., so 
that Oxford will then appear even more than now the 
richer 6f the two. In our next article we shall point out 
how this large sum might be yet further increased, if the 
connection with the Church of England, which has always 
hampered to so great an extent the usefulness of the 
Colleges, were finally severed, and if all the academical 
endowments were to be strictly applied to academical 
purposes ; but even without such severance a sufficient 
surplus is shown to induce the much-desired agreement 
as to its proper application, so that it may not continue 
to be wasted, nor diverted, as some have suggested, to the 
great towns ; a mode of action which will induce all towns 
to do nothing in order that the Universities may eventually 
help them, and more than ever justify the French criti¬ 
cism that our Universities are nothing more than Hautes 
Lycits^ instead of being, as they should be, the active 
centres of learning and research.. It is to a Liberal 
Ministry that we owe the Commission which has yielded 


this valuable Report, but according to all appearances it 
will be a Conservative Government that must undertake 
the more important task of inaugurating the work of 
fundamental University Reform. 


METEOROLOGICAL REFORM 

E would invite our readers’ attention to an article 
which appears in this number of Nature on the 
necessity for placing Physical Meteorology on a rational 
basis. 

It forms the substance of a paper brought before the 
recent meeting of the British Association by Col. Strange, 
who has taken, as our readers well know, a very promi¬ 
nent part in the reconstruction of British Science, and to 
whom we are indebted for the present very earnest and 
lucidly argued protest in favour of a more rational way 
of treating meteorology. 

He begins by dividing meteorology into two branches— 
one of these relating to weather and climate and their 
effects on organised life ; while tlie other deals with the 
great physical motions of the atmosphere and with their 
causes. 

To know beforehand the climatic peculiarities of a 
watering-place or country seat is no doubt of much im¬ 
portance, especially for an invalid who is in search of a 
healthy locality, but this docs not constitute physical 
meteorology. It forms, we venture to think, a more im¬ 
portant and certainly a more difficult branch of inquiry 
to study the earth’s 'envelope as a whole, to ascertain the 
nature of the movements to which the moveable parts of 
it are subject, and finally to investigate the physical 
causes of these. It is in this latter aspect that the me¬ 
teorology of the day is so lamentably deficient. The 
great fault in the present system has been well put by 
Col. Strange. 

Two thingsTiave been taken for granted by meteoro¬ 
logists. In tlie first 'place, it has been imagined that the 
sun affects the earth in only one way, namely, by means of 
its radiation ; and secondly, they appear to have taken 
for granted that this radiant influence is a constant 
quantity. So much indeed have these most importai t 
factors been overlooked, that we believe no systematic 
effort has yet been made to mcasuic the sun's radiant 
influence, and indeed no proper instrument has yet 
been devised by which this can be done in a satisfactory 
manner. Without doubt the great question for meteoro¬ 
logists is that put by Col. Strange : Is the sun a constant 
quantity ? ” 

Now, if the evidence in favour of the sun's constancy 
were absolutely overwhelming, even then the present 
system would be at fault, inasmuch as no systematic 
attempts have been made to measure the strength of the 
solar influence: but how much more is the system deficient 
when it refuses to investigate an influence which is certainly 
predominant and most probably inconstant. To give our 
readers some idea of the evidence in favour of this latter 
assertion, let us quote the following words from a letter 
contained in a report presented to the British Association 
by a committee appointed to consider the question of 
scientific organisation :— 

Recent investigations have increased the probability 
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of a physical connection between the condition of the sun’s 
sutface, and the meteorology and magnetism of our globe. 

“ In the iirst place, we Imve the observations of Sir E. 
Sabind^ which seem to indicate a connection between 
sun-spots and magnetic disturbances, inasmuch as both 
phenomena are periodical, and have their maxima and 
minima at the same times. 

*^On the other hand, the researches of Messrs. Baxendcll 
and Mcldrum appear to indicate a relation between the 
wind-currents of the earth and its magnetism, and also 
between the earth’s wind-currents and the state of the 
sun’s surface. 

“ In the last place, the researches of Messrs. Dc la 
Rue, Stewart, and Loewy appear to indicate a connection 
between the behaviour of sun-spots and the positions of 
the more prominent planets of our system. Whatever be 
the probability of the conclusions derived from these 
various researches, they at least show the wisdom of 
studying together for the future these various branches of 
observational science.” 

A further report by the same committee tells us that 
“It is not enough to obtain a record of the areas and 
positions of the various sun-spots. The velocity of 
cyclonic motion, the chemical nature of the outbursts, the 
disposition and charcaclcr of the facula? and prominences, 
and many other points, arc, as shown by Mr. Lockyer, 
even more characteristic of the nature of solar action than 
the magnitude of the spotted area, and arc equally worthy 
of a careful and constant study.” 

The evidence in favour of some strange and variable 
action of the sun may, perhaps, be compared to that in 
favour of the existence of America before that continent 
was discovered by Columbus; and it might have been 
thought that in an age like the present the difficulty of 
organising solar research would be very much less than 
that experienced by Columbus in organising an American 
expedition ; but this is not the case. Indeed, it is not 
very creditable to the scientific authorities of this country 
that they have not entered more readily into a subject of 
this importance. From the quotations given above, our 
readers will see that this is not the first time the subject 
has been brought before the British Association. 

A large and influential committee, embracing in its 
rinks many of the most distinguished members of the 
Association, endeavoured to bring the subject before the 
Administrative Council of that body, but did not succeed 
in getting the Council to move in the matter, or even to 
pronounce any opinion upon the subject. We hardly 
think this was proper treatment of an important problem, 
which had found such advocates as Col. Strange, Drs. 
De la Rue and Joule, Messrs. Baxendell, Lockycr, and 
Mcldrum, as well as the general support of the most dis¬ 
tinguished physicists of the country. 

Clearly Col. Strange is right in supposing that a'problem 
of this importance and extent can be properly undertaken 
only by Government. His remarks on this subject are so 
well put that we will report them here. Starting with 
the fundamental axiom that private enterprise should be 
allowed the most perfect freedom from interference or 
competition by the State, he lays down the following 
conditions for Government action in any scientific 
problem:— 

{a) That the probable results of the research be bene¬ 
ficial, in the widest sense of that term, to the community 
at large, or to the various departments of the State. 

ip) That the research is too costly or commercially 




loo unremunerative to be undertaken and vigorously 
prosecuted by individuals. 

(c) That the research requires continuous, uninterrupted 
work, extending over very long periods, and conducted by 
systematically organised establishments. 

It will at once be seen that all these conditions apply 
to solar research ; and the Governments of other nations 
have already perceived the fact. Our readers are aware 
that the Governments of France and America have it in 
contemplation to ostablisli solar observatories, and a 
recent number of this periodical informs them that the 
German Government has already founded one on a large 
scale, of which it is possible the illustrious Kirchhoff will 
be the Director. 

In conclusion, as we are advocating a question of 
reform, it is desirable that something in the shape of, 
practical suggestions should be made. Now, in the first 
place and with reference to the great problem of Solar 
Physics, wc think that this should certainly be encouraged 
by the establishment of a distinct central observatory 
devoted to the purpose ; for it would be manifestly unfair 
to our illustrious Astronomer Royal to throw upon him 
the additional burden of an institution so very different 
from that over which he now presides. 

In the next place, with reference to photographical 
delineations of the solar disc, Col. Strange has made a 
suggestion, at once so practical and simple, that we 
cannot do better than quote his own words 

“With respect to sun-spot researches, it fortunately 
happens that the photographic records need not be all 
taken at the same station. The record of one djiy taken 
in England can be combined with the record of the next 
day taken at the other side of the globe. Hence, in order 
to obtain this daily record it is only necessary to select a 
certain number ot stations in localities such that there 
shall always be clear weather at one of them. India 
offers pec LI liar facilities for such a selection of stations, 
owing to the great variety of climate to be found in that* 
country during the same period of the year. Perhaps four 
or five such stations would suffice for India, and if absolute 
continuity of record could not be obtained by them, the 
deficiencies could easily be made good by stations in our 
colonial possessions.” 

It is well known how slowly such things march in this 
country ; nevertheless we look with much confidence to 
the forthcoming report of the Royal Commission ap¬ 
pointed to investigate matters of this nature, and to urge 
upon Government such means as they consider shall tend 
to the advancement of science and to the good of the 
country. Balfour Strwart 


VAN DER IVAALS ON THE CONTINUITY OF 
THE GASEOUS AND LIQUID STATES 

O 7fcr dc continuitcit van dim en vloeistoftoe^taiui. 
Academheh procfschrlft. Door Johannes Diderik van 
dor Waals. (Leiden : A. W. Sijthoff, 1873.) 

’"T^HAT the same substance at the same temperature'* 
X and pressure can exist in two very different states, 
as a liquid and as a gas, is a fact of the highest scietittfic 
importance, for it is only by the cssireful study of the 
difference between,these two states, the conditions of the 
substance passing from one to the other, and the pheno¬ 
mena which occur at the 'surface which separates a liquid 
from its vapour, that wc can expect to obtam^a dyfiamical 
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theory of liquids. A dynamical theory of “ perfect 
gases is already in existence; that is to say, we can ex¬ 
plain many of the physical properties of bodies when in 
an jex^remely rarefied state by suppefsing their molecules 
to be in rapid motion, and that they act on one another 
only when they come very near one another. A molecule 
of a gas, according to this theory, exists in two very 
diiferent states during alternate intervals of time. During 
i's encounter with another molecule, an intense force is 
acting between the two molecules, and producing changes 
in the motion of both. During the time of describing its 
free path, the molecule is at such a distance from other 
molecules that no sensible force acts between them, and 
the centre of mass of the molecule is therefore moving 
with constant velocity and in a straight line. 

If we define as a perfect gas a system of molecules so 
sparsely scattered that the aggregate of the lime which a 
molecule spends in its encounters with other molecules 
is exceedingly small compared with the aggregate of the 
time which it spends in describing its free paths, it is not 
difficult to work out the dynamical theory of such a 
system. For in this case the vast majority of the mole¬ 
cules at any given instant are describing their free paths, 
and only a small fraction of them arc in the act of en¬ 
countering each other. We know that during an encounter 
action and reaction are equal and opposite, and we as¬ 
sume, with Clausius, that on an average of a large number 
of encounters the proportion in which the kinetic energy 
of a molecule is divided between motion of translation of 
its centre of mass and motions of its parts relative to 
this point approaches some definite value. This amount 
of knowledge is by no means sufficient as a foundation 
for a complete dynamical theory of what takes place 
during each encounter, but it enables us to establish cer¬ 
tain relations between the changes of velocity of two 
molecules before and after their encounter. 

While a molecule is describing its free path, its centre 
of mass is moving with constant velocity in a straight 
line. The motions of parts of the molecule relative to the 
centre of mass depend, when it is describing its free path, 
only on the forces acting between these parts, and not on 
the forces acting between them and other molecules which 
come into play during an encounter. Hence the theory of 
the motion of a system of molecules is very much simpli¬ 
fied if we suppose the space within which the molecules 
are free to move to be so large that the number of mole¬ 
cules which at any instant arc in the act of encountering 
other molecules is exceedingly small compared with the 
number of molecules which are describing their free paths. 
The dynamical theory of such a system is in complete 
agreement with the observed properties of gases when in 
an extremely rare condition. 

But if the space occupied by a given quantity of gas is 
diminished more and more, the lengths of the free paths 
of its molecules will also be diminished, and the number 
of molecules which arc in the act of encounter will bear a 
larger proportion to the number of those which are 
describing free paths, till at length the properties of the 
substance will be determined far more by the nature of the 
mutual action between the encountering molecules than 
by the nature of the motion of a molecule when describing 
its free. path. And wc actualfy find that the properties 
of the substance become very different after it has reached 


a certain degree of condensation. In the rarefied state 
its properties may be defined with considerable accuracy 
in terms of the laws of Boyle, Charles, Gay-Lussac, 
Dulong and Petit, &c., commonly called the “ gaseous 
laws.” In the condensed state the properties of the sub¬ 
stance are entirely different, and no mode of stating these 
properties has yet been discovered having a simplicity 
and a generality at all approaching to that of the “ gaseous 
laws,” According to the dynamical theory this is to be 
expected, because in the condensed state the properties of 
the substance depend on the mutual action of molecules 
when engaged in close encounter, and this is determined 
by the particular constitution of ^the encountering mole¬ 
cules. We cannot therefore extend the dynamical theory 
from the rarer to the denser state of substances without at 
the same lime obtaining some definite conception of the 
nature of the action between molecules when they are so 
closely packed that each molecule is at every instant so 
near to several others that forces of great intensity are 
acting between them. 

The experimental data for the study of the mutual 
action of molecules are principally of two kinds. In the first 
place wc have the experiments of Regnault and others on 
the relation between the density, temperature, and pressure 
of various gases. The fie'd of research has been recently 
greatly enlarged by Dr. Andrews in his exploration of the 
properties of carbonic acid at very high pressures. Ex¬ 
periments of this kind, combined with experiments on 
specific heal, on the latent heat of expansion, or on the 
thermometvic effect on giscs passing through porous 
plugs, furnirii us with the complete theory of the sub¬ 
stance, so far as pure thermodynamics can carry us. 

For thefu! ther study of molecular action wc require expe¬ 
riments on the rate of diffusion. There are three kinds of 
diffusion—that of matter, that of visible motion, and that of 
heat. The inter-diffusion of gases of different kinds, and 
the viscosity and thermal conductivity of a gaseous 
medium, pure or mixed, enable us to estimite the amount 
of deviation which each molecule experiences on acjount 
of its encounter with other molecules, 

M. Van der Waals, in entering on this very difficult 
inquiry, has shown his appreciation of its importance in 
the present slate of science; many of his inves igations 
are conducted in an extremely original and clear manner ; 
and he is continually throwing out new and suggestive 
ideas ; so that there can be no doubt that his name will 
soon be among the foremost in molecular science. 

He does not, however, seem to be equally familiar, as 
yet, with all parts of the subject, so that in some places, 
where he has borronred results from Clausius and others, 
he has applied them in a manner which appears to me 
erroneous. 

He begins with the very remarkable theorem of 
Clausius, that in stationary motion the mean kinetic 
energy of the system is equal to the mean virial. As in 
this country the importance of this theorem seems hardly 
to be appreciated, it may be as well to explain it a little 
more fully. 

When the motion of a material system is such that the 
sum of the moments of inertia of the s)stem about three 
axes at right angles to each other through its centre of 
mass does not vary by more than small quantities from a 
constant value, the system is said to be in a state of sta« 
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tionary motion. The motion of the solar system satisfies 
this condition, and so does the motion of the molecules 
of a gas contained in a vessel. 

The kinetic energy of a particle is half the product of 
its mass into the square of its velocity, and the kinetic 
energy of a system is the sum of the kinetic energy of its 
parts. 

When an attraction or repulsion exists between two 
points, half the product of this stress into the distance 
between the two points is called the Virial of the stress, 
and is reckoned positive when the stress is an attraction, 
and negative when it is a repulsion. The virial of a 
system is the sum of the virial of the stresses which exist 
in it. 

If the system is subjected to the external stress of the 
pressure of the sides of a vessel in which it is contained, 
the amount of virial due to this external stress is three 
halves of the product of the pressure into the volume of 
the vessel. 

The virial due to internal stresses must be added to 
this. 

The theorem of Clausius may now be written— 

\ 2(;;/ == r) 

The left-hand member denotes the kinetic energy. 

On the right hand, in the first term, p is the external 
pressure on unit of area, and V is the volume of the 
vessel. 

The second term represents the virial arising from the 
action between every pair of particles, whether belonging 
to different molecules or to the same molecule. R is the 
attraction between the particles, and r is the distance 
between them. The double symbol of summation is used 
because every pair of points must be taken into account, 
those between which there is no stress contributing, of 
course, nothing to the virial. 

As an example of the generality of this theorem, we 
may mention that in any framed structure consisting of 
struts and ties, the sum of the products of the pressure 
in each strut into its length, exceeds the sum of the pro¬ 
ducts of the tension of each tie into its length, by the 
product of the weight of the whole structure into the 
height of its centre of gravity above the foundations. 
(See a paper on " Reciprocal Figures, dec.” Trans. R, S. 
Edin., vol. xxvi. p. 14. 1870.) 

In gases the virial is very small compared with the 
kinetic energy. Hence, if the kinetic energy is constant, 
the product of the pressure and the volume remains con¬ 
stant. This is the case for a gas at constant temperature. 
Hence we might be justified in conjecturing that the tem¬ 
perature of any one gas is determined by the kinetic 
energy of unit of mass. 

The theory of the exchange of the energy of agitation 
from one body to another is one of the most difficult 
parts of molecular science. If it were fully understood, 
the physical theory of temperature would be perfect. At 
present we know ,the conditions of thermal equilibrium 
only in the case of gases in which encounters take place be¬ 
tween only a pair of molecules at once. In this case the 
condition of thermal equilibrium is that the mean kinetic 
energy due to the agitation of the centre of mass of a 
molecule is the same, whatever be the mass of the mole¬ 
cule, the mean velocity being consequently less for the 
more massive molecules. 


With respect to substances of more complicated con¬ 
stitution, we know, as yet, nothing of the physical con¬ 
dition on which their temperature depends, though the 
researches of Boltzmann on this subject are likely to 
result in some valuable discoveries. 

M. Van der Waals seems, therefore, to be somewhat too 
hasty in assuming that the temperature of a substance is 
in every case measured by the energy of agitation of its 
individual molecules, though this is undoubtedly the case 
with substances in the gaseous state. 

Assuming, however, for the present that the tempera¬ 
ture is measured by the mean kinetic energy of a mole¬ 
cule, we obtain the means of determining the virial by 
observing the deviation of the product of the pressure 
and volume from the constant value given by Boyle’s 
law. 

It appears by Dr. Andrews’ experiments that when the 
volume of carbonic acid is diminished, the temperature 
remaining constant, the product of the volume and pres¬ 
sure at first diminishes, the rate of diminution becoming 
more and more rapid as the density increases. Now, the 
virial depends on the number of pairs of molecules which 
are at a given instant acting on one another, and this 
number in unit of volume is proportional to the square 
of the density. Hence the part of the pressure depend¬ 
ing on the virial increases as the square of the density^ 
and since, in the case of carbonic acid, it diminishes the 
pressure, it must be of the positive sign, that is, it must 
arise from attraction between the molecules. 

But if the volume is still further diminished, at a certain 
point liquefaction begins, and from this point till the gas 
is all liquefied no increase of pressure takes place. As 
soon, however, as the whole substance is in the liquid 
condition, any further diminution of volume produces a 
great rise of pressure, so that the product of pressure and 
volume increases rapidly. This indicates negative virial, 
and shows that the molecules are now acting on each 
other by repulsion. 

This is what takes place in carbonic acid below the 
temperature of 30*92“ C. Above that temperature there is 
first a positive and then a negative virial, but no sudden 
liquefaction. 

Similar phenomena occur in all the liquefiable gases. 
In other gases we are able to trace the existence of attrac¬ 
tive force at ordinary pressures, though the compression* 
has not yet been carried so far as to show any repulsive» 
force. In hydrogen the repulsive force seems to prevail 
even at ordinary pressures. This gas has never been 
liquefied, and it is probable that it never will be liquefied, 
as the attractive force is so weak. 

We have thus evidence that the molecules of gases* 
attract each other at a certain small distance, but when 
they are brought still nearer they repel each other. This 
is quite in accordance with Boscovich’s theory of atoms as 
massive centres of force, the force being a function of the 
distance, and changing from attractive to repulsive, and 
back again several times, as the distance diminishes. If 
wc suppose that when the force begins to be repulsive it 
increases very rapidly as the distance diminishes, so as to 
become enormous if the distance is less by a very small 
quantity than that at which the force first begins to be 
repulsive, the phenomena will be precisely the same as 
those of smooth elastic spheres. 
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M. Van der Waals makes his molecules elastic spheres, 
which, when not in contact, attract each other. PI is 
treatment of the molecular pressure ” arising from their 
attraction seems ingenious, and on the whole satisfactory, 
though he has not attempted a complete calculation of 
the attractive virial in terms of the law of force. 

Plis trcatmeltt of the repukivc virial, however, shows a 
departure from the principles on which his investigation 
is founded. Pie considers the effect of the size of the 
molecules in diminishing the length of their “ free paths,'’ 
and he shows that this effect, in the case of very rare gases, 
is the same as if the volume of the space in which the 
molecules arc free to move had been diminished by four 
limes the sum of the volumes of the molecules themselves. 
Pic then siibstilulcs for K, the volume of the vessel in 
Clausius' formula, this volume diminished by four limes 
Ibe molecular volume, and thus obtains tlid equation— 

where p is the externally applied pressure, is the 

molecular pressure arising from attraction between the 
molecules, which varies as the square of the density, or 
inversely as the squai'c of the vohirnc. The first factor is 
thus what he considers the total clTcctivc jircssurc. V is 
the volume of the vessel, and b is four tunes the volume 
of the inoJccules. The second factor is therefore the 
“cifcclirc volume” within which the molecules are fixe 
to move. 

The light Land member expresses the kinetic energy, 
represented by the abiolulc temperature, multipaed by a 
quantity, A’, constant lor each gas. 

The results obtained by M. Van der Waals by a 
comparison of this equation with the determinations of 
Kcgnault and Andrews are very striking, and would 
almost persuade us that llie equation rcpreserits the true 
state of the c.tse. 15 ut though this agreement would be 
strong evidence in favour of the accuracy of an empirical 
foimula deviled to repicscnt the cxperimcnul iLsuIts, 
the equation of Id. Van der Waals, professing as it does 
to be derived from the dynamical theory, must be sub¬ 
jected to a much more severe crilicisin. 

It appears to me that the c<tuauoii docs not agree with 
the theorem of Clausius on which it is founded. 

In that theorem p is the pressure ot the sides of the 
vessel, and V is the volume of the vessel. Neither of 
these quantities is subject to correction. 

I'he assumption that the kinetic energy is detennined 
by the temperature is true for perfect gases, and wc have 
jio evidence that any other law liolds for gises, even near 
their liquefying point. 

The only source of deviation from Jloylc’s law is 
therefore to be looked for in the term ?.i:2(AV), which 
expresses the virial. The effect of the repulsion of the 
molecules, causing them to act like elastic spheres, is 
iheiefoic to be found by calculating the virial of this 
rcpulaion. 

Neglecting the effect of attraction, I find that the effect 
of the impulsive repulsion reduces the equation of Clausius 
to the form— 

^ j I - alog.(l - 8 J + 17 - &t) } 

where cr Is the density of the inoleeules and p the mean 
density of the medium. 


The form of this equation is quite different firdoi tha^ of 
M. Van der Waals, though it indicates the eSxt of the 
impulsive force in increasing the pressure. It takes na 
account of the attractive ferce, a full (Mscussioii of which 
would carry us into considerable difficulties. 

At a constant temperature the. effect of the attractive 
virial is to dimmish the pressure by a quantity varying as 
the square of the density, as long as the encounters 
of the molecules are, on the whole, between two at a 
time, and not between three or more. The effect of 
the attraction in deflecting the paths of the molecules 
is to make the number of molecules which at any given 
instant are at distances between r and r -f dr of each 
other greater than the number in an equal volume at a 
greater distance in the proportion of the velocities corre- 
sfKmding to these distances. As the temperature rises, 
the volume being constant, the ratio of these velocities 
approaches to unity, so that the distribution of molecules 
according to distance becomes more uniform, and the 
virial is thus diminished. 

If there is a virial arising from repulsive forces acting 
through a finite distance, a rise of temperature will in¬ 
crease the amount of this kind of virial. 

Hence a rise of temperature at constant volume will 
produce a greater increase of pressure than that given by 
the law of Charles, 

'I'hc isothermal lines at higher temperatures will exhibit 
less of the diminution of pressure due to attraction, and 
as the density increases will show more of the increase of 
pressure due to repulsion. 

I must not, however, while taking exception to part of 
llie work of M. Van der Waals, forget to add that to him 
alone are due tl>e suggesticwis which led me to examine 
the theory of virial more carefully in order to explore the 
continuity of the liquid and the gaseous states. 

1 cannot now enter into the compariaon of his theoreti¬ 
cal results w'ilh the experiments of Andrews, but I would 
call attention to th^ able manner in which he expounds 
the theory of capillarity,and to the remarkable phenomenon 
of the surface tension of gases which he tells (p. 38) has 
been observed by Bosscha in tobacco smoke. As totecco 
smoke is simply warm air with a slight excess of carlxmic 
acid, carrying solid particles alpng with it, the change of 
jiropeilics at the surface of the cloud must be very slight 
compared with that at the surface where two really diffe¬ 
rent gases first come tc^cther. therefore, the pheno¬ 
menon observed by Bosscha is a true instance of surface- 
ien»ian, we may expect to discover much more striking 
phenomena at iJbe utee!|ing-place of different gases, if we 
can make our obser\a:ttons before the surface of discon- 
tiouity has been obliterated by the inter-diffusion of the 
liases. J. Clkrk-Maxwell 


LETTPIRS TO THE EDITOR 

[ 7'hc iuiUor <ioes ntU fwld fdmsdf rapomiMeej^praaed 
h /m ioyrespondeuis, haUher can he $0 rcturm^ 

or io correspond wUh the iprUers of^ rejecied manmeripu^ 
No noth CIS taken oj anonymous comnMuicaiioHs^^ 

An Anagram 

The practice of enclosing discoveries in sealed packets and 
sending them to Academies, seems so inferior to the old one of 
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Huyghens, that the following is sent you for publication in the 
old conservated form 

AaC»DE«F*GH«I«L8M»N*‘0«P 
R4s«T*^U»vawXY» West 


** Manufactured Articles ” 

There are precedents to justify a hope that it would be no ex¬ 
cursion beyond the province of Nature, if somebody who knows 
that molecules possess the essential character of a manufactured 
article were kindly^ to explain how he knows a manufactured 
article when he sees it, in his mind^s eye or elsewhere. 

The answer used to be “contrivance, design ; an end, a pur¬ 
pose ; means for the end, adaptation to the purpose.'* This, it 
was said, we find in a watch ; “ we perceive that its several parts 
are framed and put together for a purpose.’* The same thing, it 
was further said, we find still more in the works of nature, “ and 
that in a degree which exceeds all computation.’* And why so 
much more ? Because “ the contrivances of nature surpass the 
contrivances of art, in the complexity, subtlety, and curiosity of 
the mechanism; and still more, if possible, do they go beyond 
them in number and variety. ” This was the old answer ; the 
new one is contained in such phrases as tliesc : “ exact equality,” 
“exact unison,” “exactly the same raamiitude,” “constants not 
approximately but absolutely idenlLcal.” 

ilere it is hard not to stop and ask what can possibly prove 
that these things are absolutely so : or what can possibly contri¬ 
bute the smallest probability to a hypothesis that anything is 
absolutely anything, T do not say among the laws of nature, but 
among its collocations. Very likely it miglit be proved that the 
mean^square variation in the value of one of the above-mentioned 
constants is a prodigiously smaller fraction of its mean value than 
any other fraction which the molecular theory has occasion to 
take account of; and anyhow Hie fact remains that a molecule 
of bismuth, for instance, differs from a molecule of lead immensely 
more than two molecules of cither can differ from one another, 
l^erhaps this will do as well for the argument; if so, there is no 
excuse for the absolute; and whether or no, the argument will 
be the better for explanation, or perhaps it will be the worse for 
the argument. 

However this may he, the difference between .the old answer 
and the new one is rather instructive. An eager disputant might 
say the new one was contradictory of the old one; but it is safer 
to say that the new is at best independent of the old. Clearly a 
watch is about the last thing which would be cited to illustrate 
the new sort of manufactured article. The examples which our 
authors do by preference cite are coins, weights, and measures ; 
and certainly it would be difficult to name inaiiufacUred articles 
which should better exemplify uniformity for the sake of uni¬ 
formity. And for a very good reason (that is the worst of it) ; 
because the purposes of coins, weights, and measures afe 
defeated, they who handle them deceived, and (as our 
authors are careful to say) they who manufacture them 
deceivers, so far as the things are not uniform. So the infer¬ 
ence from such things only comes to this, that uniformity is 
a character of manufactured articles when uniformity is part of 
the purpose of manufacture. Is then the new argument, after 
all, a special case of the cAd one ? Not so ; for when men pro¬ 
duce as a novelty a special case of an old argument, this must 
be because it is an especially strong case of the same; but we 
have seen that the old argument owes much of virtue to com¬ 
plexity and variety; ther^bre, our modern manufactured articles, 
which ore above all things simple and uniform, will only furnish 
a special case of the old argument by furnishing an especially 
weak one. Design, in short, lias nothing to do with the new 
argument, and we must look for analogies among manufactured 
articles which are uniform, not because uniformity adapts them 
to their purpose, but* simply because they arc manufactured 
articles. 

The nearest approach I can think of is to be found on a scale 
sdmost molecu'air, for number and sometimes for magnitude, in 
a London- wilderness of similar and similarly situ Oad houses. It 
i» oppressive to walk paai these boxes so nearly idcaiical in form, 
and to think of the inhnite variety of their contenU; to think 
how difi^nt they would have been, and how muck httcr for 
^ their purposes^ if their inhabitants, could have secreted them as 
a snail secretes his shelL And why does it make all the dil^er- 
ence that they have been manufactured ? Why did not the 
manufacturer vary them according to;the interests connected 
with them? Of course because he did not care about those 


interests; because he could not foresee them; and because it 
would not answer to try and provide for them. And now wc 
understand the sort of manufacturer the new argument reveals: 
a manufacturer who does not care what becomes of his articles 
the moment he gets them off his hands by his formulas beginning 
to be interpretablc; a manufacturer who cannot solve his own 
equations except in a grossly approximative fashion; a manufac- 
Inrer who could not give his constants the proper values if he 
knew what values to give them. 

Uniformity, in short, is not as such the sign of a manufac¬ 
tured article, except as it may be the sign of an imperfect 
manufacturer. I do not suppose this is what the new argument 
is meant to mean : but this, I submit, is what it does moaUi- 
Perhaps, however, some competent supporter of it will kindly 
explain it a little, C. J. Monro 


Yorkshire College of Science 

Will you permit a few words upon your allusion to this Col¬ 
lege in a leading article of the 8tli insC. ? 

If its promoters have confined their present efforts to the establish¬ 
ment of a y acuity of Science, one cause has been that the amount of 
their funds compelled a selection instead of a comprehension of 
subjects. With a capital of 26,000/. they could not venture to 
cover so large a field as Owens College commenced upon with 
an invested endowment of four limes the amount. But already, 
before our doors are opened, wc have cheering signs that in pro¬ 
viding a function to which endowmenls may be entrusted, the 
College will accrete to itself aid from widely-divergent ciuartcrs. 
The Royal assent has been given to an amended scheme of the 
Endowed Schools Commissioners for the Akroyd Charity, by 
which an Important annual residue is allotted to the College, with 
representation upon the Trust. By the liberality of the Cloth- 
workers* Company, the sum of 500/. per annum is .set apart for 
three years for a Professor of Textile Industries and for Scholar¬ 
ships. Is it unreasonable lo hope that new professorships will 
be established by the generosity of private individuals ? The 
existence here of a flourishing School of Medicine is favourable 
to your views of massing the Facuities, and already a first link of 
union is being forged between the two bodies in relation to the 
classes in Chemistry. 

Du not suppose lhat the College adopts Pannus mihi pants as 
its motto. A thoroughly practical community must run a risk 
of magnifying the practice of science rather than its theory^ but if 
the selection of professors has been fortunate, there is no doubt 
thats!: udents will be taught practice through theory. Your 
forcible remarks will doubtless strengthen the hands of certain 
liberal donors to the College, who have offered increased sums 
when an Arts Faculty can be established. 

Leeds, OcL 12 R. Reynolds 


On the Process of Tone-making in Organ-pipes 

The natural order of harmonic progression in an open organ- 
pipe is well known. That there is from the same pipe an inverse 
order of harmonics equally natural is not equally well known. 
There is no intimation Uiat I am aware of, in any treatise 011 
sound, of this fact having been observed, and the absence of recog¬ 
nition is no doubt attributable to a general disregard of the study 
of the comparative acoustics of musical instruments. My inves¬ 
tigations into the process of tone-making in organ-pipes and 
other instruments liave clearly shown me that there is an order 
of transith'C harmonics distinct from the order of concomitant 
harmonics or “ over-tones.** Why I call them “ transitive’* will 
be apparent in the argument. Certain it is that our mimaphonic 
power in organ-pipes and in other musical devices depends on 
the command we can ensure over these two orders distinctively, 
and also on their comparative infiocnces on the tones produced. 
In this manifestation of an inversion of harmonic progression, 
the nature, and, without extravagance one may say, the individu* 
ality, of theaeroplastic reed is most fully pronounced. Exf^ri- 
mental proof is easily obtained, and, whilst bringing into 
prominence the pecuUac display, will at the same time tumish 
indubitable evidence of the formative power exercised by the 
alr-re^ in the process of tone-making. 

By the term “ tone-making** is to be understood the ikdnnAr 
of origination not merely of a note of defined pitch emitted by n. 

histrumexd, but also of all the constituent sounds 
g^ve colour or quality to the note, and enter into the ctfeet per¬ 
ceived by the ear. fhe artist, according to his sagpeftf,. seises 
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on the faintest hints of nature, and with more or less conscious¬ 
ness ot insight into law is able to control the process. 

The modern theory of musical quality, or timbre, for which we 
are indebted primarily to Johannes Muller, and subsequently to 
Helmholtz, who by elaborate investigation has made the subject 
specially his oan, takes account only of the varying intensities 
of the harmonics present in the compound tone, classed in two 
series, the ‘*^opcn^* and the “slopped,” or otherwise the “even” 
and “ uneven,” in regular progression. To the system of asso¬ 
ciated sounds in harmony the present inquiry has no reference ; 
my purpose is to press tne claim for recognition of another series 
in addition to these, to show that quality, and especially niima- 
phonic quality, in sounds, in whatever degree attributable to 
narmonics combined with the fundamental, is no less dependent 
for its character on the “order” in which liannonics come on or 
develop themselves in the growth of the tone. In plants there 
is a direct order of appearance—leaves, then flowers; a reversed 
order is as natural, and flowers come before leaves. 

If an “open diapason ” pipe of small scale is taken, and some 
slight variation made in the voicing, the pipe may be converted 
into a “flute harmonique,” and it will give a note an octave 
higher than before ; that is to say, the fundamental is abolished, 
and the octave or first harmonic reigns in its stead. The pipe 
will probably be now “unsteady,” frequently attempting to 
reinstate the fundamental. This tendency we may counteract 
by drilling a small pin-hole at the side of the pipe, and the 
trifling amount of external air thereby admitted will destroy the 
tendency, by preventinghhe perfect lormationof the node required 
by the fun^menlal. The perforation should be made at the 
true point of localisation of the node, which (as explained in a 
former letter in Nature, voL ix., p. 301) is at about ^ of the 
whole length of pipe reckoned from the level of the mouth. If 
we next enlarge the hole at the foot of the pipe, thus allowing 
greater force to the wind-current, and if we have properly mani¬ 
pulated the pipe, we shall on the trial of its sound hear the twelfth 
coming on as the forerunner of the octave, must distinctly and 
with a perceptible interval between the appearance of the twelfth 
and octave. The effect is more certain if the mouth is cut to a 
height less than that marked by scale, which would be J of the 
width of mouth ; and if, further, the pipe is slightly coned—a pnu 
vision favouring the harmonic. By other changes of treatment, 
the fifteenth or double octave may be brought out as the intro¬ 
ductory harmonic, and the twelfth fuliowing, and if wc will we 
may restore the original ground-tone. The “ flute harmoni(iue ” 
in this style is to be chosen for this experiment, not as repre¬ 
sentative of quality, but that in this overstrained condition it 
clearly defines the entrance of each harmonic, the order of suc¬ 
cession, and the interval between each. In other varieties of jiipe 
the “quality” is characterised by these harmonics, and in this 
order, but so blended as it were in a “ poriamento ” glide that 
even critical ears fail to detect the elements combined into tJie 
effect. It is, so to speak, “an excess ”of nature, which is olten 
necessary to open our e>cs to the perception of her communcbl 
realities. 

A diapason pipe is never so strong and brilliant in character as 
when it is just verging on the transmutation of fundamental to 
octave ; for good vigorous quality, therefore, it is restrained only 
to jiibt within the limit; nevertheless the presence of the octave- 
harmonic as the precursor of the fundamental should always be 
felt with its jubilant energy, then afterwards, the fundamental 
taking full possession of the pipe, producing its own octave- 
harmonic with almost equal exuberance of power. l‘he pre¬ 
cursory harmonic is of the transitive order. We have to 
recognise two distinct series of open harmonics—the direct 
order, (fper-iones of ikr pipe, which are derivatives of the funda¬ 
mental, and the inverse order, the tones of which may be called 
sterti-tones oj the reed^ for they are thrown off by the reed in swift 
succession, and declare the non-isochronous nature of the air- 
reed’s motion. There is nothing erratic about these stemnal 
harmonics or the order of their appearance ; they are due to the 
untamed vigour of the reed, and have this distinguishing law— 
they are transitive, each one dies in giving birth to the next, 
whereas the over»tones of the pipe coexist with the fundamental, 
and are the direct consequence of the excess of excitation in the 
air-column of the pipe (see rnofe at length in Nature, vol. viii., 
p. 383), providing a safety-valve for the permanence of pitch in 
the ground-tone, by employing the surplus energy acquired from 
the reed's vivacity in new forms of growth. 

Whenever from an argan-pipe we hear harmonics together 
with the fundamental, then the air-reed is vibrating to its fullest 
mpUtude, for it is the superabundant vitality of air« column 


that sustains the coexistent ones ; but when we hear harmonics 
independent of the fundamental, then we may be sure that they 
are the expression of the higher activity of the reed itself, then 
working with lessened amplitude of motion, yet with greater 
velocity of vibration. 

The genesis of these tones is due to the association of reed and 
pipe. Without the pipe the reed could not produce tone, would 
be barren as one sex. As the pipe is silent and requires some 
external impulses to bring it into life, so the air-reed needs some¬ 
thing to act upon before it can vibrate or swerve from its course 
in minute degree ; some inequality of environment is all it asks — 
some alliance with power distinct from its own. Take away the 
]>ipe, leave it only the mouth, and it will pull against that and 
begin to work according to its nature, and even in that rudimen¬ 
tary condition will elicit tone of definite pitch. 

Many classes of organ-pipes give harmonics of the direct order 
without a trace of those of the inverse order ; on the other hand, 
the several varieties of pipes which give the inverse order invari¬ 
ably yield the direct order subsequently with the ground tone ; 
and why ? It will be comprehended at once, if 1 have rendered my "" 
meaning clearly, tliat the initial harmonics proclaim the intense 
vigour of the reed, and that force, unabated in strength, although 
widened in scope, is transferred to the air-column of the pipes 
The difference of effects produced by the two orders constitute, 
that variety of ijuality which distinguishes string-tone from hom- 
tone, and a further modification chiefly in relative times of se¬ 
quence asserts its peculiarity as reed-tone ; yet, again, there are 
in both series dejiartures from truth of pitch, in some qualities 
an over-Halness of one or more harmonics, and in some an over- 
sharpness, The blast of the trumpet combines both flat and 
sharp harmonics strongly. The direct order of harmonics may 
be likened to an ascending arpeggio coalescing into a chord—the 
transitive to a descending arpeggio, in some instances having 
intervals regularly defined, in others starling abruptly and with 
wayward intensity, and in other displays passing swiftly onward 
to the fulness of tone, imperceptibly blended as is the “ porta¬ 
mento ” glule of voice or siring. 

In all the “ CJeigens” and “ Gambas ” and similar organ-pipes 
mimaphonic of “stringy quality,” the transitive harmonics are 
the true cause of their speciality. Numerous experiments prove 
this to the eye as well ns to the ear. 1 shall be able to show that 
the “ Gambas” are characterised also by an over-sharpness of these 
transitive harmonics, and this paper is a necessary introduction 
to my proposed examination of the mode in which the peculiar 
quedily of tone is built up in this attractive class of pipes. 

Hermann bMini 


Can Land-Crabs Live under Water? 

Permit me to inform Mr. J. C. Gallon that the authority for 
my statement in the “ Outlines of Physiology ” i$ also derived 
from “ some book or other ; ” and that this “turns out” to be 
the classical “Hist. Nat. des Crustaces” of Milne-Edwards, 
vol. ii. pp. 16, 18, with which perhaps your correspondent is 
unacquainted. 

Ml Inc-Ed wards, in his turn, refers (p. 19) to those who have 
studied the land-crabs in the Antilles and on the South American 
coast, viz , Rochefort, Feuillee, Labat, and Brown. He else¬ 
where, also, treats the .subject as a comparative anatomist and 
physiologist (Ann, des Sciences Nat. ; 'I'odd’s “ Cyclopaedia ”). 

Whether the land-crabs of the east differ in their habits from 
those of the west is of course open to inquiry ; and also in what 
ways (either anaNjtnically or physiologically) they differ; but the 
que-tiion is clearly not whether they can survive for a few hours 
under water, but whether practically they can live in that element 
or are at last asphyxiated in it. 

10, Savile Kjw, Oct. 6 Juhn Marshall 


Bright Meteors 

At 8.55 this evening a party of six observed a meteor in the 
constebaiion Aries, or below it, which emitted light sufheient to 
cast a bright gleam on the neighbouring trees. The body of the 
meteor shot rapidly along a course extending about 20^ It then 
seemed to explode suddenly, and its track was luminous fora 
short time. The granular dthris of the meteor continu«i to 
pursue^with very much retarded velocity a path slightly deflected 
Irom its former course : it continued to do so for several degrees* 
and it was, 1 think, fully a minute after the explosion that 
several of us almost simultaneously exclaimed, “It is falling.” 
It resembled the expiring light of one globe of a rodtet charged 
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with golden rain. The falling 'motion was very slow. I think 
it was visible for two minutes after the explosion, but though we 
tried more^ than once to consult our watches, the light was 
insufficient. Henry H. Higgins 

Rainhill, Oct. it 


An exceedingly brilliant meteor was seen here about 8.50 on 
Sunday evening, which was so bright that it attracted general 
attention, the light from it being as strong as an unusually bright 
flash of lightning, .but more white. On looking up I saw, near 
the zenith, a long almost straight and luiinternipted ribbon of 
light, somewhat pointed at the end towards the north-cast. 
After watching it for some time and noticing that it retained its 
brilliancy, I began slowly counting, and counted up to twenty 
before there was any noticeable diminution of luminosity. The 
last i)ortion visible was the end opposite the pointed end, which 
appeared as a faintly luminous patch as large as the apparent 
disc of the moon. I coasidcr that, from its first appearance, it 
was visible from 80 to ICX) seconds. 

Wisbech, Oct. ii A, Lalding 

Rainbows 

As a .supplement to the description of a “ Double Rainbow,^’ 
published by Prof. Tail in Nature, vol. x. p. 437, the following 
diagram may be of interest to your readers. It represents a 
phenomenon which was seen here a few days ago, and one which 
I slioidd think must be of very rave occurrence. 




Fio. I. 


It will be observed that all the four bows were incomplete, 
but this only arose from the .accidental cause mentioned by l*rof. 
Tait. The two extra bows were due to reflectionTrom a calm 
sea. 

It may ])erliaps be remembered that about eighteen months 
ago I published in Nature a verbal description of a rainbow 
similar to that now figured by Prof. Tait; only I was fortunate 
enough to see the bows complete' and extraordinarily brilliant. 
Hence there were three bows, thus :— 




Fig. 2. 


1 presume that the presence of the fourth bow, as shown in 
the first diagram, is to be accounted for hy the reflection from 
the sea having been sufficiently bright to give rise to a double 
concentric bow. George J. Romanes 

D^nskaith, JRoss-shire, Oct. 3 


In reference to Mr, Tait's letter in Natuee, vol. x. p. 460, 
it mayjnterest some of your readers to hear that our pariy saw 
a very perfect lunar rainbow at North Malvern, Worcestemire, 


on llie evening of July 27, this year. The bow was so perfect 
that the colours were easily distinguishable—that is, of course, 
the main colours. The appearance lasted about five or ten 
minutes (10.35 to 10.45 John Latciimore, Jun. 

Leicester, Oct. 12 


The Cry of the Frog 

With reference to the i>o\ver of the frog to cry out, T may 
mention that while in India, as I was walking in my garden alter 
dusk during the rainy season, when a peculiar kind of enormous 
green frog make their appearance for a few weeks, I was sur¬ 
prised to hear a cry exceedingly like that of a baby. ,On sending 
for a light I found a large frog, with a small one in its throat 
which it w-as apparently swallowing, while the small frog, the 
snout of which was just perceptible, was shrieking in the way I 
describe. On tapiiiiig the big frog sharply on the back, the little 
frog jumped out and made t)ffi 

Leamington, Oct. lo_ J. P. G. 

1 HAVE on three different occashms heard a frog expostulate 
ill the manner described by Mr. Molt. (.)ne did so on being 
patted iin|uisilively by a cal; the two others on being examined 
fjy a little dog. fn each case the frog was of so unusually vivid 
a yellow as to suggest that it was either a variety of the common 
frog, or that it was in srime unusual condition. Is Mr. Mott’s 
frog C([ually brilliant i 1 may add that my three were also 
Leicestershire fiogs. K. IL 

Oct. 13 

It may inlevcst your coi tespondent who has elicited what lie 
believes to be a cry of fear fiom a frog, to know that an ex¬ 
planation of this cry—which is probably but the croaking 
cxi>eiiment or Qiiaikvtrsttch of Goltz—is given at p. 201 <jf the 
recently issued volume of the West Riding Asylum Reports 
ill the very remarkable pnper by Dr. Lauder Trunton, on 
“Inhibition, l‘eripheial and Ccntial.” The extract is loo long 
for riuotatioii. II, W. P. 

Oct. 13 _ 

I u EM EMBER as a boy being rather startled by a shrill wailing 
cry which proceeded from a small pond, and on rimning to the 
spot I found a common snake in the act of swallowing a frog. 
They were on the surface of the water in the middle of the pool; 
the hinder pait of the frog had already disappeared, and the 
terrified creature was crying ]>iteously. He proved, however, 
too big a mouthful to be readily disposed of, and when by the 
aid of a long stick I interrupted the banquet and released him, 
lie dived away apparently unhurt. 

Though I have lived much in the country, 1 never heard a 
frog cry but on this oeexsion, 1 have often sem them played with, 
tumbled about, and patted by dogs and cats, as described by 
your correspondent V\ T. Mott, but they have always borne the 
indignity in silence. F. Baden Benger 

Manchester, Oct. lO 


The Edible Frog 

I'l is stated in Bell’s “ History of British Reptiles,*' 2nd edit., 
p. Ill, that the Edible Frog {A\ 7 na esculenta) was captured for 
the first lime in this country in Foulmire Fen, Cambridgeshire, 
in 1843. Mr. Bell received some specimens which on com¬ 
parison he identified as belonging to the continental species, he 
having at that time some living ones obtained from France. 
Mr. Bond, who had written to the Zoologist on this subject, said 
“ the whole fen was quite in a charm with their song.” Their 
very remarkable and sonorous croak had procured for these frogs 
the name of ** Cambridgeshire nightingales.” ^ 

I have recently been informed tliat this reptile was introduced 
from France some fifty years ago, and turned loose in the south 
of Cambridgeshire; and that very recently some one who is 
partial to the dish called “ Frog-pie ” has introduced the animal 
mto Norfolk. But I cannot obtain any satisfactory information 
as to the naturalisation of the reptile. Are those brought iitto 
this country dying out ? If not, they do not seem to have vea^l|ed 
Norfolk, and I cannot find any in this neighbourhood. Is, 
the Rana esculenta to be regarded as a British reptile? Xi imy 
of the readers of Nature can inform me wheuW thc^ Imve 
obtained it in the Fen district, 1 should be much 
Wisbech, Oct. 9 Saml, IL iMujjLR 
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SOUNDINGS AND CURRENTS IN THE NORTH 
PACIFIC OCEAN 

P REVIOUS accounts of the soundings of the U.S. 

steamer Tuscarora in the North Pacific Ocean, with 
reference to laying a cable between America and Japan, 
have described the work accomplished sailing from the 
Asiatic coast up to lal. 41° 09' N., long. 144® 01' E., after 
two projected routes had been tried and abandoned. 
From that point the Tuscarora went to Hakodadi to 
obtain a supply of coal, and thence sailed to lat. 46*^ 38' N., 
long. 151” 47' E., from which point soundings were taken 
on a backward line to the position which was left to go 
to Hakodadi; the backward line skirting the shores of 
the Kurile Islands. All the soundings are taken at inter- 
v^s of 29 or 30 miles. Upon the new route thus sur¬ 
veyed from Yokohama, for a distance of 1,000 miles, the 
depths range from 300 to 2,270 fathoms, the greatest de¬ 
clivity being 161 ft. to the mile, between lat. 40'’ 10' N., 
long. 142® 57' E., and lat. 41*' cp' N., long. 144° oP E. 
The depth gradually increased between lat. 47® 44' N., 
long. 154° 15' E. and lat. 50° 19' N,, long. 159'" 39' E, (a 
distance of 260 miles), at the rate of about 60 ft. to the 
mile ; the depth at the point last named being 3,754 
fathoms. The course thence was through open water 
between the Kamschatkan coast and the Aleutian Islands; 
but just before entering the latter group the steepest de¬ 
clivity was found that has been met with during this 
survey. The preceding and succeeding coasts, each at a 
distance of 29 miles, gave depths of 2,460 fathoms, while 
this one, in lat. 52° 06' N., long. 171° 15' E., gave 4,037 
fathoms, a slope of at least 326 ft. to the mile. Thence 
to lat. 51° 58' N., long. 174® 31' E. (about three miles from 
Atchka Island), the water shoaled to 333 fathoms, rising 
at the rate of 187 ft. to a mile. From the last-named 
position to Tanaga Island the depths ranged from 200 to 
j,8oo fathoms, including only one remarkable declivity, 
which was between lat. 51'’ 08' N., long. 178” 35' W., and 
lat. 51" 28' N., long, \^f 5/ W., where the slope was 
250 ft. to the mile. 

Between Tanaga Island and llliouk, a distance of about 
500 miles, the depths nowhere exceeded 1,500 fathoms. 
The latter place will afford facilities as an intermediate 
station for the projected cable. Thence the course sur¬ 
veyed was to the north-cast, afterward veering to the 
eastward through Ounimak Pass, toward the locality at 
which the survey proceeding from Cape Flattery west¬ 
ward left oif last autumn, lat. 53'’ 58' N., long. 153® W. 
From llliouk to lat. 54"^ 10' N., long. 162"^ 39' W., the 
depths were small, being at the latter point 44 fathoms. 
Thence to lat. 54® N., long. 158" 22' W., a distance of 15 i 
miles, there was a descent of J 30 fc. to the mile, the depth 
at the last-named being 3,359 fathoms. From this point 
the bed rises, reaching about the same level as that of last 
autumn’s stopping-place—2,520 to 2,530 fathoms—when 
within 30 miles of that location. The great depth of 
3,359 fathoms can be avoided by selecting a line some 30 
miles to the northward, where only 2,900 fathoms’ depth 
is found. A series of observations south of the line 
already surveyed gave greater depths. 

Numerous observations were made on currents and 
temperatures. Along the shores of Kamschatka and the 
Kurile Islands, in lat. 51® 39' N.,Aere is a counter-current 
setting to the south-west, extending to long. 164"* £., with 
a surface temperature of 42® F, Thence to long. 174® E. 
in the same latitude, with a surface temperature of 46® to 
47® F., is the Kamschatka current (a branch of the Japan 
stream, setting through Behring Straits), which is here 
about 350 miles in width. It lost 22® F, between the 
Japan coast and lat. 51® 39' N. The counter-current 
within the same limits gained 6® F. The atmosphere lost 
174^ E., proceeding eastward, the 
cold Behring Straits current with about 42® surface tem¬ 
perature was found, having for its western limits St. Law¬ 


rence and St. Matthew Islands. It is inferred that the 
counter-current of long. 164° is part of the Behring Strait 
current, having the same temperature, and that it flows 



beneath the Kamschatka current; apd this belief was 
confirmed by finding at 30 fathoms’ depth and Mow the 
latter current one setting to the south-west. On this 
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theorv the excess of loss of heat on the part of the Kam* 
schatka current over that of the atmosphere, as stated 
above, may be explained by attributing it to the cooling 



effect of the counter*current beneath. It may here be 
mentioned that the northernmost limit of the Japan 
stream was 51'’ 12' N., long. 178^ 20' E. 


The coincidence of observations on temperatures and 
currents was very noteworthy. There was found, for in¬ 
stance, at la t, 42° 51'N., long. i 48'‘ 14' E., a north-east 
surface current of a half-knot per hour; at J to 15 fathoms* 
depth the temperature was 40*3® F., and in this space the 
current was marked. In the next 5 fathoms the thermo¬ 
meter fell 6°, and correspondingly the current ceased to 
be observable at this 20 fathoms* depth. At 200 fathoms 
a steadily increasing current to the south-west was ob¬ 
served ; while from 20 fathoms* depth all the way to the 
bottom—^upward of 4,000 fathoms—the fall of tempera¬ 
ture was only i®. A cold stratum of water was discovered, 
coming down from Behring Straits as an under-current. 
Between lats. 51° and 52® and longs, 159" and 169**, this 
current is at 150 ft. below the surface, and itself of 400 ft. 
depth. It was perceptible at lat. 42“ 47' N., long. 148" 23 
E., but south of that it disappears : lat. 51^ 22' N., long. 
162*" 20' E, is believed to be nearly its centre. Now, at 
the last-named location, at 22 fathoms, the thermometer 
marked 357® ; at 75 fathoms, 32®; at 100 fathoms, 3S‘5'\ 
This current was again satisfactorily defined at lat. 51® 43' 
N., long. 165° 25' E., and there the temperatures were, at 
25 fathoms, 37 7® ; at 60 fathoms, 347® ; at 100 fathoms, 
377”. The bottom temperatures vary from 32° to 33*9’". 

Reviewing the results of the entire investigation in 
respect to currents, the following deductions may be sum¬ 
marised :—The Kuro Siwaor Japan current extends on an 
easterly course toward the American coast, its northern 
limit nearly reaching the southern shores of Vancouver 
Island ; and it passes down to the southward in what has 
been incorrectly denominated the California cold cur¬ 
rent,” Beneath this an under-current sets to the north¬ 
west, and in lat. 50® reaches the surface, after which it 
sets northward along the shores of British America and 
the outstanding islands, thence gradually turns to the 
westward, its direction being affected by the outline of the 
coast, and exhibits at Sitka a strength of one knot per 
hour and a northward flow. In lat. 53® 30' N., long. 157® 
W., the current, to a depth of 5 fathoms, set to the south¬ 
east, and this continued while observ’ations were made 
during sailing to the south-east; but between that posi¬ 
tion and the line of the islands the current was to the 
south-west, and close to the islands to the westward. It 
is believed that a part of the water carried to the north¬ 
west by the under-current, returns in long. 157° to the 
northern portion of the Japan stream, and mingles with 
it, returning to the southward along the western shores ot 
America, as part of the surface current; and that the 
part to the westward of long. 157® which sets toward the 
south-west, passes as an under-current beneath the Japn 
stream. A rapid fall in temperature—from 57'' to 47^ in 
a few miles—in the Ounimak Pass, shows that the north¬ 
west shores of the Aleutian Islands are washed by the 
cold Behring Straits current, which is somewhat modified 
in temperature by the inflow of part of the westerly 
current from the eastward of the islands. 

Many observations were made which indicated the 
relation of prevailing winds to surface currents. The 
material obtained from the sea bottom off the Kurile 
Islands had, in addition to the usual ooze, greyish-black 
sand, gravel, and lumps of lava. Similar sand and gravel 
were found, and also sponge, in the neighbourhood of the 
Aleutian Islands. The northern route for a telegraph 
cable, as finally indicated by this survey, is 4,200 miles in 
length; the southern, about 6,000 miles. The former 
route will present great though probably not insuperable 
difficulties, such as that of the sudden declivity off the 
Aleutian Islands, the frequent fogs which made even the 
survey tedious, the embarrassments incident to a northern 
region, where there are few of the means provided on mor<^ 
civilised shores to meet the requirements of working 
parties and occasional repairs. The chief merits of the 
northern route are its comparative shortness and its pro* 
pinquity to United States territory. 
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NATURAL HISTORY NOTES FROM SOUTH 
AFRICA 

M r. J. P. MANSELL, of* Brooklyn, near King 
William’s Town, Kaffrarla, has sent us the following 
notes, the results of his own observation in the district 
in which he dwells :— 

In November 1869 I was looking for some louries in 
the Bedford forest. My gun was loaded with a very 
small charge of dust shot. A large troop of monkeys 
was disturbing my birds, and, annoyed with them, I fired 
among them at random. One fell on the branches of a 
bush, shrieking piteously. 1 ran up to put the poor thing 
out of its agony, when to my great surprise I saw the 
whole troop (about twenty) rushing down the trees and 
screaming savagely. I'hcy came so close to me that I 
had some trouble in killing the wounded one, as I was 
afraid they would attack me. Were monkeys substituted 
for toucans in the frontispiece to Mr. Bates s Travels, the 
scene would be almost identical. 

A few days ago, while working in my garden, my 
attention was drawn to a part of the kloof by the 
angry screams of birds, indicating a snake. On approach¬ 
ing the spot where the birds were collected, 1 noticed 
several dashing at a low shrub. As 1 approached the 
dark underwood an Aha;tuUa, whose characters do not 
agree with any published description, rushed out. I 
struck it with a spade, and then, curious to see how the 
birds would act, 1 flung it half alive over a branch of a 
tree, still holding it by the tail. 

There were a great many bush birds, but especially 
noticeable were Tmdits olivaccus and a Campephaga. 

The first-mentioned birds kept flying round in a wide 
circle, dashing with open wing and beak at the snake, and 
screaming with the utmost fury. With such violence did 
these birds dash at their enemy, that more than once the 
bird fell on the ground from the branch against which it 
struck. The birds continued attacking the snake for 
some minutes. 

While at the Koonap in 1865 I saw the common 
yuida phamicopki^x^ which had a nest in the trunk of an 
Euphorbia, screaming with fury, and attacking boldly a | 
red mierkatje, which was endeavouring to plunder its nest, 
Wc have heard so much of the mysteries of fascination, 
&c., that I think a comparison of the cases I have given, 
together with the well-known way in which birds pursue 
owls, cats, and cuckoos, shows that it is more fear llian 
anger which gives the subtle snake an easy prey, than any 
mysterious mesmeric influence ; and I believe the immu¬ 
nity of the mongoose from the poison is owing to its 
closely-pressed, tight, wiry hair. 

The wattles of turkey-cocks are a decided disad¬ 
vantage .to them in a warm country like this. I have 
lost two from the flies laying their eggs in the wounds 
inflicted by rival birds. 

Some four or five years iigo, when in Fort Beaufort, a 
friend of mine amused me by bringing a stuffed leopard 
to a pet monkey he had. The monkey would screani 
with terror, shut its eyes, and hide away in my friend’s 
coat. On touching It with the claws its terror was 
piteous. On removing the leopard it would slowly peep 
out, and on catching sight of It close its eyes tight. 

1 do not think it is generally known that baboons in 
Karoo districts, such as Richmond and Hopetown, destroy 
in dry seasons numbers of lambs. A farmer told me that 
they were more destructive than any other wild animal in 
the district. 

There are likewise two varieties of the leopard called 
respectively Berg and Riviere Tiger, from frequenting 
mountains or rivers \ and the baboons are said to vary 
according to their locality. It is said that baboons will 
kill a leopard. A friend of mine at the Koonap had 
a tame baboon which shouldered arms and wrapped 
lUdf m a sheepskin like a Kafir. 


South African JUrds which eat Butterflies. —^As some 
doubt was thrown on this subject in your journal a year 
ago, I now give the result of a year’s careful observation, 
and I have little doubt the number could be greatly in¬ 
creased. Cypselus caffer eats Pieris hellica and Terias 
rahel^ also numerous small Heterocera. 

Zostcrops capensis eats Pieridm and small moths. On 
April 30, 1871, I saw a pair trying to capture a butterfly, 
which very cleverly eluded them. 

Mofacilla capensis —Pieridai and moths, but prefers 
flics and bees. 

Anthus capensis—Pieris hellica and P, charina. 
Oriolus capensis—Pieris charina and P. gidica or 
P. severina. 

Tchitrea cristata—Pieris agathina and other Pieridae, 
and, I think, other butterflies too, but am not certain. 

Dicruriis niusicns. I saw this bird dart at and capture 
last year so large and rapid a butterfly as Philogroma 
varanes ; it also destroys Pieridtx?. 

Lanitis coUaris. I have seen this bird take butter¬ 
flies, but do not know whether it is in sport or for food. 

The above instances are from actual observation, made 
in some cases more than once. 

Mignitions of Insects and Plants,— I have especially 
remarked, since my attention was drawn to it, how few 
conspicuously coloured and hairy caterpillars are attacked 
by birds. Some of these conspicuous caterpillars, on 
being touched, eject a nauseous liquid in large quantities ; 
this is especially the case with Anlherea tyrrhea^ the 
larva of which every year strips my thorn trees (Acacia 
horriaa) quite bare. 'Phe eggs are large, enclosed in a 
hard, bluish white shell, and fastened in large clusters at 
the end of branches. They appear to be never destroyed 
by animals. 

The moth generally issues in abundance after the first 
heavy warm rains of September or October, and is seldom 
to be found after a week. This is also the case with several 
allied moths. Hundreds may then be seen like small bats, 
and the next morning the ground is often strewed with 
their fragments, as they appear to be highly attractive to 
nocturnal birds. The larva is often attacked by ich¬ 
neumons, but still the quantity is unappreciably diminished, 
and hundreds may be seen travelling from tree to tree! 
They are more numerous in wel than dry seasons. 

We have had this year some remarkable visitations of 
Pierida\ In October, November, and December I have 
seen enormous swarms, principally composed of Pieris 
charina^ severina, ghika^ and hellica. The early part of 
the summer was very cool, but just before Christmas 
and at present the heat has been most oppressive. On 
December 24, I found the shady inside of the kloof alive 
with Pieris agaihimiy in all the varieties, as far as I 
could judge, principally males. This butterfly is usually 
abundant in September, but I had observed only a few 
specimens in the early summer. 

1 tried to make a calculation as to their numbers, and 
selected a damp spot where most of the insects had 
settled. I counted on a spot about three yards square 
about fifty; many were hidden by stones and leaves. 
I'hey were about equally abundant in other parts of the 
kloof, and I think, therefore, that fifty would be a fair 
average. As the kloof is 500 yards long, or thereabouts,, 
and in some pans thirty yards broad, I think the follow¬ 
ing calculation (allowing for the extra attractiveness of the 
moist spot observed), namely, twice the quantity, calcu¬ 
lated at three yards broad, would give a quantity of 
16,666 for the entire kloof. The kloof was full of birds 
chasing these insects, and two days later the number was' 
greatly diminished. 

As far as my observations go, I am led to believe that 
mere Me three kinds of migrations among butterflies. 
The principal rdates, for the most part to Pieridse, such 
5? hellica, gtdica, severitta, tHesettHtta, and 

Cofm electra. These butterfiies seem to be attracted to- 
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cultivated ground, old kraals, or cleared forest. On all 
these spots vast numbers of weeds—many introduced 
plants—spring up, and appear to be particularly attractive 
to these insects. These migrations take place as often 
against as with the wind. 

Papilto merope^ Philogroma varanes, Pieris eriphia^ 
Pierts zochalia^ and Terias rahel appear to migrate in the 
direction of the wind, and there are one or two others 
which perhaps do so also, such as Junonia pelas&is. 
When resident at Bedford I never saw these butter Hies 
ifi seasons of drought, but so soon as the southerly winds 
with rain became abundant a few stragglers might be 
met with. 

P, gidica^ meseniina^ and severtna likewise share in 
these southerly and northerly migrations. 

Lastly, there are the sudden and almost inexplicable 
appearance and disappearance of certain species, such as 
Callidryas rhadia^ Diadema misippus^ &c., although I 
see Mr. Bowker mentions having seen vast swarms of the 
former in the Drakensberg taking a south-easterly course. 
During the last two years I have hardly seen a specimen 
of these two butterflies. The year before they were most 
abundant I would here remark that I do not remember 
to have noticed in any entomological work, although the 
shapes of butterfly wings are accurately described, an 
account of their peculiar and finely graduated modes of 
flight 

Thus, in Pieridie, P. helllca flies generally in open 
ground from flower to flower, but alternately rises and 
falls and shifts from side to side. Tetias rahel has a 
similar flight, but slightly more direct; Calms cUctra a 
similar flight, but I think a trifle swifter. 

Cypsclus caffer^ which preys on these, generally de¬ 
scribes semicircles, flying backwards and forwards over 
the grass in the manner ot a scythe working, and it is 
cuncus to see how artfully these butterflies, by a slightly 
higher or lower flight, escape their much swifter winged 
enemy. 

The different varieties of P. agaihina in like manner 
vary. The whiter specimens {$) Irequcnt more the open, 
and are a trifle swifter in their flight than the gamboge 
and ochreous varieties, or their $. The latter frequent 
wooded spots, and rise and fall through the foliage like 
dead leaves, and it is surprising to see how with sluggish 
movements a slight change of direction saves their lives. 
P. gidlca, mesentina^ severimiy and zochalia in like 
manner vary among themselves in their varieties and in 
difl'erent localities, 

I was particularly struck, when on a visit to Cradock 
in 1867, by the difference of size and colour and flight in 
Mesentinas in the Karoo from that of those in the Bedford 
Forest. 

Papilio cenea, which my observations confirm as being 
the female of meropc^ as so admirably indicated by Mr. 
Trimen, changes its flight in a remarkable manner when 
quitting the forest for the open plain. In the forest its 
flight is remarkably weak, especially if contrasted with 
that of its mate ; whereas over open plains it rapidly rises 
out of sight, and soars away like some bird of prey with 
scarce a flutter of the wing. 

Junoma pe/asgisj archesia^ and amestris are in like 
manner very similar in their flight, but differ with the 
difference of the localities they frequent; y, anhesta 
being intermediate between the forest-frequenting 7 . 
pelasifis and the plain-loving y. anustris. It is also remark¬ 
able that where y. archesia frequents the same spots as 
y, pelasgis, its markings approach that species; where it 
delights in open country, about Kaffraria, it is bluer, and 
slightly more like % amestris^ 

Hymphalis xipnares. —The 2 of this species is much 
weaker in its flight than the male, and its coloration, as 
is known, differs remarkably. Last year I captured it in 
company with P. merope and ? P. echerioiaes^ and was 
much struck at the time by the similarity of colour and 
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pattern, although its imitation is much coarser than that 
of the other two butterflies. 

A long series of $ and 2 Meropes shows a remarkable 
variation,hardly two specimens being alike, aiidin ore 
a small oblong black spot closes the discoidal cell of the 
fore-wing. 

On some occasions plants of different orders seem 
suddenly to increase and then almost disappear for a 
season or so. This is notably the case with some 
Composita:;. 

As 1 mentioned in a letter to Mr. Darwin, two species 
of Graminea;}, Tragus rtZ/Vv/^rand appear 

to spring up in the course of locust swarms. 1 at first 
was rather sceptical on this subject, but by carefully 
watching the locusts and examining 7W//; where these 
grasses do not generally grow, I believe that the opiniori 
of the farmer who first called iiiy attention to it is 
correct. 

Mr. Darwin, I believe, raised plants from locust dung 
which I sent him, but I am not aware to what species 
they belonged.* 


yiiFFRIES WYMAiW M.D, 

N the death, on the 4th ult., at Bethlehem, N.H., of 
Prof. Jeffries Wyman, American biological science 
has lost one of its most able comparative anatomists. 
Prof. Wyman was born on Aug. n, 1814, at Chelmsford, 
Massachusetts, and had therefore just completed his 
sixtieth year. His father was a well-known ])hYSiciaii. 
He graduated in Arts at Harvard University in 1833, 
whereupon he commenced his medical education, and 
look his degree in 1837, after which he for two years con¬ 
tinued his studies in Paris. Returning to Boston he 
became for some time curator of the Lowell Jiistitute, 
where he commenced his career as a teacher by deliver¬ 
ing two courses of lectures on comparative anatomy and 
physiology, in which he first gave indications of the lucid 
and well-ordered expository powers which throughout his 
life made him so great a favourite with all hard-working 
students. In 1844 he became Professor of Anatomy aiul 
Physiology in the Medical School of Richmond, Virginia, 
in connection with the Hamden-Sidney College. In 1847 
he succeeded Dr. Warren as Professor of Anatomy in 
Harvard University ; at wliich time, from the materials 
brought from Africa by Dr. Savage, he had the earliest 
opportunity of describing that naturalises new genus of 
anthropoid apes,the Ciox^^(^Troglodytesg)rUla^ Savage;. 
This professorship he held till 1866, and it is to him that 
Cambridge, Mass,, almost entirely owes the development- 
of its excellent Museum of Comparative Anatomy. 

Prof. Wyman had for many years been a sufferer from 
phthisis, which necessitated his removing to the warmer 
climate of Florida during the winter months, and the 
cessation of bis lectures and practical work. When the 
Peabody Museum of American Archieologv and Ethno¬ 
logy was established, the founder appointed Prof. Wyman 
one of his trustees, and the board commitied ihe incipient 
museum to his charge and direction. The seventh animal 
report of this institution, just issucil, was his last produc¬ 
tion. Most of his wriiten contributions to science arc 
contained in the Journal and Proceedings of the Boston 
Natural History Society, of which for many years he was 
the president; and in the Smithsonian Contributions to 
Knowledge.'' 

Prof. Wyman was a man of singular modesty and 
truthfulness. His bad health was always in the way of 
his will to work ; and his desire of completely mastering 
whatever he undertook, together with a certain over- 
cautiousness, has limited the number of his works. It 
is not remembered that he ever had a controversy. In 
his death a gap has been caused which it will be difficult 
to fill, 

* See '* Olivia of Cilj c J., y.’j 
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LECTURES IN NATURAL SCIENCES AT 
CAMBRIDGE 

^HE following lectures in Natural Science will be 

^ given at Trinity, St. John's,'Christ's, and Sidney 
Shssex Colleges, during Michaelmas Term 1874. 

On Electricity and Magnetism .—lly Mr. Trotter^ 
Trinity College, in Lecture* Room No. ii. (Mondays, 
^Wednesdays, Fridays, at ii, commencing Friday, Oct. 16.) 
^Students desiring to attend this ( oiirse are requested to 
call upon Mr. Trotter at his rooms on or before Thursday, 
Oct. 15. Students of Colleges other than Trinity, St. 
John’s, Christ's, and Sidney, can be admitted on payment 
of a fee of 3 /. is. 

On Elementary Organic C//emistry.^^By Mr. Main, 
St. John's College. ('Tuesdays, 'I hursdays, Saturdays, at 
12, in St.John's College Laboratory, commencing Tuesday, 
Oct. 20.) Instruction in Practical Chemistry will also be 
given. Students desiring this instniction are requested 
to call upon Mr. Main on or before Monday, Oct. 19. 
For members of Trinity, St. John’s, Christ's, and Sidney, 
the fee for the lectures in Chemistry is loj. 6 d,, and for 
instruction in Practical Chemistry i/. \s. per term; for 
others the fees arc resj)cctivcly 1/. is. and 2/. 2s. per term. 

On J\itceonfnlogy .—(The Protozoa and Ccclenterata.) 
By Mr. Bouncy, St. John's College, (Tuesdays and 
Thursdays, at 9, commencing Thursday, Oc:t. 15.) 

On CSeo/ogy.--{Vor ihe Natural Sciences Tripos. Pre¬ 
liminary matter and Petrology.) By Mr. Bonney, St. 
John's College. (Mondays, Wednesdays, and Fridays, at 
10, commencing Wednesday, Oct. 14,) A course on 
Physical Ceology will be given in the Lent Term, and on 
Straligraphical (jcology in the Faster Term. Papers will 
be given to Questionists every Saturday at 11, but the 
first paper will be set on Wednesday, Oct. 14, at ii, when 
arrangements will be made for further instruction, should 
it be required. Students desiring to attend any of these 
courses are requested to call upon Mr. Bonney on or 
before Wednesday, Oct. 14. Students of other Colleges 
can be admitted to these lectures on payment of a fee of 
it. IS. for the course. An Klemcn*ary Course will be 
given in the Lent and Easter Terms. 

On Vegetable Mo 7 phology. —(For the Natural Sciences 
Tripos.) By Mr. Hicks, Sidney College. (Tuesdays, 
Thursdays, and Saturdays, at 11, in the Taylor Lecture 
Room, beginning on Tut'sday, Nov, 3 ) The lectures 
during this term will be on the Morphology of Phanero- 
gamia. For members of the above Colleges the fee for 
this course is 1/. ; for others 2/. 2s. 

A Course of Tradical J^hysiology and /Jist(flogy.- iSy 
the Trinity Pnvlcctor in Physiology (Dr. Michael Foster) 
at the New Museums. Lectures on 'I uesdays, Tliursdays, 
and Saturdays, at 10, commencing Tuesday, Oct. 20. Fees 
for the Practical Class; 3/. 35.; for the course of two terms, 
5/. Ss. This course is intended for those who have gone 
through a course of Elementary Biology similar to that 
given last Easter Term. 

Also a short course of lectures on the Physiology of 
Nutrition^ on Wednesdays, at 10, commencing Oct 2r. 

On the Compatative Anatomy of Invcrtebrata.^Wy 
Mr. Martin, Christ’s College. (Mondays, Wednesdays, 
and Fridays, at 12, commencing Friday, Oct. 16.) 


NOTES 

Among the Fellowships atj Trinity College, Cambridge, 
awarded on Saturday last, one was given for proficiency in 
Natural Science. Although thrown open to the whole Uni¬ 
versity, it was gained by a member of Trinity College, Mr. 
lU'ancis M. Balfour, B. A., the circumstances of whose election are 
worthy of notice. The Fellowships at Trinity College arc 
awarded according to the results of an examination held specially 
for the i>urposc, .and not as in other Colleges, according to the 
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positions gained by the candidates in the University Exami¬ 
nations or Triposes. The Naturalj Science Fellowship was no 
exception to this custom: a special examination in Physics, 
Chemistry, and Biology, was held in order to test the proficiency 
of the candidates. But it had previously been announced that 
the examiners were prepared in estimating the proficiency of the 
candidates to take into consideration records of original work in 
the shape of published memoirs or unpublished dissertations, 
and to be guided by the value of these as well as by tlie ordinary 
examinalion answers. In other words, the authorities of Trinity 
College formally declared that they were prepared to bestow a 
h'ellowship as a reward for^ and tints as an eneoura^ement tOp 
rcsearih. Mr. Balfour's success in his candidature was, we 
understand, due to the value attached to the original memoirs, 
chiefly on embryological subjects, sent in by him, as well for 
their actual worth as for the future of which they gave promise. 
We congratulate him and the Natural Science School at 
Cambridge on the result. 'J’he deadening influence of the 
examination system at Cambridge, great as it is in mathematics, 
bears with fearful effect on all Natural Science studies. The 
cramming necessary for success in a competitive examination 
such as the Natural Science 1 ripos, renders original research for 
the lime being impossible, and goes far to destroy all power for 
it in the future, Mr. Balfour had the courage to commence 
original work before he had taken his degree. In spite of 
warnings that he was endangering his position in the Tripos, 
he chose the better part, and spent in research the time he 
might have frittered away in ciamniing for an examination. 
Incidentally he has thereby won a Fellowship. We trust that 
his example will be followed by other students, and the example 
of Trinity College by other Colleges, so that henceforward on 
the one hand early research may be the rule at Cambridge 
instead of the exception, aiil on the other the injurious effects of 
the Fellowship system may be lessened as much as possible. 

Thk following changes arc proposed to be made in the Coun* 
cil'of the Mathematical Society for the ensuing session ;—Ur. 
Hirst, F.R.S., the retiring president, will become a vice-prcM- 
dent, and be succeeded by Brof, 11 . J. Stephen Smith, F.R.S. 
Mr. Spottiswoode, F.R.S., having .served his term of office as 
vice-president, will become an ordinary member of the Council. 
The vacancies caused by the retirement of Brof. Henrici, F. R.S., 
and Mr. J. J, Walker, have been filled up by the selection of 
Mr. R. B. Ifayw^ard and Mr, W. D. Niven, The Society has 
nearly completed its tenth year, and has had as presidents 
Dc Morgan, Sylvester, Cayley, Spottiswoode, and Hirst. It 
would, we think, be difficult to find more fitting representatives 
of the mathematical ability of this country, should the day ever 
arrive, in this day of congresses, for holding an International 
Congress of Malhemalicians. When the Society started into 
existence on Jan. 16, 1865, there were, webclieve> not more than 
two similar bocicLies in the world ; now, each year adds to the 
ever-lengthening chain. It is a singular and sad coincidence 
that as the present p> evident on his accession to the chair had to 
announce to the members the great loss the Society had sus¬ 
tained through the death of the lamented Dr. Clebsch, so, too, 
as he vacates his oflice will it be his last task to tell of the 
decease of Dr. Oito Hesse ; though in this sad case mathemati¬ 
cians have to mourn the loss of a man full of years and 
honours. The Society is thus left without a representative of 
the great body of German mathematicians in its list of foreign 
members. The election of the new Council will take place on 
Nov. 12.* The above-named changes are those suggested by 
the present Council, and will be submitted in the usual way 
to all^thejmembers of the Society for their approval. 

Another College for Working Women is about to be 
opened. Its inaugural mecthig is announced for Friday evening, 
at No. 5, Fitzroy Street, Fitzroy Square, The committee aims 
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at enabling women who can spare a few evenings a week to 
obtain gradually a liberal education. The fees are very low, and 
the classes numerous. A library and a coffee and conversation 
room will, it is hoped, promote friendly intercourse amongst the 
members. Many have promised to teach or occasionally lecture, 
amongst whom we see the names of Mr. J. G. Fitch, Mr. Thos. 
Hughes^ Q.C. (Principal of the Working Men’s College), Mr. 
Litchfield, Prof. Seeley, Mr.vGeorge Macdonald, Miss Chessar, 
Miss Keary, and Dr. Morell. 

In connection! with the conversazione held at the opening of 
Owens College, Manchester, there was an interesting loan col¬ 
lection brought together through the energy of Mr. W. B. Dawkins 
and Mr. R. D. Darbishire. A large series of plants of the coal 
measure.s was exhibited, with specimens of the nearest known 
living representatives systematically placed among them to 
convey an idea of the kind of vegetation from which coal was 
formed. Near these was a geological model of a boring for 
coal. A quaint set of stone mining tools from the aba idoned 
workings of the Alderley Edge copper mines, and wooden rtiul 
iron tools found in Derbyshire, were of especial interest. The 
local geology was well illustrated, and there was a fine collection 
of fossil l;ones which have been recently discovered in a fissuic 
at Windy Knoll, near Castleton, by Mr. Pennington. A well- 
supported endeavour was made to illustrate the latest stage of 
veitebratc life in luigland as known by tlie remains found in 
bone caves and river deposits; and an exlensive collection of 
mammoth, bear, lion, and other bones was the result. Near 
these w'crc cases containing early implements fashioned by man. 
A Manchester paper says of these cases : they “include all the 
evidence as to the antiquity of man given by both river and 
cave, and we need little scientific assistance to find out that 
these eoiislitute the most complete set of stone implements ever 
got together. To make their evidence^ clearer, illustrated and 
explanatory diagrams are placed near them. . . . The col¬ 
lection of neolithic flints is wonderfully complete. A case sent 
by Mr. John Evans carries us from the rough model to the same 
instrument more exquisitely rmished and moulded.” 

The UK is hope for scientific education when a sj^orting conc- 
sponienl of the A/rA/ discourses on it. The gentleman in ques¬ 
tion has recently visited the Mining Academy of Freiberg, which 
he thus describes Students of every nationality arc foiintl 
here, and there is no doubt that if a man likes to work he can 
learn a great deal, as some of the most celebrated professors in 
Germany are teachers. The only requisite for a student cnteiing 
the Academy is that he should know a llule German. This rule 
is not very strictly observed, and anyone of ordinary intelligence 
ought to pick up the requisite amount in a month, or six wrecks 
at the outside. There are diffeieut courses o[)en to the option of 
the student, such as an assaying course, chemical course, survey¬ 
ing and mining course, &c. These are each charged separately 
for, the fees ranging from 3/. to 5/. each. The blow-pipe course, 
given by the famous Prof. Richter, is 6/. Foreign students aie 
charged 5/. yearly extra; German students are exempt from this 
tax. Living in Freiberg is excessively cheap. The whole course 
lasts three years, but 1 imagine that a man would do far 1>elier 
by picking out a few particular lectures and finishing in eighteen 
months or two years. Now, after the course, what return has a 
man for his money ? 1 unhesitatingly answer that a man who 
has woiked hard for two years at Freiberg ought to be able to 
go anywhere in any mining district in the world and command 
his 500/. a year. So many people are troubled with questions 
as to what to do with thqir younger sons, that I am sure that 
sending them to Freiberg, and giving them a first-class profession 
in two years for 375/. or 400/., is well worth their consideration. 
To such a man, one well educated at Freibeig, the whole of 
the American continent^ and, indeed, most^of the world is open. 
Now that England is so * blocked ’ it has become a necessity to 


go further afield, and probably mining engineering and assaying 
offer about the very ,best openings to an enterprising man. 
Immense deposits of metal are daily being discovered in Colorado 
and the south-western States, while Chili and Peru are short- 
handed.” The sporting correspondent is correct as far as he 
goes, and it is perfectly true that many young Englishmen 
have gone to Freiberg, but he does not, seem to know that the 
British Government has just lilted up a small cellar in Jermyn 
Street, and that with such a national metallurgical laboratory as 
this, of which of co\irse the country should be Justly proud, there 
io no fear that more young PInglishmen will seek to perfect their 
studies in a foreign land. 

FJtoM a paper on“ Some indigenous Tuscan Remedies,” read by 
Mr. 11 . Groves before the recent Pharmaceutical Conference, it 
would seem that plants furnish a considerable portion of the 
medicinal products in use in that country. Many of tho plants 
enumerated are well known as medicinal plants in oilier parts of 
I'.urope. The Chamomile (Matriauia thamomillah fi^r instance, 
is said to be found in. the cupboard, of every housewife, being 
used as a calming antisiusmodic, and also applied hot externally 
for relieving pain. A custom very prevalent in Tuscany seems 
to be the admiuislraliou of herb-juice, in spring, which is pre¬ 
pared daily by many herbalists, and is. also oidered by medical 
men, Nastiuiinin officinuL-^ known aa Crescione, is used in 
conjunction with Coihlcanct officinalis in the composition of 
hcrb-juice. This latter plant, though indigenous, is also culti¬ 
vated to some extent. The flowers of the Wallflower {^Ckvtruu' 
tints c/ii'iri)^ under the name of K/hA? iffallcy or Yellow Violets, 
arc boiled in olive oil and used for enemata. With regard to 
products other than plants, the writer remarks that vipei.broth 
is gone out of fashion, and the pharmacist is spared keeping 
those reptiles and the pincers with which they were handled. 
Snail ]3uuUices are still used in the country. The snails are 
applied alive, the 'shell being crushed or partly removed, and 
the snails set upside down on a piece of coarse paper ; they arc 
then sprinkled with a little vinegar and applied at once to the 
soles of the feet, on which they produce an irritation greater than 
mustard, and which is siqiposed to be efficacious in some cases of 
fever. 

The British Association partook this year somewhat of the 
nature of a Church Congress ; the real (.’hurch Congress has, en 
n'T'inidie^ partaken somewhat of a lirilish Association meeting, 
Pi of. Pritchard having communicated a paper to it giving his 
view of certain conclu:)ions^lo be drawn from our present know¬ 
ledge i)l molecules, and quoting in suptiort of it the honoured 
names of Herschel and Clerk-Maxwell. As wo arc informed 
that the paper will be published in exUnso elsewhere, we need 
not refer to it at any length here; but there is one bit of it which, 
coming from a clergyman and a professor .at Oxford, we cannot 
refrain from quoting. He suggests that it would be a good thing 
“ if in the study of every manse throughout England there were 
found a well-used microscope, and on the lawn a tolerable tele¬ 
scope ; and, best of all, if those who possess influence in our 
national universities could see their way to tJic enforcement of a 
small modicum of the practical knowledge of cbmmon things on 
the minds of those who are to go forth and do battle with the 
ignorance .and failings of our population, and to spread light 
ihrougkout the land. A little knowledge of the ancient elements, 
file, air, earth, and water, would save many a young clergy¬ 
man from the vanity of ridiculous extremes, and from the sur¬ 
prise of the more wisely and widely educated among his flock.” 
Surely no one will think that with regard to the Universities 
Prof. Pritchard is asking too much 1 He then goes on ; “ De¬ 
pend upon it, whatever may be our suspicions or our fears, the 
pursuit of the knowledge of the works of nature will inmaitt, 
and increase with an accelerated velocity; and if our dexgy 
decline to keep pace with it, and to direct it f^o wixoiesome 
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channels, they and their flocks will be overtaken, though from 
opposite directions, by the inevitable Nemesis of disproporiion.’' 

A SEVENTH edition'of “The London Catalogue of British 
Plants’* has just been issued. The chief differences between 
this and the preceding edition is in a renumbering of the specific 
names, and in those changes of technical arrangement which 
have now rendered it necessary to abandon the original series of 
numbers. The first edition of 1844 was closely adapted to the 
** British Flora *’ of the late Sir Wm. Hooker. This seventh 
edition is made to correspond with the “English Botany” of 
Dr. Boswell-Symc, third edition, as far as to the grasses. For 
the ferns and allied orders, the arrangement and nomenclature 
of Dr. Hooker’s “Student’s Flora ** are closely followed. The 
species of Chara are taken from Prof. Babington’s “Manual of 
British Botany.” Mr. Backhouse is followed in the species of 
Ifieracium ; IVof. Babington in the Kubi; Mr. Baker in Wild 
Roses. 

The Ganiencr's Chrouide quotes from the Illustration 
that the recent International Botanical Exhibition at 
Florence yielded a net profit of 1,000/., and that the disposal of 
this sum to the best advantage of horticulture is under considera¬ 
tion. 

A School of Mines has been established by the Territorial 
Government at Golden, Colorado, one of the best places in the 
country for practical instruction. 

The Sixth Annual Report on the noxious, beneficial, and other 
insects of the State of Missouri has been issued. 

Mr. Edward Bellamy, of the Charing Cross Hospital, has 
been appointed to deliver the course of lectures on the Anatomy 
of the Human Form, at the South Kensinglon Museum. 

“ Elementary Astronomy, or Notes and Questions on the 
Stars and Solar System ” (Van Voorst), a small text-book for 
the use of schools, by C. C. Keeks, contains a great deal of recent 
and accurate inrormation in small space, and seems calculated 
to serve the purpose for which it is intended. 

I'liE additions to the Zoological Society’s Gardens during the 
pa^t week include an Australian Rail (Rallus ftcloralis) from 
New Holland, presented by Mr. J. Harris; a Gannet (Sula 
Oassdua), European, presented by Mr. R. R. B. Norman; a 
White-winged Trumpeter (Psophia leucoplcra) from S. Ainc- 
lica ; a Dusky Monkey {Sannopithecus otneurns') from Malacca; 
a Pinche Monkey [Midas adipus) from New Granada; a Bonnet 
Monkey (Macatus radiatus) from India, deposited. 


ON THE NECESSITY FOR PLA CING PH YSICAL 
METEOROLOGY ON A RATIONAL BASISS 

I WISH at the outset pointedly to disclaim originality in the 
main ideas to. which 1 propose here to invite attention. The 
subject of my paper has occupied the thoughts of many men of 
science, with some of whom I have been in communication 
regarding it for several years. But though the conclusions to 
which I wish to lead you are the jjroduct of many minds, I am 
bound to accept to the fullest extent the self-imposed responsi¬ 
bility of bringing them forward at the present time and in the 
present form. 

The branch of inqu'uy which has been very unsignificantly 
named Meteorology (meteoric phenomena being but slightly and 
remotely included in it) deals with the climate of the globe, and 
seeks to explain the vicissitudes of temperature and moisture, 
storm and calm, to which that globe is exposed. It is a subject 
of the highest importance to mankind generally, as affecting 
health, navigation, and agriculture; and possesses an interest 
acknowledged by every individual, from the savage to the savanty 
influencing as it does the personal well*being and daily comfort of 
all. Everyone discusses, and thinks himself competent to dis¬ 
cuss, the weather. 

Lieut-Col. A. Strange, F.R.S., Inspector of Scientific Instruments 
to the InOiau Government; a papibr read at the Britidi AssocUtion. 


My present object necessitates a broad classification of this 
department of inquiry into two main branches. The more 
obvious one of these, for which a fitting name has yet to be pro¬ 
posed, relates to changes of weather from day to day, and to the 
varieties of climate found in different localities. I shall not say 
much on tliis branch of Meteorology, but shall confine myself 
principally to the other main division, which has been named— 
I believe, first by Prof. Balfour Stewart—Physical Meteorology. 
Under this term are included, amongst other important matters, 
fluctuatioas in the seasons; the causes, external to the earth, 
which occasion or contribute to them; and the laws which 
regulate these fluctuations. The opinion is daily gaining ground 
that this^branch of Meteorology has been unduly neglected, that 
it offers a magnificent field of inquiry and discovery, and that 
its vigorous cultivation must greatly aid the solution of those 
more limited and local inquiries to which observation has been 
hitherto more particularly applied. My present object is to 
urge the cultivation of this wide and almost unoccupied field of 
research and to point out some of the steps which should now 
be taken to that end. 

It will be necessary for my purpose first to advert to so.Tne 
of the most elementary facts connected with Meteorology. Speak¬ 
ing in general terms, there are but four principal elements con¬ 
cerned in the production of all meteorological phenomena—the 
familiar elements of antiquity—fire, water, earth, and air. The 
part played by each is obvious to every observer. 

ITatcry sucked up ])y heat from the ocean, and from the land 
which has imbibed it, falls again from the clouds in the form of 
rain, undergoing alternately, through excess of heat, evaporation 
and condensation. The earthy a great recipient of botti heat and 
moisture, gives up each gradually and silently, and helps to 
maintain equability of temperaliuc and of humidity. The air^ 
set in motion by heat locally applied, becomes breeze, or wind, 
or storm, according to the amount, duration, and locality of that 
heat. In each of these three cases we sec that an external force, 
heat, plays a conspicuous part. Can either of the three named 
cleiiieiits, Water, Eatth, or Air, perform its functions without 
the aid of that external force? Have they any innate power, 
enabling them to act independently of each other, or of all ex¬ 
ternal forces? Will water,, if left to itself at an unchangeable 
temperature, rise into vapour and fall in rain? What power 
reticles in the earth to cause meteorological phenomena? It 
may possibly be replied that it boasts volcanic power, but as this 
exists only locally, it can play but a small part in the great 
economy of the whole earth. The internal neat of the globe 
may also be claimed as an independent attribute of the earth, 
and it mny be so—but on this question we have as yet but very 
little reliable knowledge, though much interesting speculation. 

I It may, however, be stated that, as an exjdanation of leading 
meteorological ])heiiomena, the internal heat of the globe has 
not as yet been allowed much, if any, weight, though its use as 
a modifier of such phenomena may be considerable. As to the 
air, no innate power has hitherto been assigned to it. We may 
therefore, without much risk of error, regard water, earth and 
air, for the purpose of the present inquiry, as three forms of inert 
matter, capable of exercising independently no force whatever, 
but when acted upon, either separately or in combination, by 
heat, capable of producing the most SLupendous results. 

We come now to this heat—the sun. Has this any innate 
power ? It seems almost needless to answer the question. The 
most familiar occurrences attest his paramount indue tee: the 
alternations of day and night, the march of tlie seasons, the 
daily v.ariations ol warmlh~all bear testimony to his ali-per- 
vading and tremendous power. 

It might seem superfiuous to state facts which are almost 
truisms. But would it not seem to follow as a matter of course, 
needless to dwell upon, that such being the paramount influence 
of the sun, its study must be the first and most anxious object of 
solicitude to the meteorologist ? Yet such is not the case. Ob¬ 
vious as are tlie facts I have briefly indicated, they have led to 
no such result. The reports and volumes of observations ema¬ 
nating from bodies and institutions cltarged with meteorological 
researches often do not contain even the name of the sun, and it 
may be broadly stated that the great central source of heat, and 
therefore of all meteorological activity, receives little or no atten 
tion in that capacity. I do not prefer this as an indictment 
against those to whom I refer. Ma^ reasons may be assigned 
for their total neglect of the sun. Perhaps amongst the most 
valid is the fact that instrumental appliances fitted ior the pur¬ 
pose have not, until within a comparatively recent period, existed. 
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Another powerful reason no doubt is to be found in the difficulty 
with which even cultivated scientific minds can be brought to 
recognise, as a truth to be practically acted on, that no science 
stands alone, that all are intimately connected by nature, and 
that the classification and separation of various branches of 
inquiry is an artificial arrangement of man, adopted for the more 
convenient division of labour. 

The time seems to have arrived when we ought to apply this 
truth to the science of meteorology, and to bring to itS aid a 
class of researches calculated to provide it with that secure and 
rational basis of which at present it is absolutely destitute. 

Before passing to a consideration of the steps which seem 
necessary to this eud‘, 1 will touch slightly on one of the objects 
the hope to attain which fully justifies their being taken. I 
allude to the hope that we may thereby find some explanation 
and some law for the fluctuations of the seasons. 

In a given locality, on a given date, the sun, to whom we 
ascribe so predominating an influence, attains, year after year, 
the same elevation above the horizon, and being at the same dis¬ 
tance, presents the same angular area. ‘ If the sun, as that dale 
annuadly recurs, were in .all other respects the same, we should 
have a right to expect an annual recurrence of the same weather, 
unless some disturbing cause, of which we have at present no 
knowledge, were known to exist. 1 do not say positively that 
the sun being a constant force, we should have this constancy in 
the seasons—but what 1 do say is, that if the sun be not a con¬ 
stant force, we have no right to expect constancy in the seasons. 
The first question, therefore, should be : Is the sun a constant 
force ? Docs it, year after year, at the same date, present the 
same unvaried surface? We know that the contrary is the case. 

We know that the surface of the sun’s disc is never free from 
spots, and that these spots are constantly changing in number, 
size, and position : we know that whatever law may govern them, 
their peri^ of change and return is certainly not annual. 

We know also that the general surface of the sun is covered 
with markings called facuhx, which are perpetually changing, 
and which have not an annual period. We have also learnt, 
within two or three years, by the aid of the spectroscope, how at 
any time to examine the exterior gaseous envelope of the sun, 
which formerly could only be seen during a total eclipse, and 
we now know that the famous red prominences of which on 
those rare occasions we obtained only a fleeting glimpse, on 
being studied at our ease, without intcrniptioii, reveal evidence 
of activity in those regions of the most stupendous sublimity, 
darling out, in a few seconds, flames many thousands of miles in 
extent, h'uither, in examining the spectrum of the solar light 
with improved spectroscopes assisted by photography, we find 
that thousands of lines exist there of which hitherto we had no 
knowledge "-and quite recently ihc researches of Norman Lock) cr 
tend to throw a doubt on the fixity and constancy of some of 
these lines. 

We have here evidence ’which conclusively proves that the 
sun’s surface and sui roundings are not maintained in a constant 
condition. The evidence may not justify us in asserting that as 
his surface changes so must the force which he pours out on the 
earth necessaiily change also ; but it certainly justifies us in 
entering on a systematLC examination of that question with the 
appliances which modern physical astronomers have contrived 
for the purpose. 

In what, then, should this systematic study of the sun consist? 
Up to the present time the spots have been the main object of 
study. Most valuable observations on these have been made, of 
which those of Carrington, of Hewlett, of Selwyn, and of the 
Kew Observatory under the auspices and direction of Warren 
De la Rue and Balfour Stewart, may be mentioned as the most 
complete and most long-continued. But excellent as these scries 
are, and great as is their value, this. consists chiefly in their 
having shewn the extent and character of the work that has to 
be done. They labour under the unavoidable defect of frequent 
interruption by cloudy weather—about two-thirds of the year are 
thus lost in England, and the evidence afforded by the remaining 
one-third is diminished in value. But even some of these re¬ 
searches have now been discontinued—in the case of Kew, for 
want of the requisite funds. 

The conclusion arrived at by those who have devoted them¬ 
selves to the subject is that a daily record of the changes taking 
place on the sums surface is necessary. I will here advert only 
to the changes in the spots. These we already know do not 
take place arbitrarily : they gradually increase in aggregate area 
to a maximum, and as gradually decrease to a minimum—their 
period having been provisionally fixed at about 1years. But 


this period has been derived from observations of all the spots 
visible, without discrimination—and the “spotted area” is the 
aggregate area of all such spots. There is, however, reason to 
suspect that if it were possible to trace each individual spot 
throughout its existence, from its first formation to its final dis¬ 
appearance, there would be found to be different classes of spots 
having very different durations and perhaps very different maxi- 
mum and minimum periods; and a reduction of these classes 
separately might, and probably would, result in a considerable 
modification of of the present 114 years cycle, and possibly in 
the discovery of other cycles, at present masked in the period 
determined from all spots taken indiscriminately. But hitherto 
the absence of anything approaching a daily record of the spots 
has precluded any attempt to classify them. What is true 01 the 
spots is also probably ,true of all other manifestations of solar 
energy. 

With respect to sun-spot researches, it fortunately happens 
that the photographic records need not be all taken at the same 
station. The record of one day taken in England can be com¬ 
bined with the record of the next day taken at the other sulc of 
the globe. IJcnce, in order to obtain this daily record it is only 
necessary to select a certain number of stations in localities suen 
that there shall always be clear weather at one of them. India 
offeis peculiar facilities for such a selection of stations, owing to 
the great variety of climate to be found in that country during 
the same period of the year. Perhaps four or five such stations 
would suffice fur India, and if absolute continuity of record could 
not be obtained by them, the deficiencies could easily be made 
good by stations in our colonial possessions. 

I think it hardly necessary that 1 should state that in advo¬ 
cating this system of continuous solar record I do not intend that 
other methods of meteorological research, now in use, should be 
abandoned. It is obvious that both methods must be employed. 
Whether present methods do not admit of considerable extension 
and improvement,is a very important question, on which, however, 

I do not here propose to enter. Nor do I intend to discuss the 
question whether the sun stations now advocated should not also 
be meteorological stations in the ordinary sense. This, like many 
other such questions which will have to be settled, :s an admi¬ 
nistrative detail, which I shall not step aside from the considera¬ 
tion of fundamental princi[)les to discuss. 

It is scarcely necessary to point out that such a system of daily 
solar record as I have indicated is beyond the reach of indivi¬ 
duals, and must, if attempted at all, be established and main¬ 
tained by the State. The degree and direction in which the 
Stale should aid the advancement of science has been much 
debated of late, and the British Association has contributed 
powerfully, by obtaining a Royal Commission presided over by 
the Duke of Devonshire, to the solution of this difficult problem. 
As I have taken a part in these discussions, and have given con¬ 
siderable attention to the subject, I may perhaps, without im¬ 
propriety, here slate what appear to be the principles applicable 
to the particular case we are now concerned with. 

The first principle is that private enterprise should not only 
be allowed the most perfect freedom from interference or com¬ 
petition by the State, but that it should be encouraged and aided 
in every possible way. 

The second principle is that the State should step in where 
private enterprise fails, and itself conduct scientific research, 
whether observational or experimental, subject to the following 
main conditions :— 

{a) That the probable results of the research will be beneficial, 
in the widest sense of that term, to the community at large, or to 
the various departments of the State. 

(/>) That the research is too costly, or commercially too unre- 
munerative, to be undertaken and vigorously prosecuted by in¬ 
dividuals. 

(c) That the research requires continuous uninterrupted work 
extending over very long periods, and conducted by systemati¬ 
cally organised establishments. 

Probably no case could be mentioned as so completely satis¬ 
fying these three conditions as that of researches affecting closely 
every interest in the community, needing for their conduct a 
number of well-equipped establishments, maintained, not 
merely for many years, but certainly for generations—possibly 
for centuries. This is work which it is iutile to demand from 
individuals. 

1 wish to guard against being thought to assert that the study of 
the sun will cerlaiiily solve all the enigmas of meteorology* I do 
assert that the strongest possiblehas been 
against the sun as the principal ringleader in meteoinriDgicai * 
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agitation—and* that there are ample'grounds for putting him 
on his trial. Let us however suppose the impossible case of his 
absolute acquittal, I maintain that this negative result would be 
worth all the labour of obtaining it—eliminating, as it would do, 
one, and that the most conspicuous of probable causes, and so 
narrowing our inquiries to those thaf remain. The more likely 
event, however, will be that whilst the sun will be proved to be 
the chief promoter of these disturbances, his accomplices, and 
their various degrees of participation, will be dragged more 
prominently before the light. 

Nor do I desire that the “ innate power” I have attributed to 
the sun, and denied to other elements, should be misunder¬ 
stood. 1 have used the term as Ihe only one available to mark 
strongly the relative inlluences at work. I by no means intend 
to use the word ‘‘ innate ” in anjabsolutc sense, or even to imply 
that the forces of the sun are self- cncratcd and seif-maintained. 
*rhe object of ihispaperis a strictly practical one, and is not to be 
taken as intended to contribute one word to sjieculations on the 
constitution of llie sun. liul though disclaiming speculation, I 
may, on beh'\If of my practical object, point out that wc already 
possess what may at least be claimed to be presumptive evidence 
that the sun is not exem])t from external influences. I allude to 
the remarkable apparent connection which the researches of 
l)e la Rue, Stewart, and Loewy' have established between the 
behaviour of the sun-spots and the positions of some of the 
planets, particularly Venus, the Earth, and Jupiter. 1 say that 
the mention of a result so w^cll calculated to excite speculation, 
aids my pr.actical object. I mean that by following up the 
hint given us by these most remarkable researches, we may be 
led to a more complete knowledge and more philosophical 
conception of the structure of Ihe universo. 

And I would here remark that I have urged the study of the sun 
from the meteorological point of view in order to give a practical 
justification for the adoption of definite practical steps. Rut that 
study is recommended by even higher considerations still, by the 
imsight it must give us into cosmical 'relations, and the help it 
will nfford us in seeking to understand something, if not of lirst 
causes, at least of causes of the highest order that our limited 
intelligence can grasp and reason on. 

The more one reflects on the neglect of the sun justly charge¬ 
able against us, the more one wonders at it. It is like the case 
of a man placed before a .steam-engine for the first time, 
and seeking to learn its principle and aclion by counting and 
measuring the bolts, screws, and rods, without giving a moment’s 
attention to the source of power—the furnace and boiler. What 
they are to the steam-engine the sun is to us, and it is astounding 
that men should dare to undertake a solution of the complex and 
mysterious fabric which surrounds us without giving a foremost 
place in their investigations to the,source of all material life 
and power. 

Civilisation has been variously described and defined. It 
seems to me to imply above all things completeness. It aims at 
supplying all wants, at removing all obstacles to thought and to 
action, at making good all deficiencies, at remedying all evils 
moral and matcriS, at guarding against all dangers, at promot¬ 
ing all beneficence, at extending and perfecting all knowledge. 
Science, as the most potent guide and instrument of civilisation, 
needs also to be complete. A harp with broken strings can 
discourse no music,—a chain with unconnected links can sustain 
no weight. Science, as our President so eloquently impressed 
upon us in the address with which he opened this Section, is one 
and indivisible. It has been broken up by man into its various 
recognised branches to serve his convenience and to assist the 
weatoess of his intelligence; but nothing, as the same authority 
told us, is more subversive of truth and more hindering to pro¬ 
gress th^n to regard these .subdivisions as representing the actual 
order of nature. There must be doors of communication be¬ 
tween the observatory, the laboratorj^ and the mathematician’s 
study. The isolation of particular fields of research is no longer 
tolemble: each passes, however indirectly and insensibly, into 
the other through that border land ” which, as our President 
reminded us, “recent investtgation^has shown to be so fertile of 
discovery.” , „ • - 1 

The study of the sun stands on this “ border land.” It belongs 
but very partially to the domain^ of the ancient astronomy, it 
possesses some holding in the provinces of chemistry and geology, 
and more still in that of physics, it claims as its right (as what 
branch of science docs not ?) the devotion of the mathematician, 
and it rules almost supreme in meteorology. 

This study asks to be recognised aim provided for* How 
much longer will the demand be disregarded? 


IN WHAT WAY AND AT WHAT STAGE 
CAN TECHNICAL INSTRUCTION EE BEST 
INTRODUCED INTO OUR SYSTEM OF 
NATIONAL EDUCAIVON^ 

TT will simplify the consideration of the subject, the discussion 
of which 1 have been requested to intri^uce, if we admit 
frankly that in England at any rate (I am glad to believe that 
Scotland is more fortunate) we do not possess a system of national 
education. Such a system, as I conceive it, should afibrd to all 
the children of the nation adequate elementary instruction, and, 
moreover,, should offer to all, so far as their capacities and other 
circumstances will enable them to take advantage of it, full 
opportunity for further mental cultivation. There arc lying 
before me the calendars of two German schools for boys of the 
middle class intended for a mercantile or indiistrijil career ; the 
I'riedrich-Werder Gewerbe, or Trade School of Berlin, and the 
Real Scbule, under the direction of Dr. Schellen at Cologne. 
The courses of each of .these institutions following after some 
preparatory teaching in an elementary school or at home, where" 
reading and writing together with a little arithmetic have been 
acquired, retain their pupils during nine or ten years ; and boys 
who, according to the reports, were to become mechanical engi¬ 
neers, builders, postmasters, merchants, and chemists, left those 
schools last July, having attained the ages of seventeen to twenty 
years. The Real Schule of Cologne, the average number of 
whose pupils is 580, has 28 masters; the Gewerbe Schule of 
Berlin, averaging 540, has a staff of 32 masters. In every German 
town of the least importance there are, in addition to the Gym¬ 
nasium or Classical School, one or more technical schools resem¬ 
bling those of Berlin and Cologne ; the numerous Universities 
and Polytechnic Institutions furnish the requisite staff of teachers. 
The fees are small. I have no information as to those of the 
schools which 1 have quoted, but I find from the prospectus of 
another very celebrated trade school, that of Barmen in West¬ 
phalia, that its school fees for the year are from 3/. in the lowest 
to 61 . in the highest class, and that boys whose friends do not 
reside in the town are boarded for 25/. The governments, the 
municipalities, and private persons vie with each other in placing 
at the disposal of poor scholars of the elementary schools who 
have shown superior capacity, the means of continuing their 
studies in these secondary .schools. 

I need not describe the elementary schools of Germany and 
Switzerland ; it is now well known that, in them, the children 
of the poor receive, up to the age of fourteen years, sound ele¬ 
mentary instruction, not confined to reading, writing, and arith¬ 
metic, but including geography, the outlines of the history of 
their own and other European countries, a modern language, 
some elementary teaching in science, and instruction in the religion 
which their parents acknowledge. 

As contrasted with a system of education such as I have referred 
to and excluding the great public schools, available only to the 
rich, wc have in England for the middle classes schools like those 
attached to King’s and University Colleges, the City of London 
School, the Bristol Trades School, and, thanks to the Endowed 
Schools Commissioner*!, a few efficient or at any rate progressive 
grammar and endowed schools, amongst which I would more 
particularly name the school at Gigglcswick, near Skipton, as 
one where instruction in science has been included in the general 
plan of instruction ; and a small number of exceptional private 
schools in which a praiseworthy attempt is made to adapt the 
instruction to the requirements of induftrial and commercial 
classes. These schools however rarely retain their pupils beyond 
the age of fifteen td seventeen years, and when all are reckonied 
they are utterly inadequate to the wants of the population. 

Of elementary school buildings we shall soon have a sttfficient 
number, and it is probable that the duty of the parent to send 
his child to school will, in some way or other, be in all cases 
made a legal obligation; but so long as the necessity of rendering 
our training schools for elementary teachers thoroughly national 
and efilcient is not acknowledged, and so long as the instruction 
of the children in elementary schools is left in a great measure to 
the care of other ill-taught children, called pupil-teachers, of from 
thirteen to seventeen years of age, we cannot hope that our poor 
will receive proper elementary instruction. 

Until the English approa^ the German schools in number 
and value it would be vain to expect that technical instruction will 
be universally accessible, and we can only hope for its gradual 

* A paper read before the Social Setenge Association, Oct. z, by Mr. B, 

I Samiielsoii, M.P. 
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introduction, availing ourselves of existing resources, with such 
improvements as may be looked for under the stimulus of the 
increasing interest evinced by some of our great corporations, by 
‘ the parents themselves, and consequently by the J^egislature. 

One important step in the right direction has lately been 
taken :—Although the political chief is still a species of odd man 
whose duties include the passing of liallot Acts, the suppression 
of foot-and-mouth disease, and the negotiation of Washington 
Treaties, the Government departments of literary instruction ancl 
of Science and Art have been placed under the control of a single 
permanent administrative head. 

I understand technical instruction to inejudo, besides the 
teaching of industrial manipulation, wliich for oiir present purpose 
we may exclude, firstly, drawing, mathematics, and the physical 
sciences, which are the bases of the industrial arts ; and secondly, 
the application of those sciences and of ilie art of tksign to indus¬ 
trial purposes. I should place in the first division such subjects 
as ;— 

Tiire Mathematics. Chemistry. IMiysical (Icography. 

Geometry. Physics. biology. 

Theoietical Me- Geology. Astronomy, &c. ; 

chanics. 

and in llie sccoiub— 

building C'onslruclion. Machine t'onslruclion. Me t allurgy. 
Naval Architecture. Chemical) and Manufac- Agricultuiv, &c. 
Applied Mechanics, turing Technology. 

Although this li:>t is incomplete, it will be obvious that the field 
is too wide to be covered within the schocjl period, even when 
the pupils remain at school to the age of adolescence ; bearing in 
mind always that insLriiclion in teciniical subjects to the exclu¬ 
sion of other branches of a liberal education would defeat hs own 
object. Much more is this the case with children leaving school 
between the ages of thirteen and sixteen. 7 ‘he choice of subjects 
must vaiy with the age at winch school instruction is to termi¬ 
nate, ami with the future career of the scholar. 

A condition precedeiiL, how'cver, to the ]>ossil)ility of technical 
instruction is a due provision of science teachers. I'or these 
w^e niusL look, in the main, as lo elcnieiilary schools, to our 
training colleges, assisted by such institutions us the Science 
School of SouiJi Kensington, and as lo secondary schoob, to 
the Universities, and to instUptions like King’s College, Uni¬ 
versity College, and Owens College. The training colleges 
should add a third year to their curriculum ; instruction in 
mathematics aiul m .suine of the other subjects which 1 have 
inclmled in the hist division should be part of the obli¬ 
gatory course; and no elementary school containing, for 
example, lOO children and upwards should, after a ceit.iiii date, 
receive the Parliamentary grant on results, unless il had a 
teacher who had passed satLsfaclorily in Geometry, in Physical 
Geography, .and in Physics or in biology. A man llius quali¬ 
fied, having become familiar with the method of science, could, 
if he chose, afterward'i acquire other theoretical subjects as well 
as those of application, included in the second division; for 
instance, maclnne construction, chemic.al tethnology, or agricul¬ 
ture-availing himself for that purpose, as lo the fust class of 
subjects, of the annual courses tor elcmcTitary teachers at South 
Kensington, or of any other means of instruction which may be 
within his reach, but il he stopped short at the limited but 
exact instruction in theoretical science which 1 siipiiosc him to 
have obtained in the training college, he w'ould be infinitely 
better qualified as a teacher than if during that course he had 
taken up a greater range of sul>jecis superficially. Whether he 
be competent to teach many sulijecls or not, the children of 
the elementary schools whom he is to instruct have not time to 
acquire more than the rudiments of one or two theoretical 
sciences. At the same time an elemeulnry teacher, who is 
'qualified to give instruction in the applied sciences, will find 
employment in adult classes, such as ihuse in connection wdth 
the Science and Art Department. 

Assuming, then, that evepr elementary school for xoo pupils 
«nd upwards, which would include the principal village schools, 
had a master or assistant qualified in science, the course of such 
a school should include, for all the children, linear drawing and 
lessons on common objects which would be illustrated by locally 
accessible specimens; j^the ordinary reading-book should also 
describe in familiar language the phenomena of nature. Those 
who are acquainted with the admirable text-books on Elemen¬ 
tary Science of Prof. Balfour Stewart, Dr. Koscoe, and others, 
cannot doubt that the task ot compiling such a reading-book will 
be undertaken by competent hanJs, as soon as the want of it 


becomes fell. Indeed, I am not sure that it docs not already 
cxijit amongst the publications of the Irish National board. The 
older children, those between the ages of ten and thirteen, 
should receive instruction in Physical (ieography, in the elements 
of Trigonometry, and, from the age of eleven or twelve, in the 
rudiments of Biology or of Physics, perhaps, in some excep¬ 
tional coses, of both. More cannot be done for them in the 
elementary school; a few should be drafted into the secondary 
school; but the greater number would at the age of thirteen 
become full time-workers in the field, at the beiirb, or in the 
factory ; possessing, however, as is now but rarely the case, the 
elementary instruction riquired for taking advantage in their 
leisure hours of the science classes which are to be found in 
almost every district of the United Kingdom. How much may 
be done there is evident from the .success of the Andersoiiian 
University in your city, with its 1,400 students, lo whose founder 
belongs the honour of having been, more than a century ago, the 
originator of scientific instruction to the working classes. Chil¬ 
dren thus taught from the commencement by such masters, when 
they afterwards receive instruction in science, would not be sub¬ 
jected to, and would revolt against, cram like that recorded in 
the Report of the Science and Art Department for the present 
year, in which Prof. Ramsay, the examiner in Geology, says that 
candidates answer one of last year’s questions in place of one 
of this year’s, as if they had been specially crammed in last 
year’s examination ; ” and Prof. Carey Foster, acting with Dr. 
Tyndall as examiner in Acoustics, Light, and Heat, states that a 
good number of candidates in the advanced stage “su]>po*e tluit 
in order to damp the vibrations of a string il is ntedfiil lo tvH 
the string,*’ and “that a ship is the kind of vc.ssel that would 
usually be employed for containing air.*' 

Amongst other conspicuous examples of adult instruction in 
science given to the class whose education lias been received in 
elementary schools I may name the lectures for u 01 king men of 
Owens College, numbering more than 600 students, under the 
gratuitous tuition of the professoi-s of that institution, and those 
of the Miners* Association of Cornwall and Devon, organised 
some dozen years ago by Mr. Robert Ifiml, F. R. S., Kee]>er of 
Mining Records, whose teachers seek out the working miner in 
his village and make him familiar with the laws of the forces 
and the properties of the matter with which he is brought into 
contact in his daily work, but time is wanting to allude further 
to the subject of adult elementary instruction in science, nor 
will I enter into the question of science leaching in our great 
public schools, which has been inquired into by Mr. Nornwn 
Lockyer, F.R.S., the secretary of the Royal Commission on 
Scientific Instruction, whose report will doubtless be forthcoming 
before long. 

In secondary schools, ’assuming the existence of competent 
teachers, and that they retain their scholars from the age of 
eight or nine to sixteen or seventeen—1 should commence, as 
in the elementary school, with lessons in drawing and on 
familiar objects, and in Physical Geography ; and introduce 
Mathematics, beginning with Geometry at the age of eleven or 
twelve, continuing it until the pupil leaves school; systematic 
instruction in the elcMiients of natural science might begin at the 
age of ten to eleven with Natural History, including Geology ; 
and the six years until the pupil leaves at llie age of sixteen m 
seventeen could be made readily to include successively the 
elements of that science and of Pliysics and Chemistry. W ith 
the exception perhaps of apjdied mechanics, it would not in 
my opinion be possible to include the applied sciences, but the 
lead]er would illustrate his instruction by practical applications. 
Woik in the laboratory is a necessity if a thorough ajtprecialion 
in kind, however limited in extent, of natural science is lo be 
acquired ; but the experience of the Rev. W. I'uckwell, of the 
College School at Taunton, communicated to the British Asso¬ 
ciation, and of others, shows that a school laboratory need not 
cost more than 200/. to 400/. 

Only in those cases where school education is contimied to^the 
age of eighteen or nineteen years would it be desirable to intro - 
duce such subjects as building, or madiine construction, or 
chemical technology. In all other cases more real progress 
would be made by devoting all the available time to theoretical 
science. The scholar who enters inta^active life as an apprentice 
at the age of sixteen or seventeen, would see in the workshop 
the application of the principles which he would have learnt at 
school, and, if diligent, he would find opportunities of further 
study in adult classes, in iactorieF, and in text-books on special 
subjects. For instiiiction in the entire range of theoretical 
applied science it would be necessary that ihe student sVovld 
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continue the course, commenced during the school age, at the 
University or at a Polytechnic Institution such as there is now 
some bojte that the Science School at South Kensington may 
become, 

<■ Although I have excluded instruction in technical manipu¬ 
lation from the subject of this paper, I think it right to add that 
the sliulenls of King’s College and of King’s College School 
save much^time and drudgery during their pupilage by the prac¬ 
tical skill acr|uired in the workshops attached to the College, and 
that according to competent observers like Mr, Nussey, of 
r^cetls, the artisans of l-^lberfcldt, Crefeld, and other continental 
towns derive great advantage from the schools of design and 
so-called weaving schools. 

J >hould not (ullil my duty if I were toconcliide this paper without 
acknowledging, though no alarmist in regard to foreign competition, 
that other nahuiis, less energetic, less rich in accumulated capital 
and practical experience, and without the advantage of our great 
mineral re*<oiirces, are, thanks in a great measure to their superior 
technical tra ning, making relatively greater advances than our¬ 
selves in many branches of industry, and that the conviction of 
the necessity (or such training has not arisen amongst ourselves 
a day too so >11. Happily it has aiisen, and in the most desirable 
cjuartcrs. Manchester, by the judicious enlargement of Owens 
< College, to which its merchants and manufaciurers have quite 
recently coulnbvitetl a sum approaching 200,000/. ; Yorkshire, 
by the e^'tabhshment of the College of Science at Leeds, to 
which secondary schools of science are to be affiliated ; the 
Company of Clothworkcrs, by the foundation of scholarships, 
and the endowment of a chair of textile technology in the York¬ 
shire College ; the University of Durham, and the coal-owners 
and manufaciurers of the North of lingland, by their joint foun¬ 
dation of the School of Science at Newcastle ; Oxford, by its 
patronage of the College to he established at Jlnslol ; and the 
Company of Merchant Adventurer®, by tlie aid which it is giving 
to the Trade School of the same city—are not only directly pro¬ 
moting the higher technical instruction amongst the populations 
in which their work is done, but will furnish competent teachers 
to the elementary and secondary schools of their own and other 
localilies. 1 llnnk there is no fear that a work of such national 
iin]K»rtance once so actively begun will suffer any relapse ; but it 
will be in the power of this Association to promote by discussion 
and advice its intelligent and economical organisation. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Oct. 5.—M. Bertrand in the chair. 
—'Fhe lollowing papers were read Researches on the condi¬ 
tions of resistance in cylindrical boilers, by M. II. Resal,—On 
the I'xact values of the angles in the crystals of titaniferous iron, 
by M. N. lie Kokscharow.-—Report on the machine for freezing 
by the evaporation of melliylic ether, invented by M. Ch. Tellier; 
and on the preservation ol meal in the air, cooled by this apparatus, 
by the (hunmiss'oners, MM. Milne-Kdwards, Peligot, and Bouley. 
- On tJic teni]>cralure ot the sun, by M. J. Violle. The author 

smarts with the fundamental equation — a* — — a“', and from 

s 

determinations of the intensity of solar radiation assigns the 
value 1550“ loi\hat he calls the eff'tctive fempn'aiure of the sun. 
"J'he true mean temperature of the surface of the sun is estimated 
at 2,000"'.—Note on magnetism, by M. J. M. Gangain, a con¬ 
tinuation of former researches.—Seventh note on the conductivity 
of ligneous bodies, and of other substances which arc bad con- 
by M. Tli, du Moncel.—Experimental researches on 
explosive substances, by MM. Roux and Sarran.—On a register 
giving continuous indications for thedelermination of the law of 
voriatioii of tiressures produced by the gases of gunpowder, by 
M. Ricq.—On the synthesis of purpurine, and of some analogous 
colouring mattersf, by M. A. Rosenstiehl.—New obgeivations 
on the chemical composition of the waters of Bagneres-de- 
J.uchon, by M. K. J'llhol.—Method of determination ol copper by 
menus of lUrnled liquids, by M. Pr. Lagrange.—Comparative and 
ciiticalexanunation ot the hypotheses which have been advanced to 
ex])lain llie figure of comets and the acceleration of their motion, 
by M. II. Champi n. “^'he author attempts to show in this 
memoir : (i) that a force directed along the radius vector develops 
ill the two opjiosile parts of an elliptical orbit separated by the 
uiaidr axh, two tangential components of contrary signs, of which 
the effects are exactly compensating; (2), that the force gives 
xm to a third component opposed to gravitation, of which the 


final result is to increase the dimensions of the orbit; (3), it is 
shown that at the distance at which comets’ tails commence to 
be seen, the rays of the sun would not produce an appreciable 
elevation of temperature in a highly rarefied substance.—On the 
comparative chemical composition of the different parts of the 
vine when healthy and when attacked by Phylloxera^ by M. 
Boutin.—Experiments made at Cognac on phylloxerised vines 
with the coal-tar recommended by M. Petit, by M. P. Mouille- 
fert,—Experiments made at Montpelier with the same substance, 
by M. Alph. Rommier.—Observations on the points gained by 
science concerning the known species of the genus Phylloxera ; a 
letter from M. Signoret to the perpetual secretary.—Observations 
concerning the recent communication of M. Balbiani on the 
different known species of the genus Phylloxera^ by M. Lich¬ 
tenstein.—Trial of infection of a healthy vine by putting 
Phylloxera in contact with its roots, by M. Delorme.— 
On the ,means proposed to check the propagation of Phyl* 
loxera, the method of uprooting in particular, by M. P. 
Naudin.—Experiments on a method of treatment of phyl¬ 
loxerised vines, by the sap of a Euphorbia, by M. L, 
Balme.—On the appearance of Phylloxera in the canton of 
Geneva, and on different curative measures proposed, by M. 
E. Ador.—The Minister of Foreign Affairs transmitted further 
details of the recent eruption of Etna.—M. Dumas announced 
that the news received from the first four Transit of Venus expe¬ 
ditions was satisfactory on all points.—On the pretended Saharan 
Sea, byM. A. Pomel.—Observations on the ancient central sea 
of ,the Tuniso-Algerian Sahara, by M. Virlet d’Aoust.—On 
the theory of curves in space of n dimensions, by M. C. 
Jordan.—Electro-diapason of variable period, by M, E. Mer- 
cadier.—Electro-spectral tube, or '*lul.fura^or,” for the obser¬ 
vation of the spectra of metallic solutions, by MM. B. Dclachanal 
and A. Mermet.—Note on siipersaturition, by M. Lecoq de 
Boishaudran.—On the action of bromine on certain alcohols, by 
M. E. Plardy.—Note on the production ot oxamic add by the 
oxidation of glycocol, by M, K. Engel.—Action of heat on 
diphenylmethane and phcnyl-tolu'^ne; on the products of the 
reduction of benzophenone, by M. Ph. Barhier.—Curious asso¬ 
ciation of garnet, idiocrase and datholite, by M. J. I^wrence 
Smith.—Balloon meteorological observations, byM. G. Tissandier. 
—Note on the speclro'^copic oWrvations made dunng the 
balloon ascent of Sept. 24, for studying variations in the exten¬ 
sion of the c^dours of the spectrum, by M. W. rie Fonviclle.— 
On the feeble influence whicti diluvian waters have exercised on 
the formation of the valleys of the Paris basin, by M. E. Robert, 
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^‘NATURE.’’ 

The Fourth Edition of Natukk for August 20, coumining a Strbl 
KNi.KAViNfr of Pkofr.ssok Tyndali. ami his Inaugural Adi.xk.ss at the 
Mkf.tim; of the Ukii isii As.sot iATJON at Bklkart, is now KXUAUSTRn 
with the exception of a vkky few Cofiks, which may be had at the Oflice, 
price One Shilling each. 

39, Bedford Street, Strand. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Newman, F.L.S. F.Z.S. &c. 

The Zoologist was established in 1843 to record and pre.serve observations 
on subjects similar to those treated of in White’s Natural History of Scl- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturaliststhose who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. 11 contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London; JOHN VAN VOORST, i, Paternoster Row. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and F'oreign—^Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpenoe. 


NATURE.—Wanted clean Copies of Nos. 

10, X3, xx 6 , and 303 with Portrait. Natukb Office, sf, Bedford Street, 
Strand, W.C. 


London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 
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NEW AND FORTHCOMING BOOKS. 


BY SIR SAMUEL W. BAKER, PASHA, F.R.S.. ETC 

Ismailia : a Narrative 'of the Expedition to 

Central Africa for the Suppression of the Slave Trade, 
organised by Ismail, Khedive of Egypt. With Maps, 
Portraits, and upwards of Fifty full-page Illustrations by 
ZwECKER and Durand. Two vols. 8vo. 36.r. 

The Russian Power. By Ashton IV. Dilke. 

With Maps and Illustrations. Two vols. Medium 8vo. 32s, 

Biography of the Right Hon. Francis 

BLACKBURNE, late Lord Chancellor of Ireland. Chiefly 
in Relation to his Public and Political Career. By his Son. 

8 VO. I2.r. 

Lady Duff Gordons Last Letters from 

Egypt, to which are added Letters from the Cape. With a 
Memoir by her Daughter, With Portrait engraved by 
Jeens after Phillips. Crown 8vo. 9J. 

A Ramble Round the TVor/d, 1871 . By 

M. LE IJARON DE IIU 3 NER, formerly Ambassador 
and Minister. Translated by Lady IIeriiert. Two vols. 
8vo. 25^. [Next week. 

Outlines of Cosmic Philosophy, based on the 

Doctrine of Evolution, with Cnlicisms on the Positive 
Philosophy. By JOHN FISKJC, M.A., LL.B., formerly 
Lecturer on Philosophy at Harvard University. Two Vols. 
8vo. 25 

Milton’s Poetical Works. Edited, with 

Text Collated from the best Authorities, with Introduction 
and Notes, by DAVID MASSON, Professor of Rhetoric 
and English Literature in the University of Edinburgh. 
With Three Portraits engraved by C. H. Jeens and Rad- 
ci.iFFE. Three vols. 8vo. (Uniform with the Cambridge 
Shakespeare.) 42.r. 

Milton’s Poetical Works {Golden Treasury 

Edition). With Introduction and Nole.**, by Professor 
MASSON. With Two Portraits engraved by Jeens. 
Two vols. i8mo. qj*. 

Michael Angelo Buonarroti : Sculptor, 

Fainter, Architect. The Story of his Life and Labours. 
By CHARLES CHRISTOPHER BLACK. M.A. Illus¬ 
trated with Twenty Woodbury Types. Medium 8vo, cloth 
extra, gilt. 3IJ. (id. 

History of the English People. By the Rev. 

J, R. GREl'-N, M.A. With Coloured Maps, Genealogical 
and Chronological Tables. Crown 8vo, 8r. 6//. 

Michelet's Modern History. Translated 

from the French. With Continuation to the Present Time. 
By M. C. M. SIMPSON. Crown 8vo. 4J. 6^/. 

Scandinavian History. By E. C. Otte. 

With Maps. Globe 8vo, 6s, 

The Harbour Bar. A Tale of Scottish Life. 

Two Vols. Crown 8vo. 2 Ij. 

speaking Likenesses. By Christina Rossetti. 

With Illustrations By Arthur Hughes. Crown 8 vo. 4^. 6 d, 

For the Kinfs Dues. By Agnes Mac- 

DONKLL, Author of **Martin’s Vineyard.” Crown 8vo. 
\os, 6 d, [Ntxtweck. 

Govinda Samanta; or, the History of a 

Bengal Raiyat By the Rev. LAL BEHARE DAY. 
Two vols. Crown 8vo. 2iJ, 

The Princess of Silver land, and other 

Tales. By ELSIE STRYVELINE. .With FrontUpicce 
by Sir Noel Paton. Globe 8vo. gilt. 4J. 6d, 


New and Cheaper Edition. In One Vol, 8vo. 

History of Ancient Philosophy, By the 

Rev. W. ARCHER BUTLER, late Professor of Moral 
Philosophy in the University of Dublin. Edited by W. 
Hepworth Thompson, D.D., Master of Trinity College, 
Cambridge. (Revised by the Editor). I2s. 

Pharmacograpkia. A History of thePrin- 

C’pal Drugs of Vegetable Origin, found in Commerce in 
Great Britain and British India. By F. A. FLUCKIGER 
and D. HANBURY, F.R,S. 8vo. i8j. [Next week. 

The Elements of the Psychology of Cognition. 

By ROBERT JARDINE, B.D„ D.Sc., Principal of the 
General Assembly’s College, Calcutta. Crown 8vo. 6 j, 6d. 

Laocoon. Translated from the Text of 

LESSING, with Notes by the Right Hon, Sir ROBERT J. 
PHILLIMORE, D.C.L., Judge of the High Court of 
Admiralty, &c. 8vo. 12s. 

The Extant Odes of Pindar. Translated 

into English, with an Introduction and Short Notes by 
ERNEST MYERS, M.A., Fellow of Wadham CoUege, 
Oxford. Crown 8vo. 5 j. 

Social Life in Greece, from Homer to 

Menander. By the Rev. J. P. MAHAFFY, M.A., Fellow 
of Trinity College, Dublin. Crown 8vo. yr. 6 d, 

A Theory about Sin in Relation to some 

Facts of Daily Life. I.ent I^cctures on the Seven Deadly 
Sins. By the Rev. ORBY SHIPLEY, M.A. Crown 8vo. 
yj. 6f/. [This day. 

Catholic Reform. By Father Hyacinthe. 

Letters, Fragments, and Discourses. Translated by Mpme. 
Hyacinthe Loyson. With a Preface by the Very Rev. 
A. P. Stanley, D.D., Dean of Westminster. Crown 
8vo. yj, 6d, 

The Imitation of Christ. By Thomas 

Kempis. Translated with Preface by W. Benham, D.D., 
Vicar of Margate. Printed with Borders hi the Ancient 
Style after Holbein, Diirer, and other Old Masters, con¬ 
taining Dances of Death, Acts of Mercy, Emblems, &c., and 
a Variety of Curious Ornamentation. Crown 8vo. yr. 6d» 

Chatter ton: a Story of the Year 1770 . 

By Prof. MASSON, LL.D. Crown 8vo. Sr. 

The Three Devils: Luther's, Miltods, and 

Goethe’s ; and other Essays. By Prof. MASSON, LL.D. 
Crown 8vo. Sr. 

The Common Frog. By St. George Mivart, 

F.RS., dee. Lecturer on Comparative Anatomy at St. 
Mary’s Hospital, With numerous lUustiations. (NATURE 
Series. ) 3 r. 6 d. 

Polarisation of Light. By W. Spottiswoode, 

LL.D., F.R.S. With numerous Illustrations. Crown 8vo. 
(Nature Series.) 3r. 6d. 

On British Wild Flowers considered in 

relation to Insects. By Sir JOHN LUBBOCK. M.P.. 
F.K.S. Crown 8vo. (Nature Series.) 3s. 6di 

Primer of Astronomy. By J. Norman 

LOCKYER, F.R.S. With Illustrationss l8mo. (Mac* 
millan’s Science Primers.) ir. 

Essays on Shakespeare, By Karle Elze, 

Ph.D. Translated, with permission of^the Author, Iff 
L. DORA SCHMITZ. \2s. 


MACMILLAN AND CO., LONDON. 
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THIS DAY> IN OCTAVO, PRICE 2 Ij. 

CAVE-HUNTING: 

RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 

OF EUROPE. 

By W. BOYD DAWKINS, M.A., F.R.S., &c., 

CURATOR OF THE MUSEUM AND LECTURER IN GEOLOGY IN THE OWENS COLLEGE, MANCHESTER^ 

With Coloured Plate and Woodcuts, 


CONTENTS. 

Chapter I.— Introduction. 

„ II.—Physical History of Caves. ■ 

,, ITL—Historic Caves in Britain. \ 

„ IV.—Caves used in the Ages of Iron and 

Bronze. 

„ V. —Caves of the Neolithic Age. 

,, VI. —The Range of Neolithic Doltcho-Cephali 

AND BuACHY-CePHALI. 

„ VII,— Caves containing Human Remains of 
Douhtful Age. 

,, VITL— The Pleistocene Caves of Germany and 
Great Britain. 

„ IX. —The Inhatutants of the Caves of North¬ 

western Europe, and the Evidence of 
THE Fauna as to the Atlantic Coast¬ 
line. 

MACMILLAN AND CO., LONDON. 


THE BREWERS’ GUARDIAN: 

A Fortnighlly Paper devoted to the Protection of Brewers* Interests, 
Licenbiiigi Legal, and Parliaineiitary Matters. 

Kkview of tub Malt and Hop Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers* Society. 

(Founded iBaa.) 

**Thc Brewers' Guardian" is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected witli brewing intere.sts, 
bubsciiption, 16s. per annum, post free, dating from any quarter-day. 
Single Copies, is, each. Registered for transmission abroad. 

Offices—5, Bond Court, Walbrook, London, £.C. 


JVbw Ready, Price One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOBER 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS causA, itaque hominis.” 

. .Contents of October Number.— Our Illustrations:—!. Gibson’s “Venus,” from the Original Study._ 2. 
Fresco by Correggio. 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theopr of Light, by W. Cave Thomas, No. 2.— The Golden Wedding of Mr, and Mrs. S, C. HalL—Art Notes and 
Gossip.—The Decoration of St. Paul’s Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects genert^y. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London; SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C 


This day is published, price ss. 6d, 

MODERN SCIENCE AND NATURAL 
RELIGION. 

An Essay read before the 
CHURCH CONGRESS AT BRIGHTON, 

And now submitted to 

THE MEMBERS OF THE BRITISH ASSOCIATION 
Who listened to the Pre.sidential Address at Belfast. 

By KEV. C. PRITCHARD, M.A. r.R.S. F.G.S. 

Oxford and London: JAMES PARKER & CO. 

Cambridge: DEIGHTON & BELL. 


ChAFTER X.— The Fauna of the Caves of Southern 
Europe, and the Evidence as to the 

M EDITKRRANEAN COAST-LINE IN THE PLEIS¬ 
TOCENE Age. 

„ XL —The European Climate in the Pleistocene 
Age. 

,, XIL— Conclusion. 


Appendix I. —On the Instruments and Methods oh 
Cave-hunting. 

„ IL —Observations on the Accumulation of 

Stalagmite in the Ingledokough Cave. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OP CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.RH. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Applkation. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED 

PATEKT CIBTPE 14 FjLTEPS, CHARGED SOLELY WITH AHIMAL CHAHCOAL* requiring, when once fixed, no attention whatever. 
And superior to all others. ViAe Professor Frankland's reports to the Kegistrar-General, July 1866, November 
House Cistern, fitted May 1870. See also the Lancet^ January la, 1867. Also Testimonials from Dr. Hassall, September PorUble Cistern 


with a Cis tern Filter. 



*3# 31863 ; Dr. Lankester, September 30, 1867 ; Dr Lelheby, February 15, 1865, and December 187a. 

Price jos. and upwards. Portable Filters on this system, £1 ss. to £^. 

Patronised and used by Her Majesty the Queen, at Osborne; by H.K.H. the Prince of Wales, at Sandring¬ 
ham ; by H.R.H. the^Duke of Cambridge; the of the Medical Profession; and at the London, St, 
George's, Fever, and German Hospitals, and sit Government barracks and lunatic asylums, and numerous in¬ 
stitutions, bre^^ries, &c. Water I'e.sting Apparatus, lor. 6rf. and arx. each. 

Danchell s “Testing Apparatus for Discovering the Presence of Impurities in Water** is a most convenient 
and, portable one —Vtife Dvkb on the Preliminary Duties of Health Officers. 

Pocket Filters from 4^. 6d to 6s. each. Household and Fancy Filters from 12s. 6d. 

The Filters may ‘ue .seen in operation, and full particulars obtained, on application to the Secretary, at tlld Office* 

>57# STRAND, Vv.C. (Four Doors from Somerset House), LONDON. 

Read “ Water: its Impurities and Purification,*' price, per post. 2d. 

NOW READY. 


Filter. 



AGRICULTURAL PUBLICATIONS. 

THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUHSTANCES in general use by Farmers ; also the Manurial Value of the Residue from each 
article. 

Opinions of the Press, 

It is clearly a very useful indicator of the values of the foods for cattle.”— Athenceum, 

“The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘eye-opener ’ to many who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods .”—Sporting Times. 

“ A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association .”—LAnd and Waters 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Current of the Agricultural .and Horticultural Association, and devoted to t.he advocacy and encouragement of Co-opera> 
tion in Agriculture and in general Trading. Price 6</. per month, or 5.;. per annum, post-free. 

Vols. I., II., and HI. of the “Agricultural Economist” for 1870, 1871, and 1872, price ^s, 6d, each. 

Preparing for Publication (Second Edition), 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, 8 cc .; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salt^ Farmyard Manure, &c. Price One Shilling post free. 

London: 176, FLEET STREET, E.C., and 47 . MILLBANK STREET, S.W. 


“MAZELINE” GOLD JEWELLERY. 

(Catalogue post free,) 

j 8 c. gold.—S uperseded by the above imitation Jewellery—solid, durable, and cheap. 

i$c. GOLD.—Designs, be.'iuiifully copied }n the sibpve, and not to Ife detected from the precious metal. 

s6c. GOLD*—Jewellery, is reproduced in all the latest fashions (English, French, Swiss, Italian, &c.) 

“MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fa<4hion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its kSc. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 251 . to 45^. Alberts, 21 . to sr. ; Long Chains, sr. to Bs, 6d. ; Lockets, ar. to sr. 6d. ; Crosses, rx. 6d. to 4X. 6 <f.; Ladies* Gem Rings, at. to 
<t. ; Wedding and Keeper Rings, is. to ax. 6d. ; Gents* Finger Kings. 6dLto6x.; Bracelets, ss. to xox. 6d. : Studs, ix. to 3X. 6d. ; Links, ix. to 3X. ; 
iBieast Pins, is. to 4X. 6d ; Brooches, is. 6d. to ys. 6d. ; Ear Rings, ix. 6d. to fit. 6d. : Sets (<rM suits). Brooch and Ear Rings, 5X. 6d. to lox. 6d. ; Pencil 
(JaSes, ax. to 4X 6d.\ Gents' Snake Rings (Plain Head). 3X. tA., Head set with Brilliant, &c., sx. 

The Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to offer 
and guarantee against all other competitors a superior, weJl-iinUhed, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—Certain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full, 

FuU'priced Catalogues and Press Opinions of the “HAZEUHE" GOLD JEWELLERY to be obtained of 

MESSiiS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17 , DEVONSHIRE SQUARE, BISHOFSQATE, LONDON, E. 

P.O O. to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


Printed by R. CiJtv, Sons. & TAVton, at 7 and 8 , Bread Street HU], In the Cltvof London, and published by Macmillan k Co., 
at the Office tg and 30, Bedford Street, Covent Carden.— Thursday, (jetober 15, XB74- 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

To the solid ground 

Of Nature trusts the mind which builds for ayt” —Wordswor i'H 


No. 260, VoL. 10] THURSDAY, OCTOBER 22, 1874 [Price Fourpence 


R«fnstered as a Newspaper at the General Post Oflficr* 


UNIVERSITY COLLEGE, LONDON. 

The PROFESSORSHIP of COMPARATIVE ANATOMY and ZOO- 
LOOY is VAC-ANT through the death of Dr GRANT. Candidates for 
the appointment are requested to send their Applications and Testimonials 
to the undersidned, from whom further information may be obtained, on or 
before SATURDAY, OCTOBER 31. 

JOHN ROBSON, B.A., Secretary to the Council 


VACANT.— The PROFESSORSHIP of 

NATURAL HISTORY at the Agricultural College, Cirencester. The 
Professor will have to lecture on Botany and Geology, and to assist in 
the discipline of the College. The duties will commence in the second 
week of February 1875. —Apply to the Rev. the Principal. 


LADIES’ EDUCATIONAL ASSOCIA- 

TION, in connection with University College, London.—The Day 
Classes for Ladies, of English, French, and Italian Langu.iges and 
Literature, IvOgic (elementary and advanced). Constitutional History, 
and CheniLstry, will open at University College on and alter MONDAY, 
Oct a6. Pro.spcctuses to be had at the Office in the College, or of 
j. £, Mvlne, £»q., 27, Oxford Square, Hyde Park, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.: Dr. Frankland, F.R.S.: Dr. Roscoe. 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S.; Dr. Williamson. F.R.S. 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms nf Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. 
moderate. Analyses and investigations conducted.—Apply to Prof 
B. V. Gardnbk, F.K.S., F.S.A., 44. Berners Street. W. 


PRELIMINARY EXAMINATIONS of the 

COrXEGE of SURGEONS and APOTHECARIES' HALL.—Mr. 
J. KRLE RENHAM (formerly of King’s College, London, author of 
several works), who has compiled, expres-ly for his own Pupils, Guides to 
the above, containing upwards of 400 questions and answers on all the 
subjects of examination, has CLASSES READING at his residence at 
Hampstead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence, Queen’s Counsel, &c., atldress to 3, 
Pump Court, Temple, or to the care oi Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers. 


Mr. C. H. LAKE ^Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS. Testi- 
moniais from the lute J. S. Mill, Dr. Tyndall, &c. Science receives 
careful attention.—Withernden, Caterham, Surrey. 


[All Rights are Reserved. 


As LECTURER on TECHNOLOGICAL 

CHEMISTRY.—A Gentleman with long experience in Technological 
Chemistry acquired in various chemical manufactories, where the posi¬ 
tions of an.’ilyst, scientific and practic<il manager and i>artncr, have been 
held at different times, wishes tj obtan a LECTURESHIP as above, 
either in some existing institution, or as a commencement on trial, ac¬ 
companied with some definite guarantee Instruction in the Laliora- 
tory in Technical Analysis and in (he art of Chemico-technologicri 
Research would be undertaken, also in the general method and rules co 
be observed in laying down plant, and generally in preparing plans and 
specificatiotis for chemical works. The advertiser would also undertake, 
if desired, a Supplementary Course of Instruction in pure Chemistry, 
accomp.'uiied with Laboratory Practice.—Apply by letter to F. C. S., 
Post Office. Alder’cy, Cheshire. 

PREPARATION for the Public Schools 

l>y an Oxford M.A and First Cla'.sman. Natural Science included in 
the ordinary scheme of work.—Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 


TUITION in CLASSICS, ENGLISH Lan¬ 
guage, HISTORY, and LITERATURE.—An experienced Tutor 
attends Schools and F'aniilies, in Lmidon or the Country, to teach the 
above Subjects. Prepares for the Public Schools, Universities, and the 
Army.—Address Tutor, 15. Gleclhow Terrace, South Kensington, 


SCIENTIFIC and LITERARY SOCIE¬ 
TIES requirinR ROOMS for MEETINGS, REFRESHMENT, ft.:., 
may hear of excellent Accommodation at a Moderate Cost by applying 
to Mr. PooLK, xz, Chandos Street, Cavenish Square, W. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge. receives several Pupils, to prepare for the Universities and other 
examinations ; and has now Vacancies. 


SCIENCE TUITION by CORRESPON- 

DENCE.—For terms, apply to D C.L., care of Macmillan and Co., 
Bedford Street, Strand, London, W.C. 


PRIVATE TUITION_A Clergyman of 

long experience and uniform success in Tuition, RECEIVES FOUR 
PUPILS. Home comforts combined with great educational advantages, 
'f'he highest references.— M A., care of Editor of Nature, 99, Bedford 
Street, Strand, W.C. 

ASTRONOMER.—Wanted, a Young Gentle- 

msn as Assistant in a Ptivate Observat'iry in Irelan'I. He must be a 
good mathematician, and, if pos-iible, a German scholar. Terms, j|^50 
a year, with board and lodging.—For lull particulars apply to W., Poi>t 
Office, Edgcworihtown. Ireland. 

NOTICE OF REMOVAL.—Mr. JAMES 

R. GREGORY, Geologist, will REMOVE in DECEMBER NEXT 
to exten.iive and well-lighted Premises, now budding at 88, CHAR¬ 
LOTTE STREET, FlTZROy SQUARE, W., from 15, Kuc«eU 
Stteet, Covent Garden. Collections and Specimens as usual. 
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GPO^^OGY.—ELEMENTARY COLI-EC- 

T1QN3 to illustrate tl^e New Edition o*f Lyeirs Studeijts’ ICIcnients 
of Geology,'* a^r^d fapilitate the important study of this science, can be 
hid at 2, 5. iOi 20, 59, to 1,000 guineas. Also, Single Specimens of 
Hocks, Minerals, Fossils, and Kecent Shells Geoloeical Maps, Ham¬ 
mers, all the Heceni Publications. &c.', of J '^Ej^NANT, Mineralo¬ 
gist to Hd^r Ma^jesty 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S., at his residence, 149, Stiand,'W.C. 


MINERALS and ROCKS, Classified after 

Miller, Dana, and Rose, too Examples, a.sr. ; 200 ditto, £,^ lor to 
JOS ,; 300 ditto, jCi lo-r. o> jC 6 ; 400 ditto, i|6 to ;^8 ; 500 ditto, £ 8 8r. 
to;Cio 101. Including Half i«ossils, 250 Examples. 43 tor. 6cf. ; 400 
ditto, £ 6 . 150 FO.SSILS illustrating Morris's Chart or LyrlTs 

Manual. 3ar. : 2So ditto (mostly of the species figured), £3; 350 ditto, 
^5 to £6 recent shells : too genera, £i ; aoo ditto, 42 lor. 

ALFRED BELL, 5, Grafton Street, Fiteroy Siuare, London. 


Jhe H alf ^^uinea Ale 

Soupd and Bright for Summer U$e. 

WALTHAM BROS., BREWERS, STOCKWELL. 


NOTICE.— To Science Classes. — MOT- 

TER.SHEAD AND CO., LABORATORV FURNISHERS, EX¬ 
CHANGE STREET, MANCHESIER. suppl/ all the Apparatus 
enumerated in the SOUTH KENSINGTON LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OH PHYSICAL SCIENCE 
(including Light. Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purcha-iers specimen.*; of the various Instrunienp;, 
or to forward £stimatc.H on application. Orders exceeding in value 
delivered free to any railway station 111 England. 


TRUSSES (Self-adjusting), in use for the 

laM uxty yean, same as worn by his late Majesty William IV. 
From IOI. each. fvALMON ODY & CO , by appoimmeiit to the Army 
and Navy, 29?, Strand, London. Price Li&t pos^ free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, Ss. ; Ladies' Chest Expanders from 51. 6 d. —SAL¬ 
MON UpY fk. CO, 292, Strand, London. Established 1806. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and LApiES' ABDOMINAL BELTS, made to any 
size. Directions lor self-niea.surcmeut ^d prices post free. SALMON 
ODY & CO.. 292, Strand, London. 


HAIR COLOUR WASH.—By dainpingthe 

hair or whiskers wiih this beautifully perfumed Wash, in 24 hours the 
hair becomes us original colour, and remains so by an occasional using, 
lor. 6 ti,t sent for P.U order.- ALEX. KOSS, 248, High Holboru, Lou- 
dpp ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to rhe nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Price lor. 6cf., 
sent carriage-free for P.O. order.—ALE3C. ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps 


THE ZOOI-OGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Nbwman, F.L.S F.Z.S. Ac. 

TAe ZeoUgift was established in 1843 to record and preserve observatl^s 
on subjects similar to those treated of in While’s ** Natpral History of Ski¬ 
borne,’’ and the success which has attended it is sufficient i^of that its plan 
is acceptable to ** oui-of-door naturalists;" those who delight in observing 
the manners, habits, the private lives, the migraiioiis, moveqieqts, ^sts, 
young and food of animals. It contains original papers and records of facto 
lelating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 

Published on the First of every Month* 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, i. Paternoster Row. 


TN^ EDINBURGH REVIEW, No. adfi, 

OCTOBER, is just published. 

CONTENTS, 

L-“Scharnhorst.” 

IL-The Book of Carlaverock." 

HI.—** English Fugitive Bongs and Lyrics.** 
ly.—“ Ccnsu-i of France in 187a.'’ 

* V.—** Comets and Meteors." 

VL—-"Convocation, Parliament, and the Prayer Bpok.** 

YII.—*‘THfc Grenadier Guards." 

Vlll.—** Kenan's Antichrist." 

IX.—‘’Mr. Charles Grevi>le’s Journals.** 

X —**Tne Session and the Ministry.’* 

London: LONGMANS & CO. Edinburgh: A. & C. BLACK. 


On the 1st of eveiy Month, pp. 3a, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY. 

BRITISH AND FOREIGN, 

Edited by Hbniiv Trimbn, M.B, F.L.S.. British Museum, assisted by 
J. G. Bakbji, F.L.S., Royal Herbarium, Reur- 

Subscriptions for 1874(121. post free in the United Kingdom) payable in 
advance to the publistiers, Messrs. Kanken ana Co., Drury House, bt. 
Mary-lc-Strand, London, W.C., of whom may be obuined the volume for 
1^73 (price 161. 6 d. bound in cloth]: also covers for the volume (pzice u.)^ 
and back numbers. 


THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OP i6 PAGES QVASTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cenu paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistiy applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning. Dyeing, and numerous others. 

A suitable space is also devoted to Practical Reapes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of imports. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


THE JOURNAL OF INDUSTRY; 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 

6 d, MONTHLY, or POST-FREE, dr. 6 d. PER ANNUM. 

The ** Journal of Industry " is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Inlormation from all parts of the Industrial 
World. 

The Discussion of Matters important to Manufacturers. 

Descriptive Accounts ol useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
(Commercial Prot;reM. 

\* This Journal ha.^ now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7. Bolt Court, Fleet Street, 
London. 


THE ONLY CHEAP FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Alcbbmon Clabxb, Secretary to the Central Chamber of 
Agiiculture, 

Devotes special attention to the discussions and proceedinn of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ci 
18,000 members), besides giving original papers <mi practical (arming, 
tnd a mass of intelligence of particular value to the amculturist. 

The London Com, Seed, Hop, (battle, and other Markets of Monday 
are specially re]^rted in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday rooming. Price 30., or prepaid, i5t, a year post firee. 

Published by W. PICKERING, ez. Arundel Stieet, Sttaad, W.C 
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“THE GARDEN,” 


A Weekly lUustnited Joumel devoted solely to Horticulture in ell its 
Branches. 


« GARDEN IS ^nducted by William Robinson, F. L.S.. Author 

ol "Hardy Flowers,** "Alpine Flowers for English Gardens,^' “The 
Parks, Promenades, and Gardens of Paris,*'&c. ; and the best Writers in 
every Department of Gardeningr are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


** THE GARDEN '* may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4^, per Copy. It may also be had direct from the 
Office at jsr. for a Quarter, gt, gd. for a Half-year, and igs, 6d, for a Year, 
liable in advance, and in Monthly Parts. Specimen Copies (post-free), 

37* Southampton Street, Covent Garden, W.C. 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 

Conducted by J. W. Douglas, R. McLachlan, F.L.S., E. C. Ryb, and 
H. T. Stainton, F.R.S., &c. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all sulnects connected with Entomology, and especially on the Insects ol 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of zor. each ; the succeeding 
vols. may be had separately or togetlier at 7s, each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.-^Communications, 8to., should be sent to the Editors at the above 
address. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-irec, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


** nature:* 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

fEjf Appointment to the Royal Insiiiuiion 0/ Great Britain J, 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE'S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the curative treatment of Hernia. The use qt 
a steel spring, so often hurtful iu its effects, is here avoided ; a 
soft bandage being worn found the bod)^ while the requisfte 
resisting power is supplied by the MOC-MAIN PA]j ana 
PAIENT LEVER, ntiing with so much case and closeness 
th.at it cannot be detected, and may be worn during sleep. A 
de.scriptive circular may be had. and the Truss (which cannot 
fail to ht) forwarded by post, on the circumference of the body. 
2 inches below the hips, being sent to the manufactuter, 


JOHN WHITE, 228 , FiccadiUy. 

Price of a Single Truss, i6r., air., aCr. and air. fkf. 
,, Double „ 3ir. 6*f., 42r., and sar. &/. 

„ Umbilical42r. and ser. 6*f. 


Post- 

free. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all c^s of weakness and Swellings of the Legs, 
Sprains, &c. They arc porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4r. (m/., yr. (xf., lor., and i6r. each. 
rosLage free. 


JOHN WHITE, Manufacturer,'228, PiccadUly, London. 


JUDSON’S DYES.—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in 10 minutes without soiling the hands. 

FuU Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.— 

JUDSON*S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils, handkerchiefs, clouds, bernouses, 
Shetland shawls, or any small article of drc.ss^ can easily be dyed in 
a few minutes without soiling the hands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &c. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub- 
miUed to a hot bath of JUDSON'S DYES. Beautiful effects are thuf> 
produced in green, pink, orown, and many other colours-—Use Judson's 
Dyes for general tinting. Dye your Cartes de Visite. 

JUDSON’S DYES— Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crimson, purple, scarlet, &c., by simply dipping them in a solution of 
JUDSON'S dyes. Charming Bouquet may be thus composed. 

JUDSON’S DYES.—Ink —Ink —Ink—A 

Sixpenny Bottle of JUDSON'S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 


Nearly all the Back Numbers of Nature may be obtained 
through any Booksdler, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in clotb, price lor. 

Cloth Cases for binding all the volumes, price u. M each. 

Reading Cases to hold 26 numbm, price 2J. ^ 

To be had through any bookseller or newsagent, or at the 
Office^ 


JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be usecUeither with a brush or pen. Rose 
pink, purple, cauary, crimson, orange, green* blue, magenta, and la 
other snades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, ai^ will not rub 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. a Black for walnut; Canazy for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in fchi 
Country. 


29, BEDFORD STREET, STRAND, W.C. 
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; NEXT 'WEEK, medium 8vo. price 2 Ij. 

DEEP-SEA FISHING AND FISHING-BOATS. 

An Account of the Practicid Working* of the various Fisheries around the British Islands ; witk Illustrations and Descriptions of 

the Boats, Nets, and other Gear in use. 

BY EDMUND W. H. HOLDSWORTH, F.L.S., F.Z.8., &0., 

LATE SECRETARY TO THE ROYAL SEA FISHERIES COMMISSION. 

London: EDWARD STANFORD, 67 and 68, CHARING CROSS, S.W. 


MUTUAL LIFE ASSURANCE. 

SCOTTISH PROVIDENT INSTITUTION, 

Established 1837. 

SIT. 4NPREW SQUARE, EDINBURGH; i8, KING WILLIAM 
STREET, LONDON, E.C. 


LONDON AND CHILWORTH. 

MESSRS. UNWIN BROTHERS, Printers 

and Stereotvpers, are prepared to undertake Two or Three Periodicals ; 
also High-class Bookwork in Ancient or Modern SMe, with appropriate, 
Ornaments. Having both Country and London Offices, special facili' 
tie.s can be oHered. Estimates on application to t, a, and 3, Oxford 
Court (109A, Cannon Street), E.C. 


The Fourth Division op Profits has been recently made. The inves¬ 
tigation, conducted upon the safest estimates, showed a surplus of ; 

of which the sum of j; 251.500 was divided among the Policy-holders. The 
number entitled to participate in terms of the laws was 4,599, and the result 
was that policies, say for jC 1,000 sharing for the jSrs/ time, were increased 
to sums ranging from 1 1 ^ 70 to 1,300. The increase to policies which had 
before participated was proportionally greater. In a few cases Policies 
lyhich have shared at the whole four divisions have now been doubled. 

The Directors invite attention to the principles of the Institution. ItTs 
jfhp only office in which the advantage 01 participation in prohts can be ob- 
imiiea on moderate terms ; while from the principle on which these are dis¬ 
tributed, Policies may eventually receive as large additions as in offices 
charging the usual high rates. 

The premiums are at many ages twenty or twenty-five per cent, lower tlian 
in the other Scottish Mutual offices. For example, a Policy of 1,300 to 
£1,^50 may, at ages 30 to 40, be rcceivcd/r<'>w the first for the same yearly 
payment, which m these would assure ;Cx,oog[ only. 

The Fund now exceeds ;Ce.3oo,ooo. Notwithstanding its low premiums, 
no office of the same age in tne kingdom has so large a fund. 

In all points of Administration the rules will be found peculiarly 
favourable to the assured, in whose interests alone they have been framed. 

Copies of the Thirty-sixth Annual Report may be had on application at 
the offices. 

JAMES WATSON, Manager. 

J. MUIR LEITCH, London Sec. 


DR. ZiIOMEIi BSAIiE'B WORKS. 

1. PROTOPLASM.— I. Dissentient. 2. Demonstrative. 3. Speculative 
16 Plates, xor. Now ready, Third Edition.. J. & A. Churchill. 

2. BIOPLASM, or LIVING MATTER. 16 Plates, fir. fir/. J. & A. 
Churchill. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Second Edition. 28 Plates, lar. 6 /f. J. & A. Churchill. 

4. KIDNEY DISEASES. URINARY DEPOSITS, and CALCULOUS 
DISORDERS. Third Edition, 25^. J. & A. Churchill. 

5. The MYSTERY of LIFE: in Reply to Sir William Gull. 34. J. & 
A Churchill. 

6. The MICROSCOPE in MEDICINE. Fourth Edition much enlarged. 

J. it A. Churchill. [In the Press. 

7. HOW to WORK with the MICROSCOPE, axx. Harrison, Pall Mall. 


In crown 8vo, with 49 Diagrams, price fir. 

BRINKLEY’S ASTRONOMY, revised and 

partly rewritten, with Additional Chapters, and an Appendix of Ques¬ 
tions for Examination. By JOHN WILLIAM STUBBS, D.D., Fel¬ 
low and Tutor of Trinity 6>llege, Dublin; and FRANCIS BKUN- 
NOW, Ph.D., Astronomer Royal of Ireland, and Profes.sor of Astronomy 
in the University of Dublin. Second Edition, enlarged and improved. 

I.ondon: LONGMANS & CO. 


Just published, price ir. 

Rev. Dr. James Martineau.—RELIGION as 

AFFECl'ED bv MODERN MATERIALISM.—An Address de- 
livered in Manchester (New) College, London, at the opening of its 
Both Session, Oct. fi, 1874. By JAMES MARTINEAU, LL.D., 
Irinc^al. 

WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
London, and 20, South Frederick Street, Effinburgh. 


Dr. Russell Reynolds’ SYSTEM of MRDI- 

CINE. In 8 VO, price 25s. each. 

Vol. I.^GENERAL DISEASES: or, Afiections of the Whole System. 
Second Edition. 

Vol. II.-DISKASES of the NERVOUS SYSTEM and of the STO¬ 
MACH. Second Edition. 

Vol. HI.—DISEASES of the DIGESTIVE SYSTEM (continued); Dis¬ 
eases of the Mouth ; Diseases^! the Respiratory System. 

VoJ. IV.-DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems. [/ix preparation, 

MACMILLAN & Ca, London. 


Now ready. Fifth Edition, considerably Extended, with 40 Wood Engrav¬ 
ings, Frontispiece, and 8 new Panoramic Maps, post 8vo, tax. 6/i, 

WINTER an4 SPRING pn the SCORES 

of the M£DlTERRi(^NEAN ; or the l^vieras, Italy, Spain, Greece, 
Constantinople, the Archipel^* Corsica, Skily, Sardinia, Algeria, 
Tunis, Smyrna, with Bfarriti; and Arcachon, as Winter Climates. 

By DR. HENRY BENNET. 

J. fit A. CHURCHILit, New Burlington Street. 


NEW WORKS BY THE REV. J. G. WOOD, M.A. 

Author of ** Homes Without Hands," fitc. 

OUT of DOORS: a Selection of Original 

Articles on Practical Natural History, uniform with**Strange Dwell¬ 
ings" by the same Author ; with 6 Illustrations from Original Designs 
engraved on Wood by G. Pearson. Crown 8vo, price 71. cloth. 

[On Nov. 2. 

INSECTS ABROAD: a Popular Account 

of Foreign Insects, their Structure, Habits, and Transformations. With 
600 Figures by E. A. Smith and J. B. Zwceker, engraved on Wood by 
G. Pearson. Forming a Sequel or Companion Volume to *' Insects at 
Home by the same Author. 8vo. price 2is, cloth. 

[On Nov. a. 

London : LONGMANS & CO. 


Just published. 

SEVEN LIFE-SIZED DIAGRAMS of the 

HUMAN HODY. By JOHN MARSHALL, F.R.S. F.R.CS.. 
Professor of Anatomy to the Royal Academy. Deigned expressly for 
Artists and Art Schools. Price 12s. 6d, each. 

ELEVEN LIFE-SIZED PHYSIOLOGICAL DIAGRAMS of the 
HUMAN BODY. By JOHN MARSHALL, F.R.S. F.R.CS., 
Professor of Surgery to University College. An entirely new edition, 
revised and extended. Price tax. cadi Sheet, coloured on paper, 
7ft: 3in. by 3ft. 9 in. 

NINE BOTANICAL DIAGRAMS, by Professor HENSLOW, for the 
use of lecturers. Schools, &c. Price jCatheset. 

Prospectuses of the above Works on appikation. 

T.ondon: ALFRED TARRANT, ix, Serle Street, W.C.; CHAPMAN & 
HALL, Pkcadilly, and all Booksellers. 
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THE UNIVERSITIES COMMISSION REPORT* 

II. 

T has of course been always well known that the 
endowments of Oxford and Cambridge have been by 
law restricted, till within the last few years, to members 
of the Established Church ; but to the outside world it 
will probably be a surprise to learn from this Report how 
far-reaching have been the consequences of this restric¬ 
tion, and how deep is the ecclesiastical character which 
has been thus imprinted upon a large portion of the 
academical wealth which the nation imagines to be at its 
own free disposal. It must be premised that in this 
respect, as in so many others, Oxford furnishes far more 
matter for comment than Cambridge, so that the follow¬ 
ing illustrations will be mainly taken from the former 
University ; and also that it is regularly in the most 
wealthy Colleges that ecclesiastical objects receive a dis-, 
proportionate amount of pecuniary aid ; two circum¬ 
stances which point to the conclusion that it is superfluity 
of income which causes the interests of education and 
learning to be cast into comparative neglect. 

The synoptical tables at the end of this volume state 
that the Oxford Colleges have in their gift or annexed to 
their Headships 436 benefices of the returned annual 
value of 187,000/. It is notorious that these returns are 
considerably below the gross amount actually received, 
but as they stand they represent a sum equal to more 
than two-thirds of the total amount which these same 
Colleges receive from their corporate endowments. The 
proportion at Cambridge is not quite so large. Some of 
the Colleges have exercised their statutory powers of sell¬ 
ing their advowsons, but to no great extent, and it is yet 
a moot legal point whether the money produced from 
such sales can be diverted to purely secular objects. It 
is noticed, however, by the Commissioners, that in one or 
two cases such money has been carried to the ordinary 
account, and that in others it has been appropriated to 
purposes which otherwise must have been paid for out of 
the corporate revenue. The proper disposition of the 
wealth represented by these advowsons is clearly one of 
those questions which should not be left to the varying 
and self-interested action of the individual Colleges, but 
must be resolutely faced by Parliament, and if it be 
decided in the way which the progress of modem 
opinion seems most disposed to favour, there will re¬ 
sult a very large increase on the total of 260,000/. a 
.year mentioned last week as the clear sum available 
in the reconsideration of the endowments of Oxford. 
According to another heading in the synoptical tables 
the total sum of 8,600/. is expended upon the College 
chapels at Oxford, a total which will probably not be con¬ 
sidered too large, when it is also stated that'out of it are 
maintained the great choral services at Magdalen, New, 
and Christ Church, at an average of more than 2,000/. 
each. This sum, however, deserves quotation, if only out 
of contrast with the item which follows under the head of 
** Library,” which amounts at Oxford to the bare pittance 
of 1,300/. Here also the amounts expended at Cam¬ 
bridge upon the ecclesiastical and secular establishments 
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stand in a similar proportion. It is true that the libraries 
are awarded something besides from Trust funds and 
from fees on graduation, but the circumstance that their 
wants are so conspicuously put into the second place is 
most significant of the general tone of feeling prevalent 
at the Universities on these matters. 

Another item in these tables is headed Subscriptions 
and Pensions,” amounting at Oxford to close upon 9,000/., 
which may not perhaps seem an extravagant expenditure 
for the owners in fee of so much landed property; yet 
it will be viewed with much suspicion by those who know 
how feeble College meetings are in their resistance to the 
importunities of past members of their body seeking pecu¬ 
niary help for those objects which the Church of 
England takes upon itself to perform in rural parishes. 
The part of this subject, however, which is destined to 
attract the largest amount of public attention is that 
wliich has reference to the augmentation of College bene¬ 
fices out of corporate income, a process by which, as was 
before tolerably well known, the clerical fellows, forming 
as they do a majority in the governing bodies, provide 
comfortable pensions for their own declining years, and at 
the same time evince their interest in the general welfare of 
the Church. The extent, however, to which this process 
has been carried on is now revealed for the first time, 
though it is not quite apparent whether all has yet been 
disclosed, for in the course of their inquiries on this topic 
the Commissioners have not unnaturally been met with 
considerable Reluctance, and in some cases apparently 
even with evasion. The synoptical tables for the Oxford 
Colleges give the amount thus annually devoted as just 
9,000/., which may^be thought a fully sufficient charge for 
this item, being more than is set apart for College 
officers, for the management of estates, or for invest¬ 
ment. This figure, however, it cannot be too widely 
known, is a totally delusive one, and probably does not 
represent one quarter of the amount which is really 
squandered in this way. This conclusion would be at 
once suspected by anyone who has an inkling of the 
facts, when he reads that QueenR is credited in this table 
with nothing at all, and Magdalen with only 17/. lor. A 
more particular examination of the full returns made by 
the individual Colleges amply confirms these suspicions 
by proving, though in a roundabout way, that Queen's 
really pays away to ^incumbents 3,000/. a year, and Mag¬ 
dalen no less than 9,000/. To this it may be added that 
Christ Church, which in the tables is only credited with 
2,000/., does as a matter of fact spend just four times that 
amount; and that since 1835, and chiefly within the last 
few years, ,has given away 28,000/. for cognate eccle¬ 
siastical purposes. In connection with this subject, it 
may be .mentioned that Magdalen possesses a certain 
benefaction called the Sheppard Fuad, subject to no 
spc'^ific conditions, except that the proceeds are to be 
appropriated to such uses as are likely to promote piety 
and learning in Magdalen^or any other Collie.” Out of 
a net 2,000/. a year received from this fund, 300/. is spent 
on management, &c., the ambiguous item of subscriptions 
runs away with MoLy while 720/. is swaUowed up in eccle¬ 
siastical objects, leaving a bare 540/. for Magdalen Col¬ 
lege and other schools. The accounts of the Hnlme 
Trust connected with Brasenose teach the same lesson, 
for in that case no less than 4,000/. per annum out of a 
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net revenue of 6,000/., under the authority, it is true, of rate, no excuses of this kind ought to be tolerated. The 
recent Acts of Parliament, is devoted to livings and Commission on Scientific Instruction and the Advance- 
churches ; a considerable deviation, as the Commis- ment of Science has thrown into shape a scheme of 
sioners observe, from the intention expressed in the will reform which, though primarily adapted to the case of 
of the benefactor. The returns of the value of the Profes- original research in the physical sciences, is capable of 
sorships are equally significant, for the five Divinity being extended to similar branches of genuine study, and 
Chairs are each endowed with 1,500/. and a house, to the outline of that scheme many prominent men, 
whereas the average of the remaining Professorships can- statesmen and others, have given in their adhesion, 
not be more than 500/. without a residence. It may here This Commission has now in its Report given us all the 
be incidentally mentioned that the collective income of materials requisite for discovering where the necessary 
the Oxford Professors from all sources amounts to 25,000/., funds shall come from ; and from henceforth it will be only 
of which only 450/. comes from fees, and more than half of due to laziness, or to individual perversity, if a definite 
this latter sum from the fees of the four Science Professors, scheme of University Re-organisation, conceived in the 
Concerning the number of Fellowships confined to interests of unencumbered investigation and mature study, 
those who have taken or who have promised to take is not soon presented for the acceptance of the public. 


orders, this Report is entirely silent, on the same prin¬ 
ciple apparently as it omits to state what proportion 
of the College endowments is appropriated to the e^ 
couragement of Physical Science. For information 
this latter topic, recourse may be had to the Report jM 
another Royal Commission lately published, and tW 
University Calendars yield some evidence on the former 
point. As to Oxford, it has been calculated that with 
the exception of Merton, where for the future all 
Fellowships, as well as the Headship, will be entirely 
open, nearly half the Fellowships are what is com¬ 
monly called clerical, and all the remaining Headships 
are confined to clergymen. The proportion in the 
different Colleges is very irregular, but the reader will 
hardly be surprised to learn that, in accordance with 
what has been intimated above, at the four wealthiest 
Colleges the proportion is as high as two clerical fellows 
to one lay. 

All these facts, and there are more of the same charac¬ 
ter, seem to point one way : that when the reconstruction 
of the Universities becomes a matter of public and not 
special interest, and when the uses to which their endow¬ 
ments are put shall be fundamentally reconsidered in the 
light of modern experience, one of the first questions 
which the nation will have to decide for itself will be 
whether so large a portion of academical property shall 
in the future be limited to purposes which certainly are 
not educational, and nowhere else than in England 
would ever be thought to be academical. That the Col¬ 
leges themselves cannot be permitted to settle these great 
questions at their own sweet will is abundantly made 
clear by the facts recorded in this Report. It may be 
granted that the reformed statutes of a few of the Ox¬ 
ford Colleges, which are apj^ended at the end of this 
volume, promise to abolish certain of the more prominent 
evils in their constitution, which evils indeed nowheie 
find any active defenders ; but in none of these schemes 
is adequate importance attached to the duty of encou¬ 
raging original research, the one part of its academical 
functions which Oxford neither performs nor regrets to 
have left unperformed. Moreover, the well-intentioned 
activity of some three or four of the less wealthy Col¬ 
leges affords no guarantee that the greater institutions 
win not continue in their wasteful courses, and permit 
fresh vested interests to be acquired daily. Perhaps 
public opinion is not yet fully ripe, and perhaps those 
who have interested themselves in these subjects are not 
yet sufficiently unanimous; but for the future, at any 


SED LEY TAYLORS SOUND 
Sound and Music: a Non-vtatheniaticai Treatise. By 
gi Sedley Taylor, M.A. (London : Macmillan and Co.) 
IfI^INDING from the title-page and preface that this 
r work, though non-mathematical, undertakes to give 
an account of the acoustical discoveries of Helmholtz, 
we acknowledge having felt some misgivings when we 
commenced the perusal of it. We will presently inform 
our readers whether we found our fears justified or not by 
the book itself ; but wc must first state why we felt them. 

The recent reasonable and even necessary outcry for 
popular scientific education in this country has led to the 
publication of a perfect shoal of elementary treatises. 
Everyone who has a smattering of knowledge or who has 
access to a consulting library considers himself thereby 
fitted to write a treatise. For one such that is written by 
a man thoroughly competent as far as knowledge and 
experience can qualify him, we have half a dozen written 
by popular lecturers, or rather showmen, in whose eyes 
sensational experiments sensationally described form 
the really attractive portion of science ! Besides these, 
we have a dozen others—some the work of those fluent 
writers who can master a new subject in a week, 
complete an octavo treatise on it by the end of the 
month, see it through the press, and proceed imme¬ 
diately to repeat the process on something newer still; 
the others, the original work of uninstructed but aspiring 
men, who have learnt too little to be aware either of what 
science is or of their own utter ignorance of it. This is 
no fancy'sketch, but, as all competent to judge will allow, 
an exceedingly unpleasant reality. In some subjects, no 
doubt, competent men have the field (as yet) left almost 
to themselves. It is only now and then that an ignora¬ 
mus ventures to produce a treatise on Ilypcrdeterminanw, 
Vortex Motion, or Specific Inductive Capacity, Yet, if 
books on such subjects could xlimjnand a host of eager 
and ignorant purchasers, there would soon be a supply 
from quarters hitherto undreamt of. But anyone and 
everyone can write on such simple matters as heat, light, 
electricity, or (more to our present purpose) sound and 
music. “ Bother Helmholtz, and Clerk-Maxwell, and 
Thomson,” cries a public athirst for sensation, and whose 
palate is already dead to all but the most potent spices; 
“we want excitement, knowledge too if it comes pain¬ 
lessly, but excitement; ” which (viz. the sensation and 
the excitement) are precisely what that same public will 
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not get from Mr. Taylor^s work. Not once, in the whole 
course of his 219 pages, has he condescended to cater for 
the mere amusement of his reader. We hope, but almost 
against hope, that this will not interfere with the sale of 
his book. 

The book, with the exception of a few slight blemishes, 
to some of which we will presently advert, is a very good 
one indeed : lucid, comprehensive, and accurate* Many 
of the more difficult ideas introduced are illustrated very 
happily by analogy ; and, so far as the first half of the 
volume is concerned, there is nothing which should pre¬ 
sent a difficulty to any reader of average intelligence. 
It is necessarily otherwise with the second half, which 
treats mainly of music, for this is a subject which mere 
intelligence, however acute, will not enable a man to 
master. One may as well discourse of colours to the 
congenitally blind, as of music to a man devoid of “ ear.” 
It has often struck us as one of the most remarkable of 
phenomena in the physical world, that while we ourselves 
were only greatly annoyed by the discordant grinding of 
some street-organ miscreant, one friend beside us has 
been almost in a state of frenzy, while another, on the 
contrary, listened with the most stolid indifference. [Wc 
leave it to the psychologists to consider whether the 
mind itself may not, in certain individuals, have similar 
excess or defect in some particular quality, and if so, to 
explain by it the existence alike of sceptics and of 
fanatics.] Considering that this extraordinary difference 
is often found to exist between individuals nearly related, 
and in all other particulars closely resembling one another, 
it is not to be wondered at that even among those who 
possess in a special manner an car for music, individuals 
should be found to differ widely from one another on 
many of the less important points. In such a case who 
is to decide ? Ceteris paribusy we should be inclined to 
side with the mathematician, who has, as it were, an 
extra sense in addition to those possessed by his antago¬ 
nist. Wherever, then, we find that Mr. Taylor^s view is 
not exactly in accordance with that of Helmholtz (though 
the discrepancies, so far .as we venture to think we under¬ 
stand them, are few, and, with one exception, of appa¬ 
rently small importance), ivc are inclined to take the side 
of Helmholtz. But, we repeat, this is not to be con¬ 
sidered as a demerit of Mr. Taylor, for the main point 
of variance (if wc be correct in supposing it to exist) seems 
to be an .Tsthelic one, upon which only a comparatively 
small number of persons (and these not only exceptionally 
gifted, but also highly trained) are competent to form an 
opinion. Wc outsiders may judge of the value of such 
opinions by comparing the verdicts of different art critics 
on the same picture ; though in the case of sound, where 
the physical processes (in the external ear at least) are 
thoroughly known to the mathematician, he ought to 
have a decided advantage over those who have not his i 
physical insight. The following passage (§ 75), seems 
particularly happy:— 

“That sounds should produce • absolute silence 
seems, at first sight, as absurd as that two loaves should 
be equivalent to no bread. This is, however, only 
because we arc accustomed to think of sound as some¬ 
thing with an external objective existence ; not as con¬ 
sisting merely in a state of motion of certain air-particles, 
and therefore liable, on the application of an opposite 
system of equal forces, to be absolutely annihilated* 


There however, considerable objection to be taken 
to the yrord forces. Had Mr. Taylor said motions^ or still 
better disturbances^ the passage would have been not 
only clearer but more correct. 

A closely-connected mistake occurs, in two different 
forms, in ^ 22, Jo. In the former, the word force is 
used in place of energy; in the latter, energy is used where 
force is obviously the correct word. But here, though in 
all probability unconsciously, Mr. Taylor is only following 
the metaphysicians and other quasi-scientific men, who 
give what they call a broad basis ” to the meaning of a 
word by using it now in one sense and anon in quite a 
different one. 

Another curious statement, occurring in § 8 and re¬ 
peated in § 37, seems to show that Mr. Taylor^s clock has 
a half-second pendulum, for be speaks of a complete oscil¬ 
lation (from side to side and back again) as taking place 
^ in one second I 

The inherent defect of all non-mathematical treatment 
of a subject undoubtedly mathematical shows itself in 
the elaborateness of Mr. Tayloris explanation of wave- 
motion. We arc quite sure that a very slight amount of 
the most elementary geometry, properly introduced, would 
have enabled him to condense the whole of this part of 
his work into one-third of its present bulk or even less, 
and this with a decided increase of simplicity and intelligi¬ 
bility to the ordinary reader. 

We object entirely to the word strictly in the foot-note 
to § 5, for, instead of being not strictly accurjlcy the state¬ 
ment referred to is not even approximately accurate. In 
the same section there is an illustration of wave propa¬ 
gation by the alternate kneeling and standing of the indi¬ 
viduals of a line of men, where the reader is likely to be 
much puzzled by the printing of “ two, six, and nine,” 
instead of “ twenty, sixty, and ninety.” This, however, 
may be called hypercriticism, so we proceed to point out 
that in § 23 there is a genuine blunder. Mr. Taylor says 
that in the diminution of loudness and dying away of the 
sound of a picanoforte wire once struck, “ the effect produced 
is the same as if our harmonium had, while sounding out 
its note, been carried gradually further and further away 
I from us," forgetting altogether what, indeed, we do not 
I find in his book, the lowering of pitch which accom¬ 
panies dimiaulion of intensity when the source of sound 
moves away from the observer. 

In $ 54 the word submissiom (subdivision ?) produces a 
curious effect, due probably to the printer. 

We conclude by repeating that the work is a very 
good one, worthy of the subject; and that we are 
glad to see that (in default of an English translation 
of the “ Tonempfindungen ”} the beautiful discoveries 
of Helmholtz have found in this country an able 
and congenial expositor. Had wo ttought less of 
the work we should not have been driven to criti¬ 
cism * of mere isolated words or phrases which 
easily escape detection by an authmr himself Ytl, after 
all, we must conclude with an expression of amasement 
that a man who shows himself to have so tboiough na 
appreciation of harmony as does Mr. Taylor, dnadd 
tolerate for a moment in his pages a foreigii word such is 
timbre, when we have an excellent and geaertdly mehtfil 
English equivalent fbv it; or employ fm a concord Mdi 
a hideously inappropriate word as Iho Ejogfish ohuiff* 
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MAJtEY’S ANIMAL MECHANISM" 
Animal Mechanism. By E. J. Marey. “The Inter¬ 
national Scientific Series.” (London : Henry S. King 
. and Co., 1874.) 

la 

O N more than one occasion during the last year or so, 
we have drawn attention to a small French physio¬ 
logical treatise by Prof. Marey, entitled La Machine 
AnimaleIt is not only to a passage here and a passage 
- there that we have had to refer, but to the thorough exposi¬ 
tion of intricate problems of mechanical physiology, which 
have been worked out with a degree of ability rarely to 


be found in a single author. It is a translation of this 
work which forms the subject of the present review. 

Prof, Marey divides his subject into three parts: the 
first devoted to general principles ; the second to terres¬ 
trial locomotion ; and the third to aerial locomotion. It 
is to the last two of these that we wish to draw attention 
both in this and the succeeding notice. 

Terrestrial locomotion comprises that of bipeds and 
that of quadrupeds : man and the horse, exemplifying 
them respectively in their most complicated forms, serve 
as excellent examples. Human locomotion is a subject 
which admits of more scientific treatment than might at 
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Fig I. 


first sight be supposed. There is no better proof of this 
than the fact that until Prof. Marey quite recently dis¬ 
proved it, the theory of the brothers Weber was generally 
accepted, namely, that the non-supporting leg moves 
pendulum-like in walking. 

Whilst, with the mind otherwise unoccupied, anyone 
sets to work to study the different movements of his 
legs in hopping, jumping, walking, and running, there 
are many points that he can make out without further 
assistance, such as the fact that in walking the feet are 
never both off the ground together, whilst in running the 
body is unsupported between each two steps. Our author 
and one of his pupils, M, G. Carlet, have, however, suc¬ 
ceeded in putting down the results of their carefully 
conducted experiments in a form which allows of their 
being studied by others as well as by the subjects of the 


experiments themselves. By means of elastic air-bags 
with connecting tubes they have transferred the move¬ 
ments they discuss to paper, and have had these tracings 
copied as woodcuts. 

After having proved that the intensity of the pressure 
of the foot upon the ground is not solely dependent on the 
weight of the body, it being greater at the end of the 
step than at its commencement on account of the mus¬ 
cular effort then added, Prof. Marey describes the 
vertical and horizontal movements of the body in walk¬ 
ing, and shows that the former oscillations are twice a& 
numerous as the latter. This can be verified by obser¬ 
vation ; at all events, the rise of the body can be seen to 
be as rapid as each step, whilst the slowness of ‘'the 
waddle ” is proverbial. Next, the greater pressure at the 
end of each step is proved, by a very ingenious con- 



Fig. 2. 


trivance, to increase the forward movement of the body 
during that time, and to be least at the moment when the 
foot reaches the ground. 

In describing the rhythm of the different modes of 
progression adopted by man, the tracings obtained by 
the recording instrument are transcribed into a notation 
which is a modification of that employed in music. Two 
horizontal lines form the staff on which this simple 
music, consisting of only two notes, is written. A broad 
white line expresses by its length the duration of the 
pressure of the right foot; a similar shaded line does 
the same for the left; any interval between the two 
indicates the time during which the body is suspended 
above the ground. On this method the diagram in 
Fig. 1 will represent the formula of the rhythm of 


the walking pace (i), of ascending a staircase (2), of 
running (3), and of rapid running (4), From these it may 
be gathered that in walking the contact of one foot with 
the ground follows that of its fellow without any interval; 
that in climbing a hill or going upstairs there is this 
difference, namely, that the one foot does not leave the 
ground until its fellow has been in contact with it a per¬ 
ceptible time ; that in running there is an interval at each 
step during which the body is quite off the ground ; and 
fourthly, that in rapid running, though the duration of 
each step is shortened, that of the interval is lengthened. 

Fig. 2 represents the gallop of children, (i) being what 
may be termed left gallop, and (2) right gallop, according 
to which foot is in front This rhythm will be found in-^ 
structive when we come to refer to the same in the horse* 
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The upper of the two portions of Fig. 3 represents a 
series of leaps with the feet together, whilst the lower is 
the notation of the hop on the right leg, in which, from 
fatigue, the duration of the time of contact with the 
ground increases ; it will be observed that the time of 
suspension, nevertheless, does not vary. All these dia¬ 


grams are so instructive in themselves that they need no 
further detailed explanation. 

Fig. 4 will give an idea of the instrument employed in 
studying the complicated problem of quadrupedal action, 
in which it will be seen that the movements of each foot 
communicate, through elastic tubes, movements to the 



levers of the recording apparatus held in the hand of the 
rider. In interpreting the tracings thus obtained into the 
musical notation above employed to describe the different 
rhythms of human progression, the only thing necessary 
is to introduce a second pair of bars below that previously 
employed, to represent the hind feet. A diagram like 
Fig. I is the result. Before the introduction of this 
graphic method, the action of the horse, which used to 
be an endless subject of dispute, was made but from the 
imprint of the shoe-marks left in soft ground ; this, how¬ 
ever, varies for any given action with the rapidity of 
movement and the size of the animal which forms the 
subject of experiment. 

As we explained not long ago (Nature, vol. x. p. 
39), according to the work before us, the action of the 
horse in walking,'we need not discuss that step on the | 
present occasion. It is by far the most complicated of I 
the movements. The trot is much more simple, being a I 
double instead of a quadruple action; the opposite fore i 
and hind feet striking the ground simultaneously. There j 
is also an “ irregular trot,” which is frequently met with, | 
and depends on a lag in the ection of the hind limbs. 

Several different paces, the common character of 
which is that irregular impacts return at regular intervals, 
are comprehended under the gallop.” There is the 
gallop in /woy ihree^ and four times, so called according 
to the number of sounds heard in each completed pace 
Fig. 5 gives the notation of the gallop in three-time, 


which is the most common ; A indicating the time, and 
B indicating the number of feet which support the body 
at each instant of the step. From it the left hind-foot is 



Fig 4. 


seen to reach the ground before any of the others, and to 
produce the first sound : the second is caused by the simul¬ 
taneous impact of the right hind and left fore feet; and 
the third by the right fore-foot, which the animal always 



Fig 5. 


plates forward to commence with. The similarity 
between this pice and that of children “playing at 
horses ” can be readily seen by comparing this figure 
with Fig, 2. The gallop in four-time differs from that 
just described, in that the impacts of the hind legs are 
slightly delayed, which causes the two feet, which in 
three-time strike the ground simultaneously, to do so one 
after the other, the right hind one after the left fore, so 
that the single sound is duplicated. 

The full gallop is so violent an action that the delicate 
instruments employed in analysing the previous move¬ 
ments have to be dispensed with, and a more substantial 
apparatus employed. The rider, instead of carrying it in 


his hand, has it tied, as a knapsack, on his back, and he 
sets the recording watchwork in motion with his teeth. 
Notwithstanding the difficulties of the experiment, very 
successful tracings have been obtained, which show that 
the full gallop is really a gallop in four-time, in which, 
although the fore-feet hit the ground with a fair interval, 
the hind feet hit it nearly simultaneously. The time of 
complete suspension is extremely short. 

Besides the actual and relative durations of the different 
paces, Prof. Marey^s instruments are so constructed^^as to^ 
record also the rise and fall of the body of the horse 
during each. This point is of particular interest, as it 
explains the varying degrees of comfort to the rider in 
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the trot, gallop, &c. The rise in the trot is sudden and 
simultaneous with the time the animal’s feet are on the 
grouijid, and the fall with the time of suspension. In the 
gallop the same is the case, though Uie rises and falls are 
less sudden; they are, therefore, less jarring to the rider, 
though they may, in fact, present a greater amplitude.” 

(To be continued^ 


OUR BOOK SHELF 

1, —Les Roches ; Descriptions de Uurs Ailments i Methods 
de Ditermination, etc. Par Edouard Jannetaz, Docteur fes 
Sciences, etc. (Paris: J. Rothschild, 1874.) 

2, —Les Mine^raux: Guide Pratique pour leur D^termi- 
nation^ etc, J’ar F. de Kobell. Avant-propos et Addi¬ 
tions, par F. Pisani^ Professeur de Chimie etde Mindra- 
logie. (Same publisher.) 

3, — Le Monde Microscopique des Eaux, Par Jules 
Girard. (Same publisher.) 

These three works form part of a series of popular 
scientific treatises issued by the enterprising Paris pub¬ 
lisher, M. Rothschild. They are small volumes neatly 
printed and got up, and Nos. 1 and 3 are fully illustrated 
with well-executed cuts. 

No. 1 is intended as a practical guide for the use of 
engineers, geologists, mineralogists, agriculturists, and 
pupils of Government schools. It is illustrated with 
thirty-nine woodcuts, contains a great deal of valuable 
information in small space, and seems well calculated to 
form a useful little handbook for the classes mentioned. 

No. 2, which is a translation from the tenth German 
edition of Kobeli’s work by Count L. de la Tour-du- 
Pin, with a preface and additions by Prof. Pisani, is 
intended for the use of chemists, engineers, manufac¬ 
turers, &c., and, like the above, seems well calculated to 
serve its purpose, of helping those who have a moderate 
knowledge of chemistry to analyse speedily and exactly 
the principal minerals. 

No. 3 is of a much more popular kind than the two 
previously mentioned works ; its author, M. Girard, is 
well known as a successful populariser of scientific results. 
It contains sixty-eight bcauti ul and useful cuts. It is 
intended as a handbook to those who wish to derive 
amusement and instruction from the use of the microscope, 
and takes up successively some of the principal points in 
the anifnal, vegetable (existing and fossil), and mineral 
kingdoms. 

Nos. 1 and 2 have very full indexes appended. 


LETTPIRS TO THE EDITOR 

{The Editor does not hold himsdf resfonsihie for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers o/^ rejeefeJ manuscripts. 
No notice is taken of anonymous commnniciiiions.’\ 

Periodicity of Auroras 

On my return to Newcastle-on-Tyne I take the opportunity 
of being able to recur to books of refertfiice lo reply to a question 
put by Mr. Procter, in Nature (vol. x. p. 355), whether any 
complete catalogues of auroras have been constructed, and if they 
show indications of periodicity in its displays. Ksemtz’s “ Meteoro¬ 
logy,” in which almost every feature of the weather capable of 
being chronicled has been fully catalogued, probably contains a 
list more or less complete, up to its author*s time, of all then 
known descriptions of auroras. If thib be so, it has probably 
served for the groundwork upon which later and more complete 
catalogues have been compiled|extended, and completed in his 
own and other countries. Dr. Heis, the director of the 
Pri^ssian Observatory at Munster, in Westphalia, is especially 
active in 'collecting information of the slightest appearances of 
aurora in any^ quarters of the globe, from whence published or 
pnvate descriptions of them can be obtained. Evety succes¬ 


sive number of such works as Mr. G. J. Symons’s Monthly 
Meteorological Magazine and the Quarterly yournal of the 
Scottish Meteorological Society contains, in a few pages of 
“ meteorological notes ” on the weather peculiarities of each 
month from their numerous observers, a lust of scattered aurora- 
observations, which is probably as complete for the British Isles 
during the years in which these publications have been carried 
on, as the perfect or partial clearness of the sky over this 
country, and indeed over some adjacent continental stations, 
enables such a list to be made by observations. But tliis collec¬ 
tion, invaluable as it is for our own immediate field of registry, 
is not assorted, nor suited, without extension by the help of 
similar collections made in surrounding foreign countries, to be 
regarded as a sufficiently extensive list of auroras for dealing gene¬ 
rally with the question of their periodicity. The present state of 
progress of our knowledge, with regard to auroral frequency, wc 
owe largely, if not almost entirely, to the researches of Prof. E. 
Loomis, of Yale College, U.S., the results of who^c discussion 
of the collateral views and considerations involved in them will 
be found in numbers of the American four mil of Science for 
July i860, Se})t. 1870, and April 1873. In the first of these 
papers, a map of lines of equal auroral frequency for the northern 
hemisphere is presented, dividing the northern area of the globe 
into zones encircling the arctic regions. It appears, for example, 
from this map, that auroral displays arc not very much more 
frequently visible in St. Petersburg than tliey are in London, 
and that even Boston and Kdinburgli are as frequently visited by 
them as the great northern capital itself. An oval belt of 
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greatest auroral frequency encloses together the nortligcograpliica 
and north magnetic poles, covering all the European, Asiatic, and 
American coast lines of the Arctic Ocean, and passing onwards 
fiom tlie latter across Hudson’s Bay, the mouth of Baffin’s IHy, 
and Iceland, back to the North Cape. Fur a short distance 
within this ample bell auroras continue to be tolerably frequent, 
and grov/ comparatively more scarce in Smith’s Sound and the 
nort&rii parts of Baffin’s Bay, and indeed apparently in piopor- 
tion as the geographical north polar regions arc approached.* It 
is with the outer and nut with the inner margin, however, of this 
ring-maximum of auroras that observers in erdinary latitudes arc 
concerned, and it is pointed out in his most recent paper by 
IVof. Loomis, that in constructing general catalogues fur de¬ 
ciding questions of auroral periodicity, a line, or at least a re¬ 
stricted zone, bordered northwards and southwards by lines of 
equal auroral freqiiencv, shoiiUl be chosen as the localities from 
which observations may be gathered. To place this line or l)e'.t 
in the .zone itself of almost constant auroral activity, where 
auroras can only vary periodically in brightness rather than in 

* Xi will ba lemcnibered that in C-'apf. Kane’s dcscripucm of a winter- 
clctGiuiun of his vessel in Smiih’s Sonnet (the norilicrninost passage from 
Itan'in’s Jtay, about emlit and-adialf degrees from the iiortli pole), it is related 
that the feehti^ of prolonged darkness at lengdi became so oppressive that 
even the Esquimaux dogs were alFected by it, and when excluded from the 
luxury whined piteously for light. A darkness so deep and endurinir as this 
description suggests can scarcely have been broken, as it occurs in the more 
favoured belt twenty degrees south of this high latitude, at the moiitti of 
Davis Strait, by the ilUiinination of bright rays and flashing beams of con¬ 
stantly appearing fine auroras. The position occupied by Capt. Kane was 
not more than two or three degrees from the general centre of the region of 
fast-dumaisliing auroral frequency, embracing the whole Arctic Ocean, which 
IS shown on Prof. Loomis’s auroral map as merging insensibly on all sides 
into the broad or narrow belt of greatest auroral activity surrounding it. The 
latter seems to follow very nearly along its whole extent, with a correspond- 
ittg strong depression and expansion of its width towards Hudson’s Bay, the 
general direction of the arctic coast-line. 










Oct. 22, 1874 I 


NATURE 


501 


frcqucDcy, would be of no avail for enumerations ; the zone 
selected must be one of occasional auroras, arising only from 
the southward spreading of the strongest disturbances of the 
ever-beaming and sometimes forth-sallying illuminations of the 
north. 

It is also for such other obvious reasons,that years of 
arctic exploration tend to appear in general catalogues as 
years of extraordinary auroral frequency, and that observations 
in Asia, Western America, and in the whole of the southern 
hemisphere have for the most part been made but recently or 
at very irregular intervals, that the use of general auroral cata¬ 
logues ill questions of periodicity calls for much selection and 
reduction of the 'miscellaneous mass of observations. A most 
extensive general auroral catalogue appears to have been pub¬ 
lished early last year, or at the end of the previous year,* by 
Prof. I-overing, of the United Stales, of which Prof. TA>omis 
has employed the materials, and of which he acknowledges the 
completeness in terms of commendation. It extends from the 
year 500 B.c. to the year 1864, and includes with its supple¬ 
ments upwards of 12,000 cases of observed auroras. For the 
following years, from 1864 to the end of 1872, Prof. Loomis has 
continued the catalogue for a restricted area suited to the question 
of periodicity, partly from American sources, and partly (in 
Europe) from the periodical journal published by Dr. Heis, 


Woehensekrift fur Astronomit und MHtorologU. The selected 
region of observation is limited on the north by an iso-auroral line 
skirting the northern boundary of the State of Massachusetts 
and crossing the Atlantic from near Boston to the north of Ire¬ 
land, passing thence between England and Scotland, and through 
the northern part of Jutland, a little south of Stockholm, to a 
little north of St. Petersburg, where it continues its course in 
Russia as far as long. 40” E. from Greenwich. The meridian of 
this longitude (nearly that of the eastern ends of the Black Sea 
and Red Sea) limits the area on the east. It is similarly limited 
westwards by the meridian of 80® W. from Greenwich, including 
Washington, and the eastern, but none of the western States of 
North America. A lengthy ^neral catalogue for this region 
was extracted by Prof. Loomis from Lovering*s list, including 
all the auroras recorded in it in the yearn between the beginning 
of the year 1776 and the end of the year 1872, with their 
month and dates. The whole of this long list, supplemented in 
great measure by his own inquiries, is given at full length at the 
end of the last paper {mp, cU .) by Prof. Loomis. The number 
of auroras in each year, or their annual frequency, is then 
obtained and laid down in a curve for the whole interval of 
ninety-six years of the observations. On the same plate is pro¬ 
jected the mean daily range of magnetic declination, and the 
relative extent of black spots on the sun’s disc for the same 
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series of years of observation; the latter from Wolff’s numbers, 
and the former from the average of magnetic observations made 
at Prague from the year 1777 to the year 1871 inclusive. Very 
uncouth in appearance are all these curves : and the curve of 
annual aurorsd frequency is far the most shapeless in outline of 
them all; but the leading crests and troughs of the ruling 
eleven-year period of the sun-spot curve are conspicuously 
reproduced in each of the other two curves, so that it is difficult to 
say whether the auroral curve or the curve of magnetic decli¬ 
nation is the stricter in its adherence to the times of maxima 
prescribed to it by the solar spots. In two cases, however, 
the auroral maximum took place some three years, and in 
another case about a year, too late (1840, 1851, 1871). The 
maximum of the magnetic disturbance curve also took place on 
one of these occasions (1838) a year later than the sun-spot maxi¬ 
mum, while in the year 1787 both the auroral frequency and 
•magnetic disturbance curves attained tlieir maxima together 
between one and two years earlier than the sun-spot curve. 

Prof. Loomis concludes that the times of auroral minimum and 
.maximum frequency happen on an average from half a year to a 
year later ±an the same ctitical times of magnetic disturbance 
•and of the sun’s relative obscuration by black spots; that they 

♦ '' Memoirs of the American Academy,” vol. x. 


are more nearly related to the same times for the magnetic daily 
range than for the sun-spot curve, and that the time of greatest 
auroral frequency lasts longer than that of the sun’s obscuration 
by spots or of the magnetic needle’s greatest daily disturbances. 
A ptriod of very moderate activity in all the curves is embraced 
between the maxima of 1788 and 1830, which is particularly 
noticeable in the scarcity of auroras and in the smallness of the 
magnetic oscillations in that period. More than 4,000 auroras 
are included even in the limited selection from Prof. Lovering’s 
catalogue used by Prof. Loomis to establish these results, and 
yet llie interval of ninety-six years (during which the magnetic 
declination had been continuously observed) to which it is con¬ 
fined proves to be too short to determine certainly the long cycle 
of activity and repose that seems to govern the times of greatest 
auroral frequency for years together, in long recurring periods of 
between half a century and a century. In a previous paper (the 
second in the American Journal of Science above quoted), ProC 
Loomis had arrived at all the conclusions of the pap^ juat 
described from an auroral catalogue of his own construction, of 
observations in not very northerly latitudes of Europe and in 
the United States ; extending, however, onl^ to the year i8$0, 
the closing year of the magnetlcal observations at Prague titen' 
accessible to him. A period .of about sixty years, mm the 
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maximum of the year 1790 to that of 1850, was thence concluded, 
perhaps too confidently, as the real length of this long cycle of 
auroral frequency. 

On turning to Ksemtz’s “ Meteorology ” (translation by C. V. 
Walker, 1848, p. 458), I find that the author, with his usual cx- 
'haustive completeness has constructed a general list of auroras 
ot^rved up to his time (about the year 1820), and has esta¬ 
blished from it certain laws of their periodicity. The list itself, 
although not given for brevity in the translation, is in all 
probability contained in the original, and it must embrace up¬ 
wards of 3,000 cases of auroral occurrences, since a ttble of 
about that total sum showing the numbers recorded in each of 
the several months of the year is given as the most important 
scientific result of the compilation. The numbers seen in March, 
September, and October are about half as great again as those 
recorded in any of the adjacent months, and about twice as 
great as have been recorded in either of the two mid-winter 
months of December and January, when the length of the nights 
is yet must favourable for their registry. That the numbers of 
auroral displays noted in June and July are relatively very small 
is easily explained by the length of the twilight in those months 
in European latitudes, rendering many, that would be conspicuous 
exhibitions in darker nights, invisible. 

The times of greatest annual activity of the auroroe are thus 
about the seasons of the equinoxes, when the seat of the most 
direct action of the sun's rays upon the earth’s surface is under¬ 
going its most rapid changes during the sun’s yearly coarse ; and 
when nearly the same parts of the earth’s surface continue to l)e 
heated directly by the sun’s rays at the seasons of the winter and 
summer solstices, there are times of comparative repose and 
tranquillity among the exhibitions of auroral outbreaks. 

Regarding a secular period, Ksemtz's Catalogue appears to 
have shown nothing positive. period of this kind," he 

writes, “occurred between the years 1707 and 1790, attaining 
its maximum about the year 1752; since the year 1820 they have 
again continued to become more numerous." This maximum in 
the year 1752, and those shown on Prof. Loomis’ auroral curve 
about the years 1780-90, 1850, and 1870-72, agree very ill with 
each other, or with the return of a const int cycle of loag period 
connecting them together; the succession more nearly resemliles 
that of periods of hot summers, or of cold winters, governed by 
fixed laws that have not yet been discovered in their returns and 
durations : and seems to point to causes infiuencing the production 
of auroras very similar to those which determine some of the 
obscurest features of our seasons. Thus, since the commencement 
ot the earliest continuous temperature-records at the Royal Obser¬ 
vatory, Greenwich, in the year 1771, the commencement of winter 
or the arrival of a mean daily temperature of 40” has fiuctuated 
between the months of November and December, apparently 
from different degrees of prevalence in those months of an 
annual tide of south-west wind then reaching a maximum in 
the British Isles. Assuming changes in the strength of this 
wind to be the cause of the observed fluctuations and of a gradu¬ 
ally increasing retardation of winter and secular rise of mean 
temperature in the months of November, December, and January, 
noticed by Mr. Glaisher during the first half of the present 
century, the average course of this phenomenon, when submitted 
to examination, resembles very closely the general course of the 
curve of auror^ frequency. There was a sensible retardation of 
the winter season from about the year 1775 to abuut the year 
1790, followed by a marked acceleration from the latter year 
onwards through nearly the first quarter of the present century, in¬ 
dicating apparently a considerable abatement of south-west, anti¬ 
trade, or equatorial currents, on an average, for that lengthened 
period. The acting cause however return^, and its strength 
may be gathered from the fact that the mean temperature of me 
month of December at Greenwich during the twenty-five years 
from 1825 to 1850 was higher in eight years than that of the month 
of November, an anomaly which had only taken place thrice in 
the first c^uarter of the century. The last occurrences of the same 
kind, with which I am acquainted, happened in the years 1858, 
1861, and 1862; but the strong retardations of winter, noticeable 
towards the year 1850, were thra rapidly disappearing, and it is 
not improbable that m the farther fluctuations that have since 
followed, a new correspondence between the secular rise of tem¬ 
perature of the months of November, December, and January at 
Greenwich, and the considerable maximum of auroral intensity 
reached during the years 1870-1873, may be found to bear oat an 
analogy which is toly hazarded here, in the absence of a better 
v^ing hypothesis, as an apparently real and perhaps not alto¬ 
gether unnatural connection. 


With regard to the relative proportion between eastward and 
westward movements of auroral rays, I know of no observations 
that have been made that can offer Mr. Procter any addition^ 
information. The possibility that auroral streamers may be up- 
rushes of positive or negative electricity to a point of saturation 
m the highest regions of the atmosphere, followed by down- 
rushes of the same electricity when the exciting cause in the 
interior or on the surface of the globe subsides, might be well 
proved by such observations. The existence of the motion shows 
that the auroral rays diverge sensibly from the earth’s lines of 
magnetic force, probably in the endeavour (whether effectual or 
not is indifferent to the explanation) of the Aurora Borealis and 
Aurora Australis to combine and to neutralise each other (perhaps a 
rare occurrence) across the equator. The strength of the motion of 
the beams may be some measure of this tendency, and its absence 
a sign that the aurora is local and of comparatively little generality 
and extent. It may here be remarked that the annual periodicity 
of auroras differs entirely from that observed in the average fre¬ 
quency of sporadic shooting stars, which reiches a maximum in 
August and Septeml)er, but has a well-marked minimum in 
March, resembling the single cold of winter and the single heat 
of summer produced three months earlier, in each year, by the 
tropical motion of the sun. A marked frec]uency of auroras on 
the dates of January 1-3, April 19-21, August 9-11, October 
18-21, November 14and 27, and December 10 *12, when meteor- 
showers of various degrees of brightness are of almost annual 
occurrence, has not, as far as I am aware, been definitely traced 
and established ; but the large auroral catalogues recently pub¬ 
lished by Prof. Loomis and Prof. Lovering will, it is evident, 
supply very valuable materials by which any such connection 
between auroras and periodical meteor-showers, if it exists, can 
be more thoroughly investigated and determined. 

A. S. IlERSCilEL 


Automatism of Animats 

Your correspondent Mr. Wetterhan, has, I think, misun¬ 
derstood Prof. Huxley’s argument; which is, not that the 
adjusted motions he refers to never were the result of conscious 
and voluntary motion, but that they are not so now. His letter 
has, however, induced nae to call attention to what has always 
seemed to me a real difficulty. As I understand automatic or 
reflex actions, they arc those which have been so constantly 
repeated and which are so essential to the well-being of the 
individual, that the various nerves implicated have become so 
perfectly co-ordinated that the appropriate stimulus sets the 
whole machinery in motion without any conscious or voluntary 
action on the part of the individual. Thus we can quite under¬ 
stand how a paralysed limb would be drawn up when the sole of 
the foot is tickled or the toe pricked. If, however, any such 
irritatton continues to be felt in the normal state, a man would 
stoop down and remove the irritating substance with his hand, 
or would place his foot upon the opposite knee, and, stooping 
down, endeavour to the object which caused the irri¬ 
tation. But these are conscious, not re^ex, acts. They are not 
repeated often enough, and are not sufficiently identical in form, 
to become automatic ; and we are not told that a wholly para¬ 
lysed human bodv does actually go through these various mo¬ 
tions, as it certainly would do if not paralysed. 

Now, in the ca% of the frog I can quite understand the jump¬ 
ing, swallowing, swimming, and even the balancing; for all 
these are actions so essential to the animal’s existence, and so 
often repeated, durii^ life, as to have become automatic. So. 
also, I can understand the drawing up of the foot to remove an 
imtation on the side of the body, for with the short-neclced frog 
this too IS an essential, and must have been an oft-repeated 
^lon. Hut we are further told that “ if you hold down the 
limb sotiwt the frog cannot use it, he will, by and by, take 
the Umb of the other side and turn it across the tody, and use it 
for the same rubbing pro»ss.” Now, thte seems to me not to be 
explicable by automatic or reflex action, because it cannot have 
been an action frequently if ever performed during the life of 
every fr^. It is true that from the co-ordination of the move* 
ments of the ^posite limbs, we might expect, if the irritation 
were continned, and the leg on the same side kept for some time 
m motion, that the other leg would begin to move in the same 
way. But what causes it to move in a quite different and un¬ 
usual way, across the body to the opposite side: and this, as 

relaM, at once and without first trying its own side? The most 
uwal Motion of both lew is directly up and down, each on its 
own side. What is it that ciuscs one of these legs, when it 
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begins to move, not to move in the usnal way (that which is auto* 
matic during life), but in an unusual manner, which must have 
been very rarely, if at all, used during life, and when used must 
have been purely conscious and voluntary ? I think I cannot 
be mistaken in considering this to require some explanation. It 
may be that the frog U constantlv, during life, crossing one foot 
over to rub the opijositq side of the body; but we cannot accept 
this as an explanation unless it has been observed to be a fact. 
What puzzles me is, that Prof. Huxley, Dr. Carpenter, and Mr. 
Darwin, all refer to this case as an example of reflex action, and 
none of them see any difficulty in it, or seem to think that it 
requires any more explanation than the remaining quite intelli¬ 
gible cases. As others may, like myself, feel the difficulty I 
have endeavoured to point out, I hope some of your physio¬ 
logical correspondents will enlighten us if they can. 

Alfred R. Wallace 


Supernumerary Rainbow 

In Mr. Backhouse’s letter (Nature, vol. x.p. 437) he remarks 
that the supernumerary rainbow is commonly seen only in the 
upper part of the arch. Dr. Thomas Young, in his Bakerian 
Lecture (“Works,” vol. i. p. 185, or Phil. Trans. 1804), after 
explaining the supernumerary bow by interferences, quotes a 
paper in vol. xxxii. of the Phil Trans., in which Dr. Langwith 
describes his observation of a supernumerary bow on August 21, 
1722; then remarks : “I have never observed these inner orders 
of colours in the lower parts of the rainbow. 1 have taken notice 
of this so often that I can hardly look upon it as accidental; and 
if it should prove true in general, it will bring the disquisition 
into a narrow compass ; for it will show that this effect depends 
upon some property which the drops retain whilst they are m the 
upper part of the air, but lose as they come lower and arc more 
mixed with one another.” But I am not aware that anyone has 
ever remarked an appearance which struck me on seeing a few 
days ago a very complete primary and secondary bow with a 
portion of two supernumerary bows within the primary and about 
the highest part of the arch. To my eye the supernumerary bows 
w'^cre concmtric with the primary. My son agreed with me 
as to this appearance when 1 pointed it out to him ; yet I thought 
It was probably an illusion till the following explanation occurred 
to me. 

Thy rain-drops may be presumed to be smaller high in the_'air, 
and to increase as they descend. 

Now, the smaller drops produce wider interference fringes than 
the larger drops do. Hence the supernumerary bow is widest 
and therefore farthest from the primary at the top of the arch, and 
gets narrower and nearer to the primary as it descends the arch 
on each side, and in the lower parts ” ultimately fines away to 
nothing. According to this theory the supernumerany bow is 
not always concentric with the primary, nor indeed circular. 

It should be observed that another reason for the interference 
bow being seen most frequently at the highest part of the bow is 
that the small drops high in the air are probably more uniform 
in size than the larger drops lover down. 

Oct 8 Joseph Blackwurn 

Colour in Flowers not due to Insects 

The doctrine that the conspicuous colours of flowers are 
entirely due to the necessity for cross-fertilisation by the agency 
of insects seems to be taking the world by storm. It is sup- 
rted by Mr. Darwin and Sir John Lubbock. It could scarcely 
put forward on better authority. Y et there are several facts 
with which it does not harmonise. For instance— 

1. Cultivation increases the size and colour of flowers quite 
independently of the existence or non-cxistcnce of insects. 

2. Double flowers in which the doubling arises from metamor^- 
phosis of stamens or pistils are more showy than the single forms, 
yet insects can be of little use to them, since they are either 
partially or entirely barren. The double-blossomed cherry is 
brilliantly conspicuous, but it bears no fruit. 

3. Such abortive flowers as the cultivated Guelder Rose and 
H^rangea depend for their beauty upon the destruction of the 
reproductive o^ans. If their increase splendour is meant only 
as a lure to insects, it is surely an absurd failure. 

4. The autumn colours of leaves and fruits can serve no such 
purpose, vet these a^ often as bright and conspicaous as the 
flon^ets of summer. 

5. Fungi and Ikhens exhibit briBfasd; cohmri, whieh ein hdrrd 
nothing to do with insectrfertilisation. 


Do not these facts indicate that though insects may be 
attracted ' by conspicuous colours, and may have some influence 
in the maintenance of coloured species, there is yet a deeper and 
more permanent cause for the colour itself? 

Leicester, Oct. ii. F. T. Mott 


Habits of Squirrels 

Would you permit me to ask of your readers a question or 
two upon the habits of squirrels ? 1 have had one in my posses¬ 
sion, from the age of three weeks, for more than two years. I 
have noticed that whenever it cleans itself, after licking, it sneezes 
violently three or four times into its forepaws, then rubs them 
thus damped over its for. It seems to have the power of sneezing 
at volition. 

Now, is this habit of sneezing, for the' purpose of cleaning 
itself, a habit peculiar to squirrels; or is it shared by other 
animals ? 

I notice also that frequently when it is going thoroughly to 
clean itself it jerks its forepaws over its ears, bringing them back 
over its eyes, and always causing a milky liquid to suffuse the 
eyes. This liquid swims over the eye, and then is absorbed. I 
have thought that it may use this secretion also for the purpose of 
moisture. The animal is in perfect health and splendid con¬ 
dition. 

A squirrel I had three years ago also had this habit, tliou^ in 
a slighter degree. D. T. 

THE NEW VINE-DISEASE IN THE SOUTH¬ 
EAST OF FRANCE 

I. 

have before us the Reports presented to the 
French Academj? of Sciences by the delegates of 
the Commission appointed by that body to investigate the 
phenomena of the new and terrible disease of the vine in 
the south-east of France—a disease which is fraught with 
the most serious consequences to the material prosperity 
of that country, which depends on its wine as a source of 
national wealth not less important than are our coal and 
iron to us. 

It was in the autumn of the year 1871 that the Academy 
of Sciences directed special attention to the communica¬ 
tions which poured in upon it from all quarters relative to 
the ravages of the new parasite of the vine in the South of 
France; and at the sitting on the 25 th September in that 
year, it charged a Commission, consisting of M. Dumas 
as president, MM. Milne-Edwards, Duchartre, and 
Blanchard, to investigate the means of coping with the 
disease. The Commission examined with the greatest 
care all the manuscripts and printed monographs which 
were brought under its notice, and paid particular atten¬ 
tion to the scrutiny of the leaves and the roots attacked 
by the Phylloxera vastairix (for such is the name which 
has been given to the new insect), which had been sent 
to it from different places in France % and, with the object 
of giving to its labours the active direction necess^y in 
such circumstances, it decided to confide the execution of 
them to three delegates, viz. MM. Balbiani, Max Cornu, 

I and Duclaux, whose learned researches in zoolog)S 
botany, and chemistry, suggested recourse to them, and 
they were accordingly charged with the pursuit of all the 
observations which the subject would allow of, on the 
actually affected territory. 

II is worth our while, at the outset, to observe the thorough 
and methodical manner in which an attempt h^ been made 
to wrestle with this new enemy of the matenal welfare of 
France, and the application of the resources of science to 
unravel as exhaustively as possible the causes and maimer 
of extension of the invasion of the parasite from its first 
appearance till the present time. We in England are too 
apt in similar cri^s to neglect the practical emplojrm^nt 

scientific means, to depend on private and individoal 
exertions for the investigation and treatment tA- the 
different causes which threaten the national wealth or 
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prosperity ; and though in the long run perhaps we come xpense of interests to which speedy action and promp 
out of the difficulty in a manner not altogether unsatis- methodical treatment are the only means of preservation- 
factory, still such result can only be obtained at the But in France and in most of the continental countries of 



Map showing the spread of Phylioxcra {tom 1865 lo 187a. 


Europe, the State, or at least important corporate bodies, case we have the studies of men of science on this subject 

come quickly to the aid of science, which, thus subsidised of altogether national importance, studies which, if wo 

4* ^ can penetrate far deeper and can have a mistake not, should go far to direct the efforts of the 

ireerpiay for its researches. As a result, in the present nation into the right course of treatment for the extirpa^ 
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tion of this alarming scourge, which has destroyed the 
produce of so many of the fairest vineyards of the south¬ 
east of France. 

It is a matter of no difficulty to master the history of 
the new disease produced by the Phylloxera^ and to trace 
its growth from the earliest beginnings. The first 
definite signs of the invasion of the parasite were observed 
in the year 1665, at a spot (plainly marked in the maps 
annexed to the report of M. Duclaux, and now copied for 
our readers) oit the plateau of Pujaut, near Roquemaure, 
in the neighbourhood of Avignon, and in the department 
of the Card, on the west bank of the river Rh6ne. Though 
in this year it attracted but little attention, in 1866 it 
descended rapidly from the plateau to the outskirts of the 
yillaTO of Roquemaure, and ^so appeared in* several spots 
in the departments of Vaucluse and the Bouches du 
Rh6ne, both lying on the east side of the river-valley. 
It was the owner of a vineyard in this latter department, 
a M. Delorme, of Arles, who was the first to recognise the 
disease, while still in the birth, as a new disease, and to 
have the presentiment of the disasters which would follow 
in its train. At a later period a commission of the Society 
of Agriculture of the Hdrault visited by request the vine¬ 
yards around Saint-Rdmy, and a member of that com¬ 
mission, M. Planchon, discovered that the cause of the 
vine-disease was an insect destined to be the subject of 
so much discussion, and to become the source of so much 
misery.” It was he who afterwards gave the parasite the 
name which it has since borne everywhere —Phylloxera 
vastatrix. 

Before proceeding to describe the ravages of the insect 
and the manner in which it ultimately causes the death 
of the vine, it will be well to show the progressive 
extension of the disease itself over the country adjacent 
to the Rhone valley and lying inland to the north of the 
Gulf of Lyons. M. Duclaux has shown us, in his series 
of maps annexed to his report, the progress of the disease 
between the years 1865 and 1872, and marks it as gra¬ 
dually extending from the little spot first attacked in the 
neighbourhood of Avignon till in the last of those years 
it included the whole country between Valence on the 
north and Marseilles on the south, while westwards and 
eastwards it extended to Montpellier and Aix respec¬ 
tively, thus covering, roughly speaking, nearly four de¬ 
partments, viz., the Gard, the Drome, Vaucluse, and 
Bouches du Rhone. We are told in the memoir of M. 
Louis Faucon,also presented to the Academy of Sciences, 
and embracing a later period than that of M. Duclaux, 
that the disease extended to an alarming degree in the 
year 1873, at the same or a greater progressive rate, 
and had established itself in that year in no less than 
twelve departments of South-east France, having spread 
into the Ard&che, the Basses-Alpes, Var, Isire, H^rault, 
and even reaching so far as the Gironde and the two 
Charentes. 

We may gain a more precise idea than can be afforded 
by a mere observation of the geographical extension of 
tne disease, of the disastrous nature of the ravages of the 
Phylloxera^ by the examination of some of the statistics 
of the grape-crop in successive years in some of the de¬ 
partments attacked. Thus, in the department of Vaucluse, 
where the disease showed itself in 1866, there were in 
1869, according to the results obtained by the depart¬ 
mental commission instituted at Avignon to observe on 
the new vine-disease, 6,000 hectares absolutely dead or 
dying, and a much larger number already attacked, which 
have since succumbed to the parasite. Out of the 30,000 
hectares of vineyard comprised in this department, 25,000, 
or five-sixths of the total area, have been destroyed. In 
the Gard, where the vine flourishes better than in the 
above-mentioned department, the ravages of the disease 
are yet most terrible, for in 1871, in the arrondissement of 
Ux^s, but one-half of the average crop was produced, and 
in the arrondissement of Nismes, a tenth part of the crop 


was destroyed. These proportions, moreover, have in¬ 
creased since that year. 

If we examine the mischief done in the less extended 
areas of the communes, we shall obtain a still clearer idea 
of the rapid spread of the disease 

Commune of Graveson. 


1865-66-67 

mean crop 

io,cxx> hectolitres 

1868 


5,500 

91 

1869 

>> 

2,200 

99 

1870 

99 

400 

9, 

1871 

99 

250 

99 

1872 

91 

100 

9 , 

1873 

99 

50 

9 , 


In the commune of Maillannc the crop in 1868 was 
only 40 per cent, of the average of the three preceding 
years, while in 1869 it was only 10 per cent. In the com¬ 
mune of Eyragues the crop in 186S was about 33 per cent, 
of the average of the three preceding years, and in 1869 
there was a further falling off of about 10 per cent. In 
1870 the crop in the three above-named communes was 
almost entirely destroyed. From instances such as these, 
fairly selected from many others equally tragic in their 
stern figures, we may form some idea of the magnitude 
of the disaster. Indeed, it is difficult to see, so rapid is 
the extension of the disease, how, unless some potent and 
effective remedy can be soon applied, any vine-bearing 
district in France can escape the visitation of the 
Phylloxera, 

Though there can be no doubt that the Phylloxera is 
the cause of the new vine-disease, this conviction was by 
no means arrived at at once, nor without considerable 
doubts being thrown upon it by those whose better judg¬ 
ment was obscured by the confusion of concomitant phe¬ 
nomena such as drought, cold, and impoverishment of 
the soil with the real source of malady of which they 
were the companions. Others, even now, hold that the 
Phylloxera is the effect and not the cause of the disease; 
this idea M. Faucon dissipates satisfactorily in his treatise 
by the following reasoning :—A vine is watched which is 
in a perfect state of health and vigour; not a single para¬ 
site is discovered in the ramifications of its roots. A day 
comes when the destructive insect invades it—it resists 
for some time; the Phylloxera lays its eggs, multiplies 
its numbers, and with them its attacks. The stem of the 
vine begins to show signs of the disease, and if the roots 
are laid bare, they may be observed to have deteriorated 
in some degree from their normal state. The multi¬ 
plication of the insect continues, and assumes such 
proportions as to form yellow spots of no small 
size, the result of the close collection of a large 
number of the insects, whose puncturings arc so numc- 
I rous and so incessant that the roots can no longer 
perform their proper function, the nutrition of the plant, 
which, in consequence, falls into a most evident Mate of 
sickliness, lingers on for some time, and eventually dier. 
The Phylloxera takes its first food where it can get it 
with the least difficulty. After it has exhausted the sur¬ 
face rootlets, tender and succulent as they are, it attacks 
others deeper down; then it spreads over the hardier roots, 
till at last the prodigious increase of its family causes it to 
overrun the whole radical system of the plant, and even 
the part of the stock of the vine which is underground. 
It abandons the exhausted plant when it is of no more 
use to it, and its instinct turns its steps towards a new 
vine, where it can find fresh food. The work of destruc* 
tion in a vine, especially if it be vigorous and the soil 
nutritious, is not completed in a few days. A year may 
pass without the vine exhibiting any marked si^ of sick¬ 
ness. The store of vigour which it contains in itsetl^ 
added to that which it imbibes for some time after it is 
attacked in the soil, will permit it during one or even two 
seasons to perform the doable functions of nourishing both 
itself and the parasite which eventually destroys it. M, 
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Faucon’s observations^ confirmed by those of all the 
other persons who have made positive investigations for 
themselves, have established that— 

1. The number of insects on a plant is in direct and 
constant accordance with the state of the roots. 

2. According as the state of the roots is healthier, is the 
number of insects greater. 

3. The number diminishes in proportion to the ex¬ 
haustion and consequent death of tlie roots. 

4. On an absolutely dead plant it is impossible to dis¬ 
cover a single insect. Surely, therefore, the Phylloxera 
is the cause, and the only cause, of the vine-disease, since 
its appearance invariably precedes the rotting of the roots, 
and never follows on their decay. 

We postpone till next week the description of the 
Phylloxera :tself and the manner in which it attacks and 
ultimately kills the vine, together with the mention of the 
various means which have been proposed for the extir¬ 
pation of the disease. 

(To be continued^ 


PHYSICS AT THE VNIVERSITY OF LONDON^ 

the present time, when the bulk of the educated 
population of many countries may be divided into 
the three classes of E raminandi^ Examuuitiy and Exami- 
iiatores^ a large part of any discussion of what is called 
the higher education must inevitably be devoted to the 
question of examinations. Usually, if the matter is dis¬ 
cussed from the point of view of those whose business it 
is to teach, the result is the condemnation of examinations 
- in general as unfavourable to all thorough study; and, 
from whatever quarter the discussion proceeds, it seems to 
be taken for granted that the functions of the teacher and 
those of the examiner are naturally opposed to each other. 
And indeed no one who has given any attention to the 
question can doubt but that such an opposition really docs 
exist in very many cases. Originally employed by teachers 
themselves to consolidate and test the results of their 
instruction, examinations were at first a natural part of 
the educational system ; but of late years tliey have 
rapidly developed into an independent species, which has 
separated off from the parent organism and now too 
often tyrannises over it. As of other developments, so of 
this, we are bound to believe that it is an adaptation to 
co-existing conditions, and therefore fulfils some useful 
purposes ; but, from the teachcr^s point of view, as soon as 
examinations become detached from instruction, and 
come to be the end of learning instead of a means of 
teaching, the evils they produce are much more apparent 
than these benefits. When they have no worse result, 
they are apt to be viewed by students as affording them 
an authoritative standard, independent of the judgment of 
their professors, by which to decide what subjects of study 
and what parts of these subjects are of sufficient import¬ 
ance to be worthy of their attention. It is therefore not 
to be wondered at that such examinations should be 
looked upon by teachers with dislike, as being hindrances 
and not helps to their work, or that we should hear 
frequent protests against their excessive multiplication. 

While, however, I in general heartily sympathise with 
such protests, and feel strongly that the difficulty of honest 
and thorough teaching in my own subject is greatly in- 
,,creased by the regulations for those examinations which, 
in fairness to the students attending my lectures, I am 
bound not to lose sight of, it does not seem to me that the 
remedy for the evils complained of is to be looked for in 
the abolition of the present examination system* This 
system is no doubt defective in many ways, and we may 
perhaps hope that some day it will be replaced by one 

* Introductory lecture delivered at the opening of the Session of the 
rarolties of Arts and Laws and of Science, in University College, London, 
on Monday, Oct, 5,1874. by G. Carey KoMer, F.R.S.,i?rofes»or of Physics. 


more accordant with sound educational principles ; for 
the present, however, it exists, and must be recognised as 
one of the conditions under which our work has to be 
done. Practical wisdom therefore leaches that instead of 
trying to get rid of it, wc should strive as far as possible to 
improve it, to lessen its faults, and to develop whatever 
good it may be susceptible of. 

It is admitted on all hands that examinations carried on 
in direct connection with teaching are of great educational 
value, of so much value indeed that no careful teacher 
ever thinks of doing without them. What, therefore, in 
the interests of sound education, we ought to strive for, in 
relation to those examinations which are not connected 
with any system of instruction, is that they should be 
made, as nearly as possible, what they would be if 
they did form part of such a system. It is perhaps 
too much to expect that this should be taken as * 
the leading principle in the case of examinations such 
as those, now so common in connection with various 
branches of the public service, which exist for the primary 
object, not of promoting education, but of preventing 
dolts and dunces from being supported at the public 
expense ; but, besides these, there are many examinations 
nowadays, which, though unconnected with teaching, are 
professedly intended for the advancement of education. 
Among such examinations, those of the University of 
London are on many accounts the most important, and 
the intimate relation between them and much of our work 
in this College seems to me to be a sufficient reason for 
considering how far the influence which, through this 
relation, they exert upon our teaching, is beneficial or 
otherwise. 

If any further justification be needed for discussing the 
educational tendency of the examinations of the Uni¬ 
versity of London, beyond the general one arising from 
the paramount importance of the improvement of educa¬ 
tion, it may be found in the history of the University. It 
is doubtless known to many of iny audience that the 
University of London was constituted, in most essential 
respects as it now exists, by a Royal Charter dated 
December 5, 1837, in order, “for the advancement of 
religion and morality, and the promotion of useful know¬ 
ledge, to hold forth to all classes and denominations of 
[her Majesty’s] faithful subjects, without any distinction 
whatsoever, an encouragement for pursuing a regular and 
liberal course of education.'’ The form which this en¬ 
couragement was to take was that of “ ascertaining, by 
means of examination, the persons who have acquired 
proficiency in Literature, Science, and Art, by the pur¬ 
suit of such course of education, and of rewarding them 
by Academical Degrees, as evidence of their respective 
attainments, and marks of honour proportioned thereto 
and it was directed that all persons should be admitted 
as candidates for degrees in Arts and Laws, who should 
produce certificates of having completed the course of 
instruction prescribed by the University cither in this 
College or in King's College, London, or in any other 
such institution as might be authorised by the Crown 
to issue such certificates. Rut in 1858, the Senate of the 
University obtained a new charter by which they were 
empowered to admit candidates to the examinations for de¬ 
grees in Arts, Laws, Science, and Music without requiring 
them to have previously pursued any prescribed course of 
study, or to have attended any particular place of in¬ 
struction ; and since that time no other qualification has 
been demanded of graduates of the University of Lon¬ 
don (with the exception of those who have taken degrees 
in Medicine) than the ability to pass the appointed 
examinations. 1 do not now propose to discuss the 
question whether the passing of an examination only 
affords as good ground for conferring academical dis¬ 
tinction as the passing of the same examination com¬ 
bined with studentship at some recognised college or 
other educational institution; my object at present is 
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simply to draw attention to the fact that the University of 
London, created in order to encourage the pursuit of a 
regular and liberal course of education/* no longer re¬ 
quires candidates for degrees in Arts or in Science to pass 
through any collegiate course, but considers that she 
sufficiently fulfils her mission by devising and carrying 
out into practice a system of examinations. It appears 
to me that this fact justifies all who are interested in the 
progress of sound education in demanding that these 
examinations should be so arranged as to encourage to 
the utmost possible extent thorough study and conscien¬ 
tious teaching. 

The present Regulations of the University do not in all 
cases seem to me to fulfil this condition as completely as 
they might do, and I therefore think that I may suitably 
make use of this opportunity for trying to point out their 
defects as definitely as I can, and for attempting, if pos¬ 
sible, to suggest improvements. I need hardly say, how¬ 
ever, that whatever criticisms or suggestions I may venture 
to make will refer almost exclusively to the Regulations 
affecting that branch of science, namely Physics, with 
which 1 am specially connected. I believe, nevertheless, 
that the general principles which it is of greatest import¬ 
ance to keep in view in framing an examination in any 
department of knowledge arc very nearly the same, and 
therefore I venture to hope that if the reflections which my 
experience of the London University examinations, both 
as an Examiner and as a Teacher, has suggested to me, 
are of any value in relation to my own subject, they may 
not be quite worthless in relation to others. 

In order to apply to the case of Physics the gene¬ 
ral principle that examinations and direct teaching 
ought to be only different ways of attaining the same 
object, it is needful to consider first of all what reasons 
there may be for including the study of Physics in “a 
regular and liberal course of education,” and what ought 
therefore to be the aim of teacher and examiner alike. 
With regard to this point, it will probably be admitted 
that the educational value of the study of Physics 
depends upon the mental discipline which it ensures, and 
not upon the individual facts, or even on the general laws, 
with which it stores the memory. It follows from the 
nature of the phenomena with which this science dea’s, 
that, to a much greater extent than has hitherto been 
the case with the phenomena of any other branch of 
science, the exact conditions of their occurrence have been 
ascertained, and the relations which they bear to one 
another have been expressed by definite numerical laws. 
In consequence of the precision which it is hence pos¬ 
sible to give not only to statements respecting individual 
physical phenomena, but also to statements involving 
general laws, the reasoning by which the conclusions of 
Physics are established assumes a stricter character 
than can be attained in any other branch of natural 
science. It may be confidently asserted that, for 
training the mind in habits of accurate thinking, no 
other study can be compared with that of Physics 
if properly pursued; for, while it affords abundant 
practice in deductive reasoning of mathematical strict¬ 
ness, it obliges us to give no less attention to the 
converse process of inferring general laws from particular 
concrete phenomena and the direct impressions which 
they make on our senses. It is this combination of de¬ 
ductive with inductive reasoning which constitutes the 
special value of the study of Physics for the purposes of 
mental discipline. It is quite true that the deductive pro¬ 
cesses of Physics are borrowed from Mathematics, and 
that it shares the inductive method with all the other 
branches of natural science ; but the greater definiteness 
of physical phenomena, as compared with those of other 
sciences, not only, as I have ^already said, leads to a 
greater detoiteness in our general conclusions respecting 
them, but, as a further conseauence, makes it easier to 
test the truth or falsehood of their conclusions by com* 


paring the results deductively derived from them with the 
results of new experiments or observations. It may even, 
indeed, be thought that the comparative definiteness and 
precision of the problems with which the science of 
Physics is concerned render the study of it less service¬ 
able, as a pre];)aration for dealing with the complex ques¬ 
tions which arise in the common experience of life, than 
the study of sciences in which the uncertainty and in* 
definiteness of the data leave a greater scope for the exer¬ 
cise of a judicious tact in the estimation of probabilities ; 
but to maintain such an opinion would be very much like 
saying that in order to become familiar with the laws of 
chemical action and the nature of chemical combination, 
we ought to study the transformations of albumen and 
chlorophyll rather than the properties of such things as 
potassium, oxygen, or sulphuric acid. It is of course 
because physical phenomena are simpler and more acces¬ 
sible to investigation than those of Chemistry or Biology, 
that greater progress has been made in the study of 
them, and that the explanations that have been reached 
Me of a higher degree of certainty and generality ; but it 
is precisely the relatively advanced stage which has been 
reached by it that gives to the study of Physics its high 
value as an element in general education, and is the 
reason why it furnishes us with fuller and more instruc¬ 
tive examples of scientific reasoning than other sciences. 

The nature of the intellectual benefits that have been 
pointed out as resulting from this study, suggests at once 
the conditions that must be fulfilled in order to obtain 
them. If in studying Physics we really undergo, as I 
have said, a process of training to think correctly, this 
can only be through the exercise of our minds in follow¬ 
ing the demonstrably correct trains of thought whereby 
the general conclusions of Physics have been derived 
from the observed facts, and through our becoming so 
familiar with them that, consciously or unconsciously, we 
take them for our models, whatever may be the subjects 
to which we require to direct our minds. It follows from 
this that these benefits do not depend upon the direct 
results of experiment or observation with which the study 
makes us acquainted, nor upon the general laws of nature 
which it reveals to us, but upon the reasoning processes 
whereby facts and laws are connected together and both 
are made part of the living body of science. And from 
this again we see that the kind of teaching and study to 
be aimed at is that which enables us to trace these pro¬ 
cesses step by step and to understand their validity; 
while the kind to be anxiously avoided is that which 
stores the memory with detached pieces of information, 
either in the form of facts whose mutual relations are not 
perceived, or in the form of theoretical conclusions hung 
up between heaven and earth, and supported neither by 
revelation from above nor by demonstration from below. 
This latter, however, is the kind of teaching so much in 
demand and so frequently offered, which is known by the 
name of “ cramming.” 

By way of guarding against misconception, it may be 
well to point out—what, however, is exceedingly obvious 
—that there can be no reasoning about Physics until the 
facts of Physics are known, and therefore that the teach¬ 
ing of these facts must always occupy an important place 
as the indispensable groundwork of all that is to follow. 
But still it must be remembered that, so long as we are 
considering the study of Physics merely as a part of 
general education, the facts of the science mc of import¬ 
ance only in relation to the reasoning that is based upon 
them. Taken by itself, one bit of information is of abouf; 
as little use in developing the mental powers as any 
other; it does us about as much good to be told that 
heat is a mode of motion” as that the Government of 
England is a limited monarchy,” and to know the differ¬ 
ence between a thermometer and a barometer enlarges 
the mind to about the same extent as to know how to dU* 
tinguish a pitchfork from a Dutch hoe. 




5o8 


22, 1874 


NATURE 


We may now return to consider the effect of the exa¬ 
minations of the University of London upon the teaching 
of Physics. These examinations, as have seen, exist 
for the express purpose of encouraging the pursuit of ‘‘ a 
regular and liberal course of education,’' or, as it may be 
otherwise expressed, in order to encourage good teaching 
and to discourage bad; and in the foregoing remarks I 
have tried to show as definitely as I can what meaning is 
to be attached to the words “ good and “ bad ” in rela¬ 
tion to the teaching of Physics. The obvious conclusion, 
applicable to the particular point to which I now wish to 
ask your attention, is that examinations are to be regarded 
as good if they induce candidates to think about the 
mutual relations of individual facts and their connection 
with general principles ; while examinations are bad in 
proportion as they lead to the loading of the memory 
with unconnected scraps of knowledge. 

There arc two ways in which the examinations of the 
University of London tend to affect the quality of teach¬ 
ing for good or for evil: first, by the general Regulations 
drawn up by the Senate in reference to the various exami¬ 
nations, including the list of subjects to be taken up and 
the specifications of the requirements in each subject; 
and secondly, the questions set by the Examiners, which 
form as it were a detailed commentary, authorised by the 
Senate, on the meaning of their own Regulations. For 
various reasons, the lowest examinations, or those which 
come earliest in the University scheme, produce the 
greatest effect on methods of teaching and learning ; for 
one thing, they affect the greatest number of candidates, 
and they come at a part of the candidates' career when 
they are most dependent on external authority or advice 
as to the course of their studies. 


THE BIBLIOGRAPHY OF SCIENCE 

T here can be no surer indication of the universal 
spread of science during the last few years than the 
large and annually increasing number of works relating to 
its various branches that are advertised for publication 
during each successive season. The considerable ele¬ 
ment which science now forms in education, in the arts 
and manufactures, in commerce and agriculture, and in 
the social economy of life, renders the knowledge of at 
least its rudiments absolutely necessary in almost every 
sphere of existence. The particulars given below will 
show that publishers are fully alive to the importance and 
value of good works in this department of literature. 

Although even now we have a large quantity of educa¬ 
tional books of varying degrees of mediocrity and excel¬ 
lence in almost all the commoner branches of science, 
and the number of works is ever increasing, yet the 
advance made by science makes it imperative that fresh 
manuals and class-books and new editions should be con¬ 
tinually published, in order that students and workers 
should be enabled to keep pace with its rapid strides. 
The works wc notice beneath range from the smallest 
general primer to the most elaborated and matured works 
in particular and specific branches of science; and 
among them will be found books 'by men of the highest 
reputation in their special provinces. We liave endea¬ 
voured to notice every work of importance which is to 
be published during the next few months; but our list 
is necessarily incomplete; we shall, however, in future 
numbers note any deficiencies, omissions, or fresh an¬ 
nouncements. 

In Astronomy we observe the following books 
7 'he Moofty and the Condition and Configuration of its 
Surface, by Edmund Neison, Fellow of the Royal Astro¬ 
nomical Society, &c., illustrated by maps and plates. 
(Longmans.)— A Primer of Astronomyy by J* Norman 
Lockyer, F.R.S., with illustrations. (Macmillan.) — A 
new edition of Navigation ana Nautical Astronomy^ in 


theory and practice, by Prof. J. R. Young. (Lockwood.) 
—The Transits of Venus^ a Popular Account of Past 
and Coming Transits, from the first observed by Horrocks, 
A.D. 1639, Transit of a.d. 2112, by Richard Anthony 
Proctor, B.A. Cantab., Hon. Fell. King's Coll. Lond., with 
twenty plates and numerous woodcut illustrations. (Long¬ 
mans.) 

In Chemistry we are promised a new edition of Dr. 
Normandy's Commercial Handbook of Chemical Analysis^ 
enlarged and almost re-written by Dr, H. M.. Noad, 
Ph.D., F.R.S. &c., with numerous illustrations. (Lock- 
wood).—A second edition of Plattner's Manual of Quali¬ 
tative and Quantitative Analysis with the Blowpipe^ 
from the last German edition, revised and enlarged by 
Prof. Th. Richter, of the Royal Saxon Mining Academy, 
translated by Prof. H. B. Cornwall, Assistant in the 
Columbia School of Mines, New York; this work is 
illustrated with eighty-seven woodcuts and one litho¬ 
graphic plate. (Sampson Low.)— Industrial Chemistry^ 
a Manual for Manufacturers and for use in Colleges or 
Technical Schools, being a translation by Dr. J. D. Barry, 
of Professors Stohmann and Engler's German edition of 
Payen’s “ Precis de Chimie Industricllc ;" edited through¬ 
out and supplemented with chapters on the Chemistry of 
the Metals, by B. H. Paul, Ph.D., with very numerous 
plates and woodcuts. (Longmans.)—A third enlarged edi¬ 
tion of A Systematic Handbook of Volumetric Analysis^ 
or the Quantitative Estimation of Chemical Substances 
by Measure, applied to Liquids, Solids, and Gases, with 
numerous engravings, by Francis Sutton, F.C.S., Nor¬ 
wich. (Churchill.)— I he Chemical Effects of Light and 
Photography^ in their Application to Art, Science, and 
Industry, by Dr. Hermann Vogel. (King and Co.)—A 
new edition, revised and enlarged, of Practical Metal- 
lurgy, by John Percy, M.D., F.R.S., Lecturer on Metal¬ 
lurgy at the Government School of Mines. Vol I., 
Part I. Introduction ; Fuel, wood, ‘peat, coal, charcoal, 
coke, refractory materials, fire-clays, &c. Vol. L, Part 2. 
Copper, zinc, brass. (J ohn Murray.) 

In Physics and Mechanics, Messrs. Longmans will 
publish the three following books ;— The Elements of 
Physics, by Neil Arnott, M.D., F.R.S., the seventh 
edition, revised from the author's notes and other sources, 
and edited by Alexander Bain, LLD., Professor of Logic 
in the University of Aberdeen, and by Alfred Swaine 
Taylor, M.D., F.R.S., Professor of Medical J urisprudence, 
Guy's Hospital.— Introduction to Experimental Physics, 
Theoretical and Practical, including directions for con¬ 
structing physical apparatus and for making experiments, 
by Adolf F. Weinhold, Professor in the Royal Technical 
School at Chemnitz, translated and edited (with the 
author's sanction) by Benjamin Loewy, F.R.A.S, with a 
preface by G. C. Foster, F.R.S,, Professor of Physics 
in University College, London, with numerous wood 
engravings.— Lessons in Elementary Mechanics, intro¬ 
ductory to the Study of Physical Science, by Philip 
Magnus, B.Sc., B.A. This book is adapted to the require¬ 
ments of the London Matriculation, Preliminary, Scien¬ 
tific, First M.B., and other Examinations. 

Messrs. Charles Griffin will issue A Mechanical Text- 
Book, a Practical and Simple Introduction to the Study 
of Mechanics, by William John Macquorn Ranktne, 
C.E., LL.D., F.R.SS., &c., late Regius Professor of Civil 
Engineering in the University of Glasgow; and Edward 
Fisher Bamber, C.E. 

In Biology we have a large number of new books and 
new editions, of which the following are the most note¬ 
worthy : — The History of Creation, by Prof. Ernst 
Haeckel, the translation revised by E. Ray Lankester, 
M.A. (King and Co.)—Elements of Human Physio- 
L. Hermann, Professor of Physiology in 
the University of Zurich, translated and edited from 
the sixth (yet unpublished) German edition, at the author's 
request, by Arthur Gamgee, M.D., F.R.S., Brackenbury.. 
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Professor of Practical Physiology and Histology in the 
Owens College, Manchester. (Smith, Elder, and Co.)— 
Outlines of Animal Physiology yV/'iih. engravings on wood, 
by W. H, Allchin, M.B., M.R.C.P., Assistant Physician 
to the Westminster Hospital and Lecturer on Practical 
Physiology, Histology, and Pathology in its Medical 
School. (ChurchilL)— Notes of Demonstratiotts on Phy¬ 
siological Chemistry, by S. ,W, Moore, F.C.S., Joint De¬ 
monstrator of Practical Physiology at St. George’s Medical 
School. (Smith, Elder, and Co.) This work is nearly 
ready for publication.—The same publishers announce 
The Pathological Anatomy of the Nervous Centres, by 
Edward Long Fox, M.D., F.R.C.P., Physician to the 
Bristol Royal Infirmary, with illustrations; and a Text- 
Book of Pathological Anatomy, by John Wyllic, M.D., 
F,R.C.P.E., Lecturer on General Pathology at the School 
of Medicine, Surgeons’ Hall, Edinburgh, &c. 

We are glad to see that Messrs. Churchill have in the 
press a fifth and revised edition of Holden’s well-known 
work on Human Osteology, comprising a Description of 
the Bones, with Delineations of the Attachments of the 
Muscles, &c.—The three following new works also belong 
to the same publishers :— Frefs Manual of the Histology 
and Histo chemistry of Man, a Treatise on the Ele¬ 
ments of Structure and Composition of the Human Body, 
for the use of Practitioners and Students, largely illus¬ 
trated with engravings on wood, translated by Arthur 
K, J. Barker, l.R.C.S.L, and revised by the'author.— The 
Student's Guide to Human Osteology, with numerous 
lithographic plates, by William Warwick Wagstaffe, 
I^R.C.S., Assistant Surgeon and Lectuicr on Anatomy at 
St. Thomas’s Hospital.—TV/t’ SindLnt's Guide to Practical 
Histology, Histo-Chemisiry, and Fmbryotogy, with en¬ 
gravings on wood; by H. A. Reeves, F.R.C.S. Edin., 
Assistant Surgeon and Demonstrator of Anatomy at the 
London Hospital. 

The only other book we notice in this branch of science 
IS Si edxiion oi Demonst? ations of Anatomy, being a 

Guide to the Knowledge of the Human Body by Dissec¬ 
tion, by George Vincr Ellis, Professor of Anatomy in 
University College, London, w’itli 24K engravings on 
wood. "J'he number of illustrations has been largely 
added to in this edition, and many of the new woodcuts 
are reduced copies of the plates in the aiithoi*’s work, 
“ Illustrations of Dissections.” (Smith, Elder, and Co.) 

In Geography and 'I'ravels, probably the works most 
looked for are The La.s't journals of Dr, Idz/ingstone, 
in Eastern Africa, from 1865 to his J)eath, continued by 
a narrative of his last moments and sufferings, taken 
down from the mouth of his faithful servants Chuma and 
Susi, edited by Rev. Horace Waller, F.R.G.S., Rector of 
Twywell, Northampton, with a map prepared on the 
spot by the author, and illustrations from his sketches. 
(Murray) ; and Sir Samuel Baker’s new book, which is 
entitled] Ismailia, a Narrative of the Expedition to 
Central Africa for the Suppression of the Slave Trade, 
organised by Ismail, Khedive of Egypt, with maps, 
portraits, and upwards of fifty full-page illustrations 
by Zweeker and Durand (Macmillan.) 

Messrs. Sampson Low, as usual, are to the fore in 
books of travels. We give the titles and some particu¬ 
lars of seven of them :— Turkistan, Notes of a Journey in 
the Russian Provinces of Central Asia and the Khanates 
of Bokhara and Kokand, by Eugene Schuyler, Secre¬ 
tary of American Legation, St. Petersburg. This book 
will be profusely illustrated.— Straits of Malacca, 
Indo-China, and China, or Ten Years’ Travels, Adven¬ 
tures, and Residence Abroad, with upwards of sixty 
woodcuts from the author’s own photographs and sketches, 
by J. Thompson, F.R.G.S., author of “Illustrations of 
China and its People.” This work contains a narrative 
of the writer’s personal experience and adventures in the 
Straits of Malacca, Siam, Cambodia, Cochin-china, and 
China, illustrated with over sixty wood engravings from 


the author’s sketches and photographs. A long residence 
in the Straits of Malacca enabled the author to visit some 
of the native states, and to give an account of our impor¬ 
tant colonial possessions in that quarter of the globe, as 
also of his personal intercourse with the native Malay 
rulers, and his estimate of the value of the China¬ 
man and of Chinese labour in a tropical region.— 
The Second North German Polar Expedition tn ike 
years 1869—70, of the ships Germania and Hansa, 
under command of Capt. Koldeway, edited and con¬ 
densed by H. W. Bates, Esq., of the Royal Geographical 
Society, and translated by Louis Mercier, M.A. (Oxon.) 
The narrative portion of this important work will be full 
of interest and adventure in the ice-fields; and, in 
addition to much matter of great scientific value, will 
give a graphic account of the hardships and suficrings of 
the crew of the Hansa after the crushing of that ship 
in the ice.— Warlmrion's Journey across Australia, an 
account of the Exploring Expedition sent out by Messrs. 
Elder and Hughes, under the command of Colonel P-gerton 
Warburton, giving a full account of his perilous journey 
from the centre to Roebourne, Western Australia, with 
illustrations and a map, edited, with an Introductory 
Chapter, by H. W. Bates, Esq., of the Royal Geographical 
Society.— Captain Tyson's Arctic Adventures; Arctic 
Experiences, containing Captain George E. Tyson’s 
Wonderful Drift on the Ice-Floe, a history of the Polaris 
Expedition, the cruise of the Tigress, and Rescue of the 
Polaris Survivors, to which is added a General Arctic 
Chronology, edited by E. Vale Blake, with a map 
and numerous illustrations.— The Man>ef/ous Country, 
or Three Years in Arizona and New Mexico, by Samuel 
W. Cozzens, illustrated.— The Earth as J/od/fied by 
Human Action,^ by George P. Marsh, being a new 
edition of “ Man and Nature.” 

Mr. Murray announces Sir Months among the Paint 
Groves, Cot^al Reefs, and Volcanoes 0/ the Sandwich 
Islands, by Isabella Bird, author of “ The Englishwoman 
in America,” with illustrations. 

Messrs. Tnibncr have nearly ready A Peep at Mexico, 
Narrative of a journey across the Republic from the 
Pacific to the Gulf, in December 1873, and January 
1874, by /. L. Geiger, F.R.G.S, with four maps and 
forty-five original photographs. 

In Medicine, &c., the announcements are very nume¬ 
rous ; we give the more important. Messrs. Longmans 
have in the press A Dictionary of Medicine, edited by 
Richard Quain, M.D., F'.R.S,, assisted by numerous 
eminent writers. 

Messrs. Charles Griffin will publish very shortly Out¬ 
lines of the i>cience and Practice of Medicine, a PIand- 
book for Students, by William Aitken, M.D., PM<.S. 

P'rom Messrs. Churchill we receive notice of the follow¬ 
ing forthcoming books among a long list of others, viz,: - 
Air, Water, and Sewage, a Manual of Analysis for 
Medical Officers of Plealth, &c., by Francis Sutton, 
F.G.S., and William Thorp, B.Sc., I'.C.S.— A Handy- 
Book of Forensic Medicine and Toxicology, with numerous 
wood engravings, by W. Bathurst Woodman, M.D. St, 
And., Assistant Physician and Lecturer on Physiology at 
the London Hospital, Sic,, and C. Meymott Tidy, M.A., 
M.B., Medical Officer of Health and Pood Analyst for 
Islington. — E.rperhnental Investigation of the Action 
of Medicines, a Handbook of Practical Pharmacology, 
with engravings, by T. Lauder Brunton, M.D., D.Sc., 
Lecturer on Materia Mcdica in the Medical College 
of St. Bartholomew’s Hospital.— The Diseases of Tro¬ 
pical Climates and their Treatment, with Plints for 
the Preservation of Health in the Tropics, by J. A. B, 
Horton, M.D. Edin., F.R.G.S,, Staff-Assistant-Sui'geon 
of the Army Medical Department.— The Face, Mouth, 
and Throat, the Surgicid Treatment of their Diseases, 
Injuries, and Deformities, with engravings on wood, 
by Francis Mason, F.R.C.S., Senior Assistant Sur- 
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S on and Lecturer on Anatomy at St. Thomas's 
ospital. — The Studenfs Guide io the Diseases of 
the Eye^ with engravings, by. Henry Power, M.B., 
^F.R.C.S., Senior Ophthalmic Surgeon to St. Bartholo¬ 
mew’s Hospital.— Report on the Issue of a Spirit Ration 
aurin^ the March to Coomassie^ by E. h. Parkes, M.D., 
F.R.&, Member of the General Medical Council.— 
The Studenfs Guide to the Practice of Midwifery, mih 
engravings, by D. Lloyd Roberts, M.D., Vice-President 
of the Obstetrical Society of London, Physician to St. 
Mary’s Hospital, Manchester.— Studies of Disease 
in Children, by Eustace Smith, M.D., F.R.C.P., Physi¬ 
cian to the King of the Belgians, Physician to the East 
London Hospital for Children. 

Messrs. Charles Griffin have nearly ready A Dictionary 
of Hygiene and Public Health (with illustrations), com¬ 
prising Sanitary Chemistry, Engineering, and Legislation, 
the Dietetic Value of Foods, and the Detection of 
Adulterations, based on the ‘‘ Dictionnaire d’HygiJinc 
Publique” of Prof. Ambroise Tardieu, by Alexander 
Wynter Blyth, M.R.C.S., L.S.A., A.R.C., Medical Officer 
of Health, and Analyst to the County of Devon. 

Messrs. Smith, Elder, and Co. also promise us a work On 
the Curative Effects of Baths and Watersjh^mg a Hand¬ 
book to the Spas of Europe, by Dr. J. Braun, with a 
Sketch on the Balneotherapeutic and Climatic Treatment 
of Pulmonary Consumption, by Dr. L. Rohden, an 
abridged translation from the third German edition, with 
Notes, by Hermann Weber, M.D., F.R.C.P., London 
Physician to the German Hospital. 

The following Botanical Books are advertised as 
coming out this season :— Medicinal Plants, by Robert 
Bentley, F.L.S., Professor of Botany in King’s College, 
London, and Henry Trimen, M.B,, F.L.S., of the British 
Museum, and Lecturer on Botany at St. Mary’s Hospital 
Medical School. This work will include full botanical de¬ 
scriptions and an account of the properties and uses of the 
principal plants employed in medicine, especial attention 
being paid to those which are officinal in the British and 
United States Pharmacopoeias. The plants which supply 
food and substances required by the sick and conva¬ 
lescent will be also included. Each species will be illus¬ 
trated by a coloured plate drawn from nature. This will 
be published in monthly parts, and Part 1 . will be ready 
very soon [(Z\iyite^^)-‘Pharmacographia, a History 
of the Principal Drugs of Vegetable Origin found in 
Commerce in Great Britain and British India, by F. A. 
Fluckiger and D. Hanbury, F.R.S. (Macmillan.)— 7 //^ 
Primceval World of Switzerland, by Prof. Oswald Heer, 
of the University of Zurich, translated by W. S. Dallas, 
F.L.S., and edited by James Heywood, M.A, F.R.S., 
with numerous illustrations. (Longmans.) 

In the Sciences of Geology and Mineralogy, &c., 
we arc promised Geology, for Students and General 
Readers, embodying the most Recent Theories and Dis¬ 
coveries, by A. H. Green, M.A., Professor of Geology 
and Mining in the Yorkshire College of Science. Part I. 
The Elements of Physical Geology, with upwards of 
100 illustrations by the author. Part II. The Ele¬ 
ments of Stratigraphical Geology, with upwards of 
100 illustrations by the author. (Daldy, Isbister, & Co.) 
The same publishers also have Geological Climate and 
Time, a Theory of Secular Changes of the Earth’s 
Climate, by James Croll, of H.M. Geological Survey; 
A Treatise on Mining, by Lottner and Serlo, of the 
Berlin Academy of Mining, translated from the German 
by Prof. Lc Neve Foster and Mr. Gallow^, with 268 
illustrations and diagrams; and The CreeUion, or 
Dynamical System of the Earth’s Formation, in ac¬ 
cordance with the Mosaic Record and the latest Disco¬ 
veries of Science, by Archibald T. Ritchie.— The Origin 
of Creation, or the Science of Matter and Forc^ a New 
System of Natural PhUosophy, by Thomas Roderick 
Fraser, M.D., and Andrew Dewar. (Longmana)— 7 'Ar 


Dawn of Life upon the Earth, by J. W. Dawson, LL.D., 
F.R.S., F.G.S., Principal and Vice-Chancellor of McGill 
University, Montreal, with illustrations. (Hodder and 
Stoughton.) 

Finally, among Miscellaneous Books the following 
will probably interest the majority of our readers :—K 
new edition is nearly ready of The Origin of Civilisation 
and the Primitive Condition of Man, Mental and Social 
Condition of Savages, by Sir John Lubbock, Bart., M.P., 
F.R.S. (Longmans.)— Outlines of Cosmic Philosophy, 
based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy, by John Fiske, M.A., LL.B., formerly 
Lecturer on Philosophy at Harvard University. (Mac¬ 
millan.)— On the Sensations of Tone, as a Physiological 
Basis for the Theory of Music, by Prof. H, Helmholtz, 
translated (with the author’s sanction) from the third 
German edition by Alexander J. Ellis, F.R.S., F.S.A.^ 
(Longmans.)— Out of Doors, a selection of originaf 
articles on Practical Natural History, by the Rev. J. G. 
Wood, M.A., P'.L.S., author of ‘^Hornes without Hands,” 
See., with six illustrations, from original designs engraved 
on wood by G. Pearson. (Longmans.)— Insects Abroad, 
being a popular account of foreign insects, their structure, 
habits, and transformations, by the Rev. J. G. Wood, 
M.A., F.L.S., illustrated with 600 figures by E. A, Smitn 
and J. B. Zweeker. (Longmans.)— The Aerial World, 
by Dr. George Hartwig. (Longmans.) — Memoir of 
Sir Roderick Murchison, including extracts from his 
journals and letters, with notices of his scientific contem¬ 
poraries, and a sketch of the rise and progress, for half 
a century, of Palaeozoic Geology in Britain, by Archi¬ 
bald Geikie, LL.D., F.R.S., Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh, 
and Director of the Geological Survey of Scotland. 
(Murray.)— The Physics and Philosophy of the Senses, or 
the Mental and the Physical in their Mutual Rela¬ 
tions, by R. S. Wyld, F.R.S.E., illustrated. (King 
and Co.)— The Elements of the Psychology of Cog^ 
nition, by Robert Jardine, B.D., D.Sc., Principal of 
the General Assembly College, Calcutta. (Macmillan.)— 
On Parasites in the Animal Kingdom, by M. Van 
Beneden. (King and Co.)— The Doctrine of Descent and 
Darwinism, by Prof. Oscar Schmidt. (King and Co.) 
— optics, by Prof. Lommel, profusely illustrated. (King 
and Co.)--Eungi, their Nature, Influences, and Uses, by 
the Rev. M. J. Berkeley and Dr. M. Cooke, profusely 
illustrated. (King and Co.) Scientijie London, an 
account of the History and present scope of the principal 
Scientific Societies and Institutions of London, by Bernard 
H. Becker. (King and Co.) 


THE NEW REPTILE-HOUSE IN THE JARDIN 
DES PLAN 2 ES 

new house for Reptiles and Batrachians in the 
-*• Jardin des Plantes at Paris was opened to the public 
last week. It contains four divisions : two larger central, 
and two smaller end compartments, all connected by 
folding doors. The front larger compartment is fitted up 
in the middle with large shallow tanks for the Crocodilian 
of which there are five examples of Crocodilus vulgaris, 
C.frontatus, Alligator rnississippiensis, and two species of 
Jacare. In front is a row of glass cages for Snakes^ 
Boas, Pythons, and various Colubrines. The second larger 
compartment is devoted chiefiy to Batrachians, and con-* 
tains various Salamanders (fTriton, &c.), and a large 
number of Axolotls {Siredon). In one tank are the two 
celebrated specimens of this most abnormal of creatures 
which have got rid of their external gills and converted 
themselves into the Salamandroid form, Amblysioma. In 
one of the end compartments are the venomous snakes ; 
in the other, Lacertilia of various kinds. 

The cages for the Snakes are fitted up with moss, earth| 
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and stonesi which are certainly prettier and more natural 
than the gravel and blankets used for the same purpose 
in our Zoological Gardens. But the difficulty seems to 
be that the animals conceal themselves and are not easily 
extracted from their hiding-places, whereas a blanket is 
readily unfolded when the occasion requires, and is more 
easily kept clean and tidy. 

There can be no question of the great improvement of 
this house as compared with its predecessor, nor of its 
superiority to the Reptile-house in our Zoological Society's 
Gardens, so far as concerns space and arrangement. But 
as regards the extent of the collection, we believe the 
London Society still holds its own. 


NOTES 

Seventy-five cases of specimens taken by the Challenger 
expedition have been received at the Admiralty from Prof. 
Wyville Thomson. 

The vessel bearing the French Transit Expedition, under 
charge of M. Janssen, was caught in the typhoon which swept 
over Hong Kong on Sept. 23 ; although the ship appears to 
have suffered, the personnel and apparatus are happily safe. We 
may state that M. Janssen’s wife accompanies him. 

From the list of the lectures to be delivered during the 
present term at Oxford, on subjects connected with Natural 
Science, the want of organisation among the teachers of its 
different branches is but loo apparent. The four biological 
courses—by Prof. Rollcston(i), Mr. Lankester at Exeter College 
(2), Mr. Barclay Thompson at Christ Church (3), and Mr. 
Chapman at Magdalen (4)—are to be on (i) The Comparative 
Anatomy of Vertebi-ata, (2) The Structure and Genealogy of Verte- 
brata, (3) Ichthyic Anatomy, (4) The Anatomy of Vertebrata; 
so that no provision is made for those who are studying Human 
Anatomy, nor the Invertebrata. Histology fares hardly any better, 
for its rapid progress during the last few years has quite over¬ 
thrown the practical microscopy of ten years ago. The Pro¬ 
fessor of Experimental Philosophy and Dr. Lee’s Reader in 
Physics are also both to lecture on Electricity. 

Signor L. M. n’A lbertis, the Italian naturalist, who re¬ 
cently ascended the Arfak Mountains in New Guinea and made 
so many important discoveries, is now at Genoa preparing for 
a fresh expedition into the same country, and will leave Europe 
in about a month’s time. On this occasion the traveller will 
endeavour to penetrate into the southern part of that terra in¬ 
cognita^ that is into the district adjacent to Torres Straits, where 
mountain-ranges of considerable altitude are known to exist. 
Should he succeed in his arduous enterprise, there can be no 
doubt that he will reap an abundant harvest, as the zoology of 
this part of New Guinea is absolutely unexplored. 

Signor d’Albertis’ former companion, the distinguished 
botanist, Dr. Beccari, is still in the East. His last letters, 
dated at Macassar in August last, announce his recent return 
there from an excursion into the south-eastern districts of Celebes. 
W'e believe that Dr. Beccari also is preparing for a fresh expe¬ 
dition to New Guinea. 

Under the sanction of the trustees of the British Museum, 
the course of twelve lectures on Geology, which the libeiai 
endowment of Dr. Swiney makes free to the public^ will this year 
be delivered by Dr. Carpenter, at the Birkbeck Literary and 
Scientific Institution, Southampton Buildings, Chancery Liune, 
on Saturday evenings, at half-past seven o’clock, commencing 
Saturday next. We understand that the main purpose of the 
course will be to elucidate the past history of the earth by the 
study of the changes at present in progress; and that the course 


will include an account of the lecturer’s own researches in the 
deep sea. It will be illustrated by an extensive series of photon 
graphs and paintings, exhibited by the oxy-hydrogen lantern. 

The South African correspondent who sent us the Natural 
History Notes which appeared in Nature, vol, x. p. 486, is 
Mr. J, P. Mansell Weale. 

It has been decided to publish, as a yearly volume, a Record 
of Works on Geology, Mineralogy, and Palreontology, British 
and P'oreign. The first volume will be printed by the middle of 
1S75, and will contain short abstracts or notices of papers, books, 
maps, &c., published during the year 1S74. It is estimated that 
this volume will contain from* 200 to 300 pages, and that its 
price will be los, 6 ii, The gentlemen named below have volun¬ 
teered to assist in the work, which has already been begun. 
Those marked * have taken charge of various sections (as sub¬ 
editors), and the last has undertaken the post of general editor 

* W. Carruthers, F.R.S. (British Museum); C. E. De Ranee, 
F.G.S. (Geological Survey); R. Etheridge, jun., F.G.S. (Geo¬ 
logical Survey of Scotland) ; D. Forbes, F.R.S. ; Prof. Geikie, 
F. R. S. (director of the Geological Survey of Scotland); * Prof. 
A. H. Green, F.G.S. ; Prof. T. R. Jones, F.R.S. ; A. J. Jukes- 
Browne, F.G.S. (Geological Survey) ; * G. A. Lebour, F.G.S. ; 

* I/, C. Miall (Leeds Museum); E. T. Newton, F.G.S. (Jermjrn 
Street Museum); Dr. H. A. Nicholson, F.G.S. ; * F. W. 
Rudler, F.G.S. (Jermyn Street Museum); E. B. Tawney, 
F.G.S. (Bristol Museum); * W. Topley, F.G.S. (Geological 
Survey); Henry Woodward, F.R.S. (British Museum) ; IL B. 
Woodward, F.G.S. (GeologicalSurvey); W. Whitaker, F.G.S. 
(Geological Survey). The work will be greatly helped if Pro¬ 
vincial Societies and Field Clubs will forward copies of their< 
publications to the editor. It is hoped, from the low price, that 
the number of subscribers will be enough to cover the expenses 
of printing; but should this not be the case, a number of eminent 
scientific gentlemen have kindly consented to act as guarantors. 
Names of intending subscribers, and of societies and institutions 
that will purchase the Record for 1874, "will be gladly received 
by the editor, 

Mr. William Dittmar, F.R.S.E., Lecturer on Chemistry 
at Owens College, Manchester, has been appointed Professor of 
Chemistry at Anderson’s University, Gla^ow, in the place of 
Dr. Thorpe, who has been elected Professor of Chemistry at the 
Yorkshire College of Science. 

Dr. William Stirling has been appointed assistant to 
Dr. Rutherford, the newly elected Professor of Physiology in the 
University of Edinburgh. 

Dr. James Apjohn has resigned his appointment of Professor 
of Chemistry in the Medical School of Trin ity College, Dublin. 

Mr. Bryce M. Wright, the well-known collector of fossils, 
who for some time past had been far from well, died last week. 

A NEW wing has been quite recently added to King’s College, 
London, by means of which considerable improvements have 
been made in the Physiological Laboratoiy and the Dissecting 
Room. 

Two scholarships in Science, of the value of tool, each, have 
thi^ year been awarded at St. Bartholomew’s Hospital; one to 
Mr. Coates, of BalHol College, Oxford, the other to Mr. Saunders, 
of Downing College, Cambridge, these gentlemen having been 
coupled as of equal merit for the first place in the competition. 

The following gentlemen have been elected to the vacant 
Natural Science Postmasterships in Merton College;—Mr. 
J. Larden, of Rugby School, and Mr, A. Macdonell, of, 
Aberdeen University. The Del^ates of Unattached Students 
of Oxford University give notice that the Master and Court 
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of Assistants of the Clothworkers* Company have o/fered 
three exhibitions of 50/. a year each, tenable for three 
yearSf for the encouragement of the study of natural science ; 
the first examination to be held at t)ie beginning of the Hilary 
‘^Term 1875, which time one exhibition will be awarded. 
Gentlemen who shall have matriculated in the present term, 
or who have not yet matriculated, are eligible for this exhi¬ 
bition. 

The following sonnet on the late Dr. Jeffries Wyman appears 
in the New York Nation^ with the initials “ J. R. L.”;— 

** The wisest man could ask no more of Fate 
Than to be simple, modest, manly, true, 

Safe from the Many, honoured by the P'ew ; 

Nothing to court in World, or Church, or State, 

Hut inwardly in secret to be great; 

To feel mysterious Nature ever new, 

To touch, if not to grasp, her endless clew, 

And leam by each discovery how to wait; 

To widen knowledge and escape the praise ; 

Wisely to teach, because more wise to learn ; 

To toil for Science, not to draw men's gaze, 

Hut for her lore of self-denial stern ; 

That such a man could spring from our decays 
Fans the souVs nobler faith until it burn." 

A TEI.EGRA.M from Berlin states that Major von Mcchow will 
shortly start by sailing vessel from Rotterdam to succeed Dr. 
I.olide, who is in ill health, in the military command of the 
scientific expedition which left Europe in June 1873, under the 
leadership of Dr. Gussfeldt, for the exploration of Central 
Africa. I'he Berlin African Society^will also send out a second 
expedition under the leadership of Captain von Homeycr, which 
will leave at the end of December. It will first proceed to 
Canandge, on the frontier of Angola, and will endeavour to 
reach the capital of Muata-Jamvo. 

The Austro-Hungarian explorers of the North Pole are 
preparing a popular edition of their adventures, as well as a 
scientific narrative. 

Wf. Icam from Iron that a scheme has been recently devised 
for supplying I.ondon with an inflammable mixture of gases to 
replace coal. The new gas, termed “pyrogen,” consists of a 
mixture of nitrogen and carbonic oxide, three-fourths by weight 
consisting of the latter gas. The temperature of combustion of 
the mixture is stated to be 2,700'’ C. ; and for heating purposes 
the flame of the burning gas is to be allowed to raise some good 
radiating substance to incandescence in an ordinary grate. It is 
justly pointed out that with our present arrangements three-fifths 
of the available heat of coal are wasted, but, on the other hand, 
it must not be forgotten that on the proposed plan the force 
evolved in the oxidation of the carbon (in whatever form it is 
made use of) to carbonic oxide is likewise wasted. We should 
prefer, on the whole, to see some feasible plan for utilising tlie 
waste heat of coal, as the highly poisonous nature of carbonic 
oxide would, in the absence of all other objections, be a serious 
obstacle to its introduction into our dwelling-houses. 

At an influential meeting held at Manchester on Monday, to 
take measures to secure some permanent memorial of the late 
Sir William Fairbairn, it was resolved to raise funds for the pur¬ 
pose by public subscription, and “ that the permanent memorial 
of Sir William Fairbairn be in the form of a statue of such a 
character and to be placed in such a position as may be hereafeer 
determined, and also for a scholarship or some other suitable 
endowment inconnection with the Owens College.’* It was un¬ 
derstood that the scholarship or endowment should have special 

reference to the teaching of engineering or pure mechanics. 

* 

Mr. John Horne, of the Botanic Garden, Mauritius, who 
is now on a botanical expedition in the Seychelles, writing to 
Dr. Hooker, says that he has visited the islands of Silhouette, 


Praslin, and Fdlicite, searching them from the sea-shore to the 
tops of the highest hills, in Silhouette up to 2,aoo ft, at which 
elevation Pitcher-plants abound, hanging in immense clusters 
over every stone, bush, and tree. Flowers of these Nepenthes 
were obtained, and arrangements made for procuring a good 
supply of plants. When these materials come to hand it will be 
seen whether the Nepenthes of Silhouette is diflerent from the 
iV. wardU which grows in Mahe. The tops of these mountains 
where the Pitchers grow have a'perpetual moisture hanging over 
them, being almost constantly enveloped by mist and rain. 

WE-have received an excellent little Italian work—price only 
two francs, notwithstanding its many illustrations. It is entitled 
“ Parasiti Intemi degli Animal! Domcstici,”and is a translation 
of the well-known Utile English work on the subject, by Dr. 
Spencer Cobbold, F .R. S. The Italians are very anxious to make 
themselves acquainted with English scientific works, and this 
translation by Dr. Tommasi, as well as the admirable translation 
of Huxley’s “Vertebrate Anatomy” by Prof. Oiglioli, show 
their earnestness. 

The fifth volume of the “Annali del Museo Civico di 
Storia Naturale" of Cienoa, just issued, is occupied with an 
excellent memoir on the Ornithology of Borneo, prepared by 
Count Tommaso Salvador!, of Turin. The memoir is based on 
the collections made in Sarawak in 1865 and subsequent years, 
by the Marquis Giiicamo Doria and Dr. Odofirdo Beccari, which 
contained about 800 specimens. All previous authorities on 
the birds of Borneo have been consulted, and the result is a com¬ 
plete rcsnmtf of all that is yet known upon the ornithology of 
this most interesting country, which,will be highly acceptable to 
naturalists. 

At two o’clock ?.m. on the 18th inst. a severe shock of earth¬ 
quake was felt at Malta. There was a heaving motion, accom¬ 
panied by an explosive noise resembling the bursting of a shell. 
Eight slight shocks followed later. Several buildings are injured, 
but no casualties are reported. 

A TELEGRAM, dated Bombay, Oct. 17, states that a cyclone 
in Bengal has caused a total itilerruplion of telegraphic commu¬ 
nication with Calcutta. Fifty miles of the line are reported to 
have been blown down, and a passenger train has been thrown 
off the rails. No further details of the damage done have yet 
been received. 

The Council of the Labour Representation league have 
drawn up a Report founded upon the resolutions adopted by the 
members at a meeting held some weeks since touching the 
endowed schools in their relation to technical education. The 
Report, which deals very fully with the question, and which 
will shortly be published in extenso^ recommends a scheme of 
technical training under four heads, viz.—i. In our elementary 
Imard schools. 2. ,^The secondary industrial schools. 3. The 
higher endowed schools, such as Eton, Harrow, &c, 4. The 
Science and Art I department at South Kensington. The scheme 
will be submitted to a general meeting of workmen and others 
interested in the question, for discussion and approval. The 
Council of the League express themselves very sanguine as to the 
beneficial results that would follow the adoption of the scheme. 
In connection with the subject of technical education we may 
state that the opening meeting of the members of the Artisans* 
Institute was held on the 14th inst, in the premises of the insti¬ 
tution, Castle Street, St. Martin’s Lane. The meeting was 
addressed by the Rev. H. Solly, Mr. Samuel Morley, M.P., 
Dr. Carpenter, and others, and the promoters are sanguine of 
its success in educating and elevating skilled workmen. 

On Monday evening a public meeting was held in the hall of 
Clanricarde College, Pembxidge Square, Bayswater, Dr, J. M. 
Gladstone, F.K.S,, presiding, to establish a popular society in 
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West London for the advancement of natural history and 
physical science. There was a very good attendance, chiefly of 
members of the various London field clubs. A number of 
ladies have been received as members, and working men are 
represented on the committee. 

According to the Belgique HorHcole, Dr. Candizi has in¬ 
vented a small photographic apparatus, which he calls a 
*' scenograph/’ which consists simply of a stick and of a camera 
the size of an .opera glass. To photograph a plant or other 
object, it is sufficient to place it in the focus of the scenograph 
for a minute or two. The negatives, it appears, can be pur¬ 
chased ready prepared. 

The opening of the School of Horticulture at Versailles, which 
was to have taken place on Oct. 1, is postponed till Dec. x. 

Dr. a. Corlieu states, in La France Midicale for Sept. 30, 
that he had occasion to search the registers of the parish of Saint 
Antoine, preserved in the National Library. It was in the 
cemetery of the Innocents, in that parish, that the dead bodies 
from the Hotel-Dicu were interred ; and Dr. Corlieu has ascer¬ 
tained that during the first six months of 1694 deaths in the 
hospital amounted to 11,696, In 1873, during the same space 
of time, the mortality amounted to 770 for 925 beds. 

The additions to the Zoological Society's Gardens during 
the past week include a Chacma Baboon {Cynocephahts por~ 
carms) from South Africa, presented by Mr. J. D. Lloyd; a 
Ducorps' Cockatoo (Cacatna ducorpsi) from the Solomon 
Islands, presented by Mr. F. J. Dean ; two Lions {Felis Ico) 
from South Africa; a Malbrouck Monkey (Cercophifkecus 
cynosurtti) from West Africa ; a Sun Bittern {Eurypyga helias) 
from South America,'depositcd ; two European Rollers {Corncias 
garrula)^ European; a Naked-throated Bell-bird (('hasmo-^ 
rhynchus nudicollis) ixova Bahia ;'*’a solitary I'inamou {Tinamus 
solUarms) from Rio de Janeiro, purchased. 


SCIENTIFIC SERIALS 

The Quarterly yournal of Microscopic Science for this month 
commences with two articles which are of special interest to 
embryologists, and therefore to biologists generally. The 
former of these is by Mr. F. M. Balfour, entitled “ A I’reliminary 
Account of the Development of the Elasmobranch Fishes; ” it 
occupies about forty pages, and is fully illustrated. The in¬ 
vestigations were conducted at the Zoological Station at Naples, 
which illuArates the value of that institution, and the justifiable- 
ness of Dr. Dohrn’s enthusiasm. The earliest stages of develop¬ 
ment are those most minutely described. The points of greatest 
interest made out are the following :—(1) The cpiblast of the 
blastoderm in that part which corresponds to the caudal extre¬ 
mity of the future embryo, folds round inwards and becomes 
continuous with the deeper layers; which leads the author to 
conclude that, as the hypoblastic origin of the alimentary canal 
is connected with the presence of a food-yolk, and in origin its 
those animals which develop an ** anus of Rusconi " is not so, 
the former is but an adaptation. (2) The notochoixl is shown to 
be developed from the hypoblast, the mesoblast forming a mass 
on each side of it. This may depend upon the mesoblast, whose 
lateral columns just referred to, are ** split off, so to speak, from 
the hypoblast," also developing a median independent sheet; or 
it may be, which unbiassed observation undoubtedly supports, 
that tne notochord is a true hypoblastic structure. The former 
of these views, as the author remarks, proves too much," since 
it is clear that by the same method of reasoning we could prove 
the mesoblastic origin of any organ derived from the hypoblast 
and budded off into the mesoblast If Mr. Balfour’s fhndmental 
fact is verified, it will much modify the argument as to the 
homology of organs as based upon their embryonic ori^n. (3) 
The medullary groove is quite flattened out in the cephalic remon 
at the time that the canal is fully formed in the caudal. This 
paper is well worthy of carefiu study.—Mr. Ray Lankester 
vnrites on the development of the pond snail {Lymnaus slagytalis), 


and on the early stages of other mullusca. lie begins by de¬ 
scribing the shell-gland, which is situated below the developing 
shell; he shows its presence in l.ariiellibranchs, Gastcropods, 
Pceropods, also in the Brachiopoda and l^oxosoma. From this 
the question is asked whether it in any way corresponds to the 
pen of the Dibranchiate Cephalopoda and the internal shell of 
Limax. Reasons are given in favour of the plug, which is 
always found to occupy the shell-gland, being developed into the 
latter; but with regard to the former, the author, from originally 
holding the opinion that it has a similar origin, now thinlm 
differently for the following reasons:—^The pen of Loligo must 
correspond to the guard of the Belemnite, in which thephragmacone 
is aborted. This guard is only a sheath to the phragmacone, 
which again corresponds to the whole shell of Spirula, The 
shell of Spirula must have been preceded by the shell-gland, 
therefore the plug of the latter cannot have been the direct origin 
of the Loligo pen. The latter part of the paper discusses the 
development of the pond-snail in detail.—Mr. E. A. Schafer 
describes an ingenious and much-improved microscope warm- 
stage, in which a mercury valve regulates the gas supply to a 
small circulating boiler. He remarks that much of the cooling iS 
produced by the proximity of the objective, and suggests that 
this may be warmed by coiling a tube round it. It has always 
occurred to us -to ask whether the heating of objectives does not 
injure, for the time being, their optical powers ; as they are con¬ 
structed so as to be achromatic, &c., at the average temperature 
of the air, and very slight differences must produce material 
changes in the distance between the lenses and their shape. 

Bulletins dc la SociiU d'Anthropolo^e de Paris^ fascicule v. 
tome 8, 1874.—M. Topinard concludes his paper on the an¬ 
thropology of Algiers, by drawing attention to the five periods 
which characterise the anthropological history of the colony, and 
which are those of the brown-skinned Ivabyles; the light-skinned 
Kabyles; the Numidians, to whom we must refer the greater 
number of the Berber inscriptions hitherto found ; the Romans, 
Arabs, and Turks ; and lastly, the Aryans. M. Topinard is of 
opinion that in the fair and dark skinned Berbers we have a 
kindred race with our oldest West-Kuropeaii races, and that there¬ 
fore, with due regard to locality, we have evidence that European 
colonics could be made, like those tribes, to flourish in various 
parts of Algiers. In the meanwhile, however, as General F.aid- 
herbe has remarked, it becomes a question of political as well as 
ethnological importance to investigate and, if possible, arrest the 
causes which are diminishing the numbers of the native popula¬ 
tion, whose existence is the more important from their being the 
best able to bear the climate and cultivate the soil. M. Topi¬ 
nard considers that the mortality among (lie native races is not 
to be referred with any special prominence to diseases introduced 
by Europeans, but is due very much more to a natural scrofuloas 
diathesis antecedent among them, to any imported constitutional 
taint, while famine, war, and many other causes depending upon 
political conditions are probably the most important agents in 
the process.—M. de Mortillet has recalled the attention of the 
Society to M. TAbbe Bourgeois* assumed evidence of the exist¬ 
ence of man at the base of the Miocene or mean Tertiary, while 
he presented to them one of the latest of the Abbe’s finds of flint 
implements from the Miocene beds at Thcnay, and which in its 
longitudinal lines showed unmistakable traces of cutting. The 
speaker pointed out that since the foundation of the calcareous 
beds at Beauce, and the deposit of the flints at Thcnay, the 
mammalian fauna has been renewed at least three times, while the 
differences between the extinct and living fauna are sufficient to 
justify the acceptance of the supervention of specific genera. 
The question of the existence of man in the mean Tertiary period 
rests, however, for the present, open, and must await further 
discoveries of a less questionable nature before it can obtain an 
unassailable solution.—M. Onimus, in a paper on language, has 
considered at length the importance of reflex action generally 
on ail phenomena of the nervous system and on the intellectual 
functions, illustrating his point by reference to the changes in the 
faculty of speech which give rise to aphasia, and considering the 
manner in which the latter lesion is modified by the previous and 
normal menial condition of the patient. This number also con¬ 
tains a suggestive paper, by M^ame C. Royer, on the mathe¬ 
matical laws of reversion through atavism ; notes by M. Bataillard 
on the Gipsies of Algiers; and a report of the hairy dog-man of 
Kostroma, in whom an abnormal development of the hair of the 
head and the down on the face and neck, combined with consi¬ 
derable prognathism, has similated the characters of the canine 
head. . 
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The Bulletin de la SociSti d'Acclimatation de Paris for July 
devotes a considerable portion of its space to the description 
of an ostrich farm at the Cape of Good Hope. This industry 
is largely extending in that colony, and yields excellent results. 
—M. Maiimenet gives ;a valuable contribution in the shape of 
a paper on the various plants acclimatised by him at Ntmes, in 
the province of the Gard. Bamboos, Eucalyptus, palms, and 
several new and useful Chinese plants and vegetables, are among 
his successful attempts at acclimatisation.—M. Martinet gives 
details of the mode of cultivating the Erythroxylon coca in Pctu, 
a vegetable which the French are desirous of introducing into 
Algeria and French Guiana.—M. Collenot suggests, as a means 
of slaying the ravages of the Phylloxera, that instead of intro¬ 
ducing American vines, the wild vines abundant in many parts of 
France should be carefully cultivated ; they produce, in a wild 
slate, excellent fruit, and as they are very hardy, he thinks that they 
would withstand the attacks of this pest.—A Japanese tree, the 
Sophora (Sty 1 >?tnolohium japonicum)^ is recommended for culti¬ 
vation as rivalling the Eucalyptus in many respects. The wood 
is very hard, and a tree plant^ in France thirty-five years ago 
!s now 21 ft. in circumference. It resists cold and drought with 
equal facility.—The silkworm is being acclimatised in the Baltic 
provinces, and some species of this caterpillar seem able to 
withstand the cold with case. 


SOCIETIES AND ACADEMIES 

London 

Royal Microscopical Society, Oct. 7.—Charles Brooke, 
P'.R.S., president, in the chair.—‘A paper, by Mr. Alfred Sanders, 
entitled ** Supplementary Remarks on the Appendicularia,’' was 
read to the meeting by the secretaiy, in which the author cor¬ 
rected several observations made in the course of a previous 
paper, and gave an exhaustive description of a species which he 
believed to be different from any hitherto descril^d, although he 
refrained at present from naming it as new.—A paper by Mr. 
Kitton, of Norwich, was also read by the secretary, upon some 
new species of diatoms found in deposits sent from New Zealand 
by Mr. II, R. Webb and by Capt Perry from Colon.—Mr. Slack 
made some observations on silica films prepared from a solution 
containing four parts glycerine to one part water, and pointed 
out the difficulty of obtaining clear definition of the forms pre¬ 
sented when high-power objectives of large angle were employed, 
whereas those with small angular aperture gave good results.— 
Mr. Stewart drew the attention of the Fellows to a remarkable 
living organism exhibited in the room by Mr. J. Badcock, of the 
nature of which very considerable doubt was entertained, the 
prevailing opinion being that it was either an entozoon or the 
larval form of some unrecognised animal. 

Leeds 

Naturalists^ Field Club and Scientific Association, 
Oct. 13.—Mr, Edwd. Hiompson, vice-president, in the chair.— 
A lecture was delivered by Mr. Samuel Jefferson, F.C.S., upon 

Volcanic Phenomena.” After giving the more familiar facts 
with regard to the shapo and formation of volcanic cones, the 
nature of Uie ejected materials, the periods and frequency of 
eruptions, and the distribution of volcanic energy, and after an 
exposition of the chief hypotheses which have been framed with 
regard to the internal condition of our ea^, Mr. Tefferson 
pointed out a coincidence which had not to his knowledge been 
previously noticed, that the equatorial diameter between the two 
centres of intensity of volcanic energy, Java and Quito, is shorter 
by two miles than that drawn at right angles through Africa. 
Mr. Jefferson explained his views at some length, 

Philadelphia 

Academy of Natural Sciences, June 2.—Dr. Ruseken- 
berger, president, in the chair.—‘^Poisonous character of the 
flowers of Wistaria sinensisP —Mr. Meehan remarked that 
there was a popular belief that the flowers of thC Wistaria 
sinensis were destructive to bees. He hod bimsclf seen hun¬ 
dreds of dead bees under large flowering plants. He was 
stiuck with the fact this season iJiat none were dead under 
similar circumstances. The flowers were continually visited 
by the honey bee and others, wi hout, so far as he could 
sec, any fatal resritUs following. It was clear, therefore, that 
whatmr miglit be the causi oi tlie death of these insects under 


some circumstances, it could not be from the honey alone.— 

Growth of the Cuicus arvensis^ Hoff.” In regard to the 
rapidity with which plants sometimes grew, Mr. Thomas Mee¬ 
han observed that, though it was well known that the Cana^ 
thistle spread surprisingly, there had been no figures giving its 
>exact growth pl^ed on record. From experiments he found 
that it spread at an average rat^ of about three-fourths of an 
inch of growth per day, equal to maize or other rapid-growing 
vegetation above ground. 

June 16.—Dr. Kuschenberger, president, in the chair.—Prof. 
Leidy made remarks on the revivifleation of Rotifer vulgaris^ 
showing that when the animals aro actually dried they are 
incapable of being revivified.—Prof. Cope mentioned the 
capture of a young Balcena cisarctica^ of forty-eight feet in 
length, in the Raritan River, near South Amboy. He was in¬ 
formed that the whale was entirely black, and the doreal line with¬ 
out irregularities.—Prof. Cope explained the distinctive features of 
the genus Symborodon, one of the gigantic homed mammalia of 
Colorado, as compared with Titanotherium, exhibiting typical- 
specimens of the latter from the Academy’s museum, showing 
four inferior incisor teeth, while the lower jaw of Symborodon 
does not possess any, 

Paris 

Academy of Sciences, Oct 12.—M. Bertrand in the chair.— 
The following papers were read The enunciation of the prin- 
ciple of the theory of timbre is due to Monge, by M. H. ResaL— 
I.etter from M. Langley, director of the Alleghany Observatory, 
United States, on cyclonic movements, by M. Faye. This 
paper was an extension of the author’s theory of sun-spots. The 
laws of fluids in rotatory motion round a vertical axis are shown 
to apply to these phenomena.—M. Daubree made some remarks 
in connection with the foregoing paper concerning the indications 
of circular motion traced in the diluvian deposits of the neigh¬ 
bourhood of Paris.—Critical observations on the employment of 
the tincture or powder of guiacum for testing the purity of 
** kirschenwasser^' by M. Boussingault.—M. C. S^dillot com¬ 
municated a surgical paper on the subject of preventive tre¬ 
panning.—Presence of the genus Lepisosteus among the fossils 
of the Paris basin, by M. P. Gervais.—External linear ex¬ 
traction, simple and combined, of cataract; a surgical memoir, 
by M. R. Castorani.—Proportion of real to sulphated ashes in 
the products of the sugar industry, by M. Ch. Violette.—Com¬ 
munications relating to the destruciion of Phylloxera were 
received from MM. Maurice Girard, Mouillefert, Balbiani, &c., 
upon which remarks were offered by M. Dumas.—New expe¬ 
riments with alkaline sulphocarbonates for the destruction of 
Phylloxera; method of employing them, by M. Mouillefert.— 
Researches on the action of coal-tar in the treatment of phyl- 
loxerised vines, by M. Balbiani.—On the employment of clectro- 
diapasons of variable periods as tonometers and electric contact 
breakers, by M. E. Mercadier.—Attempted theory of the 
formation ot the secondary facets of crystals, by M. Lecoq de 
Boisbaudran.—Microscopic study and proximate analysis of a 
pumice from Vesuvius, by M. F. Fouqut^. Under the micro¬ 
scope this stone was seen to be composed of a multitude of 
crystals of amphigene united by an amorphous vitreous substance ; 
of crystals of hornblende, pyroxene, pendote, oxide of iron, feld- 
spath, and brown mica insularly distributed through the mass. 
An analysis of the amphigenetic crystals proved this mineral to 
be rich in sodium and calcium ; the amphigene from the tufa of 
Somma is generally potassic. 
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DIARY OF SOCIETIES. 

London 

THURSDAY^ October 22. 

Junior Philosophical Society, at 7.30.— Principles of Art; J. R. Hilder. 
FRIDAY, October 23, 

Quekbtt Micro.'JCOPICAL Club, at 8.—On cutting Sections of the Eyes of 
Insects, and on a New Instrument for that purpose; R, 1 *. Williams, 

Lekds 

TUESDAY, October 27. 

Naturalists* Field Club and Scientific Association, at 8.—Solar 
Physics: John (Jarbutt, F.R.A.S. 


TO SECRETARIES OP SCIENTIFIC 
AND LITERARY SOCIETIES, 

It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. 0/ the various provincial Scien¬ 
tific and Literary Societies would be found very useful^ not only 
to the Members of such Societies, but to all who are interested in 
scientific and literacy subjects, the Publishers have determined to 
dtvote a portion of their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, tSr’r., at the nominal chatge oj One Shilling for each 
insertion. 

The Publishers of Nature will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly \ 
Diary as complete attd useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings, 

Office~ 29 , BEDFORD STREET, STRAND. 


EVERY THURSDAY, PRICE 

nature:' 

CHARGES FOR ADVERTISEMENTS, 

Three lines in column, 2s. 6d,; gii. per line after. 

£ s. d. 

One-eighth page, or quarter coliann .... o 18 6 

Quarter page, or half a column ...... i 15 o 

Half a page, or a eolnmn . 350 

Whole page . 6O0 

Advertisements must be sent to the Office before 13 o'clock 
on Wednesdays. 

Post-office Orders payable to Macmiltan & Co. 
OFFICE ; BEDFORD STREET^ STRAND, W.C 



INTERNATIONAL EXHIBITION 
PRIZE MEDAL AWARDS. 

London, 1851. Pari., 1855. London, i86s. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 

M. PILLISCHER, ^ 

optician and Manufacturer of 

ACHROMATIC MICROSCOPES. 

and all kinds of Scientific Instruments. 

St- 

As supplied to' the principal Uni- 
versitie.s and Hospitals. 

Monocular, ; Binocular, to xor. 

PILLISCIIEirs New Scrio.s ot 
Correction .'ind Immersion Oh* 
ject-glasses, from 1 to inch, 

unequalled for their brilliant Oc- 
fining and Penetrating Power. wiP’ 

PILLTSCIIER'S Improved CLI- _ 

NICAL THEKMOMETER.S, 
in Sterling Silver Oms, 3^ in., 
i4f.; 4i in j 17J. ; 0 in , in Wooden 
Case, xojr., including a ICew Certificate. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO, 

88, New Bond Street, W., London. 




With Tracer, &c., for drawing Lissajous* Curves on Cards, or 
blackened Glass for the Lantern : packed in Deal Cabinet ... £12 00 

Reflectors for projecting the Figures on the Screen . a xa 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from x : 1 to x : 3... 076 

Ditto traced on blackened Glass, for the Lantern ... per slide... 036 

New Set of Acoustic Apparatus . 5 5 0 

Improved Osone Generators. 218. A 3 3 O 

Pocket Spectroscopes, witk new Slit Adjust¬ 
ment . 15 0 

TISLEY AND SPILLER, 

OPTICIANS, &c., 

172, BROMPTON ROAD, 

(Three minutes' walk from South Kensington Museum). 

THE BREWERS* GUARDIAN: 

A Fortnightly^ Paper devoted to the Protection of Brewers* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Revirw of thb Malt and Hor Trades ; and Wine and Spirit Trades 
Record. 

The Official Organ of the Country Brewers* Society. 

(Founded 1823.) 

'* The Brewers* Guardian*' is published on the Evening of every alternate 
Tuesday, and is the only journal officially connected with brewing intercbts, 
Subscription, j 6 s. 6 a. per annum, post free, dating from any quarter-day. 
Single Copies, zs. each. Registered for transmission abroad. 

Offices—5, Bond Court, Walbrook, London, E.C. 


HOLLOWAY’S OINTMENT and PILLS. 

—At the prcHent time much watchfulness muvt he exerc’sed. and the 
earliest evidences of ill-health immediately checked, or a blight illness 
may result in a seiious inaladv. Relaxed and sore thrpat, diphtheria, 
qiiiiisey, oough.s, chronic cough, bronchitis, and_ most other pulmonary 
nfTcclions will be greatly relieved by rubbing this cooling Ointment into 
the skin as nearly as practicable to the seat of mischief. This treat¬ 
ment, <it once simple and efTective, is admirably adapted for the removal 
of sucii disea.ses ciuring infancy and youth. Old a.sihmatic invalids wMl 
derive marvellous ease from the use of HoUoway’.s remedies, which have 
brought round many such sufferers, and re-established health alter every 
other means had signally failed. 
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THIS DAY, IN OCTAVO, PRICE aix. 

CAVE-HUNTING: 

researches on the evidence of caves respecting the early inhabitants 

OF EUROPE. 

By W. BOYD DAWKINS, M.A., RR.S., &c., 

CURATOR OF THE MUSEUM AND LECTURER IN GEOLOGY IN THE OWENS COLLEGE, MANCHESTER. 

With Colouied Plate and Wooacuts. 


contents. 


Chapter I.—Introduction. 

„ II.—Physical History of Caves.' 

„ HI. —Historic Caves in Britain. \ 

„ IV.—Caves used in the Ages of Iron and 
Bronze. 

,, V.—Caves of the Neolithic Age. 

„ VL— The Ran(;e of Neolithic Dolicho-Cepiiali 

AND BRACIIY-CePHALI. 

VII.— Caves containing Human Remains of 
Dourtful Age. 

,, VIII.— The Pleistocene Caves of Germany and 
Great Briiain. 

„ IX.— Thf. Inhabitants of the Caves of North¬ 

western Europe, and the Evidence of 
the Fauna as to the Atlantic Coast¬ 
line. 


Chap per X.— ^Tiik Fauna of the Caves of Souther^ 
Europe, and the Evidence as to the 
Mediterranean Coast-i 4 ne in the Pleis¬ 
tocene Age. 

,, XL—The European Climate in the Pleistocene 
Age. 

,, XIL— Conclusion. 


Appendix I.—On the Instruments and Methods of 
Cave-hunting. 

XL—Observations on the Accumulation of 
Stalagmite in the Ingleborougu Cave. 
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MACMILLAN & CO., LONDON. 
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L. OEBTLING, 

T0BNMII.L STREET, NEAR FARRIN6D0N STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OF 

CHEMICAL, ASSAY, AND BULLION BALANCES. 

Maker to the Bank of England, Assay Offlce of the Royal Mint, &c., &c. 

By Ap/>ointmefrt, 

Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 

Council Medals 1851. /Vrj/ Class Medals 1854 and 1862. 

“ MAZELINEGOLD JEWELLERY. 

(Catalogue post free.) 

18c. GOLD.—.Super<$eded by the above imitation Jewellery—solid, durable, and cheap. 

18c. (iOLD.—Designs, bcnutiAiHy copied in ihe above, and not to be detected from the precious metal. 
x8c. GOLD.—'jewellery, is reproduced m all the latest fashions (English, French, Swiss. Italian, &c.) ' 

“MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fa<thion, wear, and design by any IMITATION YET offered to the public. It is solid, durable» and cheap, retaining to the last 
its t8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25x to 45X. Alberts, ax. to 5x.: Long Chains, sx. to Bx. 6 <t. ; l.ockets, ax. to 5X. 6 d.; Crosses, tx. 6 d, to 4X. 6 d.; Ladies* Gem Rings, at. to 
Kf. ; Wedding and Keeper Rings, ix. to ax. 6 t/. ; Gents’ Finger Rings, ax. 6 ^. to 6 s.: Bracelets. 5X to lox. 6 et. : Studs, ix. to 3X. 6^. ; Links, xx. to $i , 
Bieast Pins, is. to 4X. 6 a ; Brooches, xx. 6 /t. to 7X. 6 ft. : E.*)r Rings, ix 6 ft to 6 s. 6 d .: Sets (r» x»//x). Brooch and Ear Rings, sx. 6 d. to xox. 6^ ; Pencil 
Casc.s, ax to 4f ; GenLs* Snake Kings (Plain Head), 3X. 6t/, Bead set with Brilliant, &c , 5X. 

The Proprictorh having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to oUer 
and guarantee against all other competitors a superior, well-finished, and coirecl imitation of the precious metal, at prices within the reach of all. 

CAUTION. —C'eftain perFon.s arc endeavouring to imitate and loist upon the public an inferior and wretched article^ and charging the same prices ; 
we thefcfore beg to put the public on ihcir gunrd .'igaiiist .such deceptions. 

N.B.—hi very watch is guaranteed for two years Names and Addrcs.ses should be dRtinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the "MAZELINE” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P.O O. to be made payable at Post Office, Bishopsgate Street Without, London, F. C. 

AGENTS WANTED for the above throughout the United kingdom. LIBERAL TERMS. 

N ~ re7^Py.~ 

PRICE lA 

PRIMER OF PHYSIOLOGY. 

BY 

MICHAEL FOSTER, M.A., M.D., F.R.S., 

FELLOW OF TRINITY COLLEGE, CAMBRIDGEF 

IVil/t Illusttatiotts. 

MACMILLAN & CO., LONDON* 


Now Ready» Price One Skilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOBER 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HEUOTYPE AND OTHER PERMANENT PROCESSES. 

• Edited by JOHN FORBES-ROBEHTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents of October Number.— Our Illustrations:—!. Gibson’s “Venus,” from the Original Study._ a. 
Fresco by Correggio. 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Cave Thomas, No. 2.—Tlje Golden Wedding of Mr. and Mrs. S. C. HalL—Art Notes and 
Gossip.—The Decoration of St. Paul’s Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art* that 
fresh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects gener^ly. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected whh Artistic manufacture wishing their works to be rqurodnoed in tike pages 
of “ Art," are requested to communicate with the Editor, through the Pumisbers. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE. 188. Fleet Street. E.C 



CQXX 


NATURE 


\Oct, 22, 1874 


NEW AND FORTHCOMING BOOKS. 


SIR SAMUEL W. BAKER, PASHA, F.R S., ETC 

Ismailia : a Nar^^ative of the Expedition to 

Central Africa for ihc Suppression of the Slave Trade, 
organised by Ismail, Khedive of Egypt, With Maps, 
Portraits, and upwards of Fifty full-page Illustrations by 
ZwECKF.K and Durand. Two vols. 8vo. 361. 

The Russian Power. By Ashton W. Dilke. 

With Maps and Illustrations. Two vols. Medium 8vo. ^2s. 

Bioiraf>hy of the Ri^ht Hon. Francis 

BLACKBURNE, late Lord Chancellor of Ireland. Chiefly 
in Relation to his Public and Political Career. By his Son. 
8vO. I2J. 

Lady Duff Gordons Last Letters from 

Egypt, to which are added I.etters from the Cape. With a 
Memoir by her Daughter. With Portrait engraved by 
Jeens after Phillips. Crown 8vo. gj. 

A Ramble Round the World, 1871. By 

M, LE BARON DE IIUBNER, formerly Ambassador 
and Minister. Translated by Lady Herbert. Two vols. 
8vo, 25J. [Next week. 

Outlines of Cosmic Philosophy, based on the 

Doctiine of Evolution, with Criticisms on the Positive 
Philosophy. By JOHN FISKE, M.A., LL.B., formerly 
Lecturer on Philosophy at Harvard University. Two Vols. 
8vo. 25^. 

Miltot^s Poetical Works. Edited, with 

Text Collated from the best Authorities, with Introduction 
and Notes, by DAVID MASSON, Professor of Rhetoric 
and English Literature in the University of Edinburgh. 
With Three Portraits engraved by C. H. Jeens and Kad- 
CLIFFE. Three vols. 8vo. (Uniform wuh the Cambridge 
S hakespeare.) 42J. 

Milton*s Poetical Works {Golden Treasury 

Edition). With Introduction and Notes, by Professor 
MASSON. With Two Poitraits engraved by Jeens. 
Two vols. l8mo. 9^; 

Michael Angelo Buonarroti : Sculptor, 

Painter, Architect. The Story of his Life and Labours. 
By CHARLES CHRISTOPHER BLACK, M.A. Illus¬ 
trated with Twenty Woodbury Types. Medium 8vo, cloth 
extra, gilt. 3i.f. 6^. 

History of the English People. By the Rev. 

J. R. GREEN, M.A. With Coloured Maps, Genealogical 
and Chronological Tables. Crown Svo. Sr. 6^. 

Michelet's Modern History. Translated 

from the French. With Continuation to the Present Time. 
By M. C. M. SIMPSON. Crown Svo. 4^. (>d. 

Scandinavian History. By E. C. Otte. 

With Maps. Globe Svo. 6s. 

The Harbour Bar. A 7 ale of Scottish Life. 

Two Vols. Crown Svo. 2lj. 

speaking Likenesses. By Christina Rossetti. 

With Illustrations By Arthur Hughes. Crown Svo. 4s, 6d, 

For the Kinffs Dues. By Agnes Mac- 

DON ELL, Author of ** Martin’s Vineyard.” Crown Svo. 
loj. 6</. [Ntxt week. 

Govinda Samanta; or, the History of a 

Bengal Raiyat By the Rev. LAL BEHARI DAY. 
Two voJ*. Crown Svo. zis. 

The Princess of Silverland, and other 

ELSIE STRYVELINE, With Frontispiece 
hy Sir Nobl Baton, lilobe Svo. gilt. ^.td. 


New and Cheaper Edition. In One Vol. Svo. 

History of Ancient Philosophy. By the 

Rev. W. ARCHER BUTLER, late Professor ot Moral 
Philosophy in the University of Dublin. Edited by W. 
Hepworth Thompson, D.D., Master of Trinity College, 
Cambridge. (Revised by the Editor). 12s. 

Pharmacographia. A Histogy of thePrin- 

cipal Drugs of Vegetable Origin, found in Commerce in 
Great Britain and British India. By F. A, FLUCKIGER 
and D. 11 ANBURY, F.R,S. 8vo. i8j. [Next week,, 

The Elements of the Psychology of Cognition. 

By ROBERT JARDINE, B.D„ D.Sc., Principal of the 
General Assembly’s College, Calcutta. Crown Svo. 6s, 6d. 

Laocoon. Translated from the Text of 

LESSING, with Notes by the Right Hon. Sir ROBERT J. 
PIIILLIMORE, D.C.L., Judge of the High Court of 
Admiralty, &c. Svo. 12s. 

The Extant Odes of Pindar. Translated 

into English, with an Introduction and Short Notes by 
ERNEST MYERS, M.A., Fellow of Wadham College, 
Oxford. Crown Svo. 5^. 

Social Lije in Greece, from Homer to 

Menander. By the Rev. J. P. MAIIAFFY, M.A., Fellow 
of Trinity College, Dublin. Crown Svo. 7 j. 6ii. 

A Theory about Sin in Relation to some 

Facts of Dai 1 )^ Life. Lent Lectures on the Seven Deadly 
Sins. By the Rev. ORBY SHIPLEY, M.A. Crown Svo. 
7 j. 6d, [This day. 

Catholic Reform. By Father Hyacinthe. 

laCtters, Fragments, and Discourses. Translated by Mdmb. 
Hyacinthe Loyson. With a Preface by the Very Rev. 
A. P, Stanley, D.D., Dean of Westminster. Crown 
Svo. 7f. 6d, 

The Imitation of Christ. By Thomas 

Kempis. Translated with Preface by W. Benham, D. D., 
Vicar of Margate. Printed with Borders in the Ancient 
Style after Holbein, Diirer, and other Old Masters, con¬ 
taining Dances of Death, Acts of Mercy, Emblems, &c., and 
a Variety of Curious Ornamentation. Crown Svo. yj. 6d, 

Chatter ton: a Story of the Year 1770. 

By Prof. MASSON, LL.D. Crown Svo. 5 j. 

The Three Devils: Luther's, Milton’s, and 

Goethe’s ; and other Essays. By Prof. MASSON, LL.D. 
Crown Svo. $s. 

The Common Frog. By St. George Mivart, 

F.RS., ike. Lecturer on Comparative Anatomy at St. 
Mary’s Hospital. With numerous Illustrations. (Naturb 
Series.) 31. 6 d . 

Polarisation of Light. By W. Spottiswoode, 

LL.D., F.K.S. W’ith numerous Illustrations. Crown Svo. 
(Nature Series.) 3^. 6d, 

On British Wild Flowers considered in 

relation to Insects. By Sir JOHN LUBBOCK, M.P., 
F.R.S. Crown Svo. (Nature Series.) y. ftd. 

Primer of Astronomy. By J. Norman 

LOCKYER, F.R.S. With Illustrations. i8mo. (Mac¬ 
millan’s Science Primers.) \ t . 

Essays on Shakespeare. By Karle Else, 

Ph.D. Translated, with permission of the Author, Iw 
L. DORA SCHMITZ. 12s. 


MACMILLAN AND CO., LONDON. 
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UNIVERSITY COLLEGE, LONDON. 

THE THEORY OF EVOLUTION.—Prof. T. WHARTON JONES, 
F.K.S., will deliver a Lecture on this subject in the Potanical Theatre of 
the College on 'rHURSDAY EVENING, the 29111 iost., at 8 o'clock. 
Adfuisbioii free. Ladies are invited to attend. 

JOHN ROBSON, B.A., Secretary to the Council. 

October 23, 1874. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland. F.R.S.: Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voclcker, 
F.K.S.; Dr. Williamson. F.R.S. 

C. WILLMORE. Principal. 


ROYAL COUNCIL OF EDUCATION_ 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Aralyses and investigations conducted.—Apply to Prof 
S. V. Gardnxii, F.E.S.. F.S.A., 44. Berners Street, W. 


PRELIMINARY EXAMINATIONS of the 

COLLEGE of SURGEONS and APOTHECARIES* HALL.—Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, exprcs«Ty for his own Pupils, Guides to 
the above, containing upwards of 400 questions and answers on all the 
subjects of examination, has CT^ASSES READING at his residence at 
Hampstead (where he receives a few resident Pupils) and in the Temple, 
for these Examinations. ^ For references to Noblemen, Members of Par- 
^ment, Doctors of eminence, Queen's Counsel, &c., address to 3, 
Pump Court, Temple, or to the care of Messrs. Butterworth, 7, Fleet 
Street, her Majesty's Publishers. 


PREPARATION for the Public Schools 

by an Oxford M.A. and First Classman. Natural Science included in 
the ordinary scheme of work.—Address J. L. Watson, Esq., Richland 
House, Worthing, Sussex. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of *'Lyell*s Students’ Elements 
of Geology,” and facilitate the important study of this science, can be 
had at a, 5, 10, 20, 50, to 1,000 guineas. Also, Single Speamens of 
Rocks, Minerals, Fo.sBils, and Recent Shells, Geological Maps, Ham¬ 
mers, all the Recent Publications, &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 


Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S., atliis residence. 149. Strand, W.C. 


SUNDAY LECTURE SOCIETY.—LEC- 

TURES at ST GEORGE’S HAI.L, Lanifliam Place, each SUNDAY 
AF*TERNOON, at Four precisely. Sunday, November 1 Prof. W. 
K. Clifford, M.A. (Canib.), F.R.S., on “Body and Mind.’*—Mem¬ 
bers' Annual Subscription, Payment at the door—One Penny, 
Sixpence, and (reserved seats) One Shilling. 


LONDON LIBRARY, 

», ST. JAMES’S SQUARE.—Fouoded in 1841. 

Patron— H.R.H. Thb Prince of Wales. 

President— Thomas Carlvlb, Esq. 

This Library contains 90,000 Volumes of Ancient and Modem Literature, 
in various languages. Subscription, /Cs a year, or with Entrance Fee 
of £6 : Life Membenhip, £a6. 

Fifteen Volume.^ are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half-past Six. Prospectus on application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


elementary collections of 

GEOLOGY and MINERALOGY from ios. 6d. to 42X. Also more ex¬ 
tensive ones upwards. Single Specimens, Haimners, Cabinets, Books, 
&C., of JAMES Re GREGORY, Mineralogist, 15, Russell Street, 
Covent (harden. Removing in December next to 88, Charlotte Street, 
Fitaroy Square, W. 


minerals and ROCKS, Classified after 

Miller, Dana, and Rose. 100 Examples asr. ; 200 ditto, £2 los. to 
£3 I* 300 ditto, £4 10s. to £6 : 400 ditto, £6 to £S •. 500 ditto, £8 Bs. 
to £10 los. Including Half Fos-sils, 250 Examples. £2 ios, 6 d, ; 400 
ditto, jC6, 150 FOSSILS illustrating Morris's Chart or Lyell’s 
Manual, 3or. : 250 ditto (mostly of the species figured), 3^0 ditto, 
^5 to £ 0 . RECENT SHELLS: 100 genera, £x ; aoo ditto, £2 los. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


Mr. C. H. LAKE ^Graduate in Honours, 

London) receives a limited number of RESIDENT PUPILS. Tes i- 
mouials from the late J. S. Mill, Dr. Tyndall. &c. Science receives 
careful attention.—Withernden, Caterham, Surrey. 


The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge. receives several Pupils, to prepare for the Universities and other 
examinations; and has now Vacancies. 


for sale. — BROWNING’S SMALL 

AUTOMATIC ELECTRIC LAMP, REFLECTOR, and LAN- 
TERN, ^3. Ako, PKISM on Brass Stand, by Ladd» a.—Address, 
. Dr. G. M. Low;s, County Analyst’s Office, Lincoln. 


WANTED—A 'SIDEREAL CLOCK, an 

OBSERVING CHAIR, and a DRIVING CLOCK, for an S-ft Eaun; 
torial Tdewope.—AddrcM M J.. Pall Mall Club, S. W. ^ 













CCXXll 


NATURE 


\Oct,. 29, 1874 


TRUSSES (Self-adjusting), in use for the 

Ust sixty years, and same ms worn by his late Majesty William IV. 
From loi. each. SA LMON ODY Sk CO f by appointment to the Army 
and Navy, 093, Strand, London. Price List post free. 


CHEST EXPANDER and TROUSERS 

BRACE combined, 8r.; Ladies’ Chest Expanders from 51. 6J .— 
SALMON ODY & CO, 993, Strand, London. Established x8o6. 


ELASTIC STOCKINGS for Varicose Veins 

or Weak Joints ; and I^ADIES’ ABDOMINAL BELTS, made to any 
use. Directions lor self-measurement and prices post free, SALMON 
ODY & CO.* 393, Strand, Loudon. 


HAIR COLOUR WASH.—By dampingthe 

hair or whiskers wiih this beautifully perfumed Wash, in 94 hours the 
hair becomes us original colour, and remains so by an occa.^ional using, 
lor. 6i^., sent for P.U order.--ALEX KGSS, 248, High Hulboru, Lou¬ 
don ; and all Chemists. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so directs the soft cartilage 
•f which the member consists, th.'it an ill-formed iio.(ie is quickly shaped 
to pcriection. Anyone can use them, and without pain. Price lor. 
sent cairiage-free for P.O. order.—AL£'.X. ROSS, 248, High Holborn, 
London. Pamphlet sent for two stamps. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


British Rocks—xoo Specimens . One Guinea. 

British Fossils—xoo „ . One Guinea. 

Collections and Specimens of 
British Fossils fiom the Crag to the Silurian inclusive. 

Ditailtd Catalogues post-free. 


RUPTURES—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 



is allowed by upwards of 500 Medical Men to be the most effec¬ 
tive invention in the ciirauve treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn found the body, wliile the requisite 
resisting power is supplied by the MoC-MAIN PAD and 
PATENT LEVER, nttirg with so much case and closeness 
that it cannot be delected, and may be worn during sleep. A 
descriptive circular may be had, and llie Trus’s (which cannot 
fail to fit) forwarded by po.sl, on the ciicumfercncc of the body, 
a inche.s below tlie hips, being sent to the manufactuier, 

JOHN WHITE, 228, FiccadiUy, 

Price of a Single Truss, i6r., 2xx., 36r. 6^., and 314.6 d. \ pn«t. 
,, Double ,, 314. 434.» and 534. 6tf. \ f‘“ 

„ Umbilical,, 424. and 534. I 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 44. (fd., 74. 6d., los,, and 164. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Ejf Appointment to the Royal Institution of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

S5TABLISHSD 1843 . 


NOTICE.— To Science Classes. — MOT- 

TERSHSAD AND CO.. LABORATORY FURNISHERS, EX¬ 
CHANGE STREET. MANCHESTER, supply all the Apparatus 
mumeratttl in the SOUTH KENSINGTON LISTS FOR THE 
USB OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
(including Light. Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instruments, 
or to forward Estimates on application. Orders exceeding in value 
delivered free to any railway stauon in England. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies througoout 
Ireland. 


It writes almost in.stantly Full Black. 
Doe.s not con ode Steel Pens. 

Is cleanly lo use, and not liable to 
Blot. 


FIowf easily from the Pen. 
Blotting-paper may be applied at the 
moment of h riling. 


TO BE HAD OF ALL ST A TIONERS. 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS^ 
Awarded to J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice (Caracas and other Cocoas 
with which it is manufactured. 


COCOA 


JUDSON’S DYES—18 Colours, 6d. each. 

RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in lo minutes without soiling the hands. 

Full Instructions supplied. Of all Chemists and Stationers. 

JUDSON’S DYES.—Dyeing at Home.- 

JUDSON'S simple DYES are most useful and effectual. Ribbons, 
silks, feathers, scarfs, lace, braid, veils handkerchiefs, clouds,beniouses, 
Shetland shawls, or any small article of dress^ can easily be dyed in 
a few minutes without soiling the liands, violet, magenta, crimson, 
mauve, purple, pink, ponceau, claret, &g. 

JUDSON’S DYES.—Photographic Paper 

Positives or Photo-Prints should be dipped in hot water and then sub¬ 
mitted to a hot bath of JUDSON’S DYKS. Beautiful effects are thus 

P roduced in green, pink, orown, and many other colours—Use Judson’s 
)yes for general tinting. Dye your Cartes de Visile. 

JUDSON’S DYES. — Ferns, Grasses, 

Flowers, and Sea-weeds may be dyed most exquisite colours, green, 
crim.son, purple, scarlet, &c., by simjdy dipping them in a solution of 
JUDSON 'S DYES. Charming Bouquet may oe thus composed. 

JUDSON’S DYES—Ink —Ink —Ink.—A 

Sixpenny Ibjttlc of JUDSON’S DYES, violet, red, or magenta, will 
make half a pint of brilliant writing ink in one minute by simply adding 
hot water. 

JUDSON’S DYES.—For Colouring Archi- 

tectural Plans, &C.—Much trouble may be saved in grinding up colours 
to a uniform tint, lliey may be used either with a brush or pen. Rose 
pink, purple, canary, crimson, orange, green, blue, magenta, and za 
other shades. 

JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not mb 
off. They form the most economical stain on record. Light Brown for 
mahogany colour is excellent; No. 2 Black for walnut; Canary for 
satin ; also black, lavender, magenta, and many other colours. 

SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 
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Now Ready, the NOVEMBER number of 

THE PRACTITIONER; 

A JOURNAL OF THEEAFEUTICS AND PUBLIC HEALTH. 

EDITED r.y 

T. LAUDER BRUNTON, M.D., F.R.S, 

MF.MT^ER OF TIIK ROYAL roLLI^JK OF rUYSlCIANS ; 

CASUALTY rnVSTCIAN TO ST. HARTTIOLOMEW’s HOSITTAJ-; AM) I.KCIDKJIR ON MA'I'LRIA MFrUt'A AM) 
THERArKUTrCS IN ST, UAR rjIOJ^OMKW’s IJoSPlTAL SCHOOL. 


PRICK IS. Gd. MONTHLY. 

THE PRESENT NUMBER CONTAINS:— 

ORIGINAL COMMUNICATIONS:-^ 

KDTTOK’S NOTE. 

W. R. KASHAM, M.D. Eillinri.i (Litliinsis), aiiil Oxahirla. PnrL TT. 

\V. HAN1)SKE GRIFFITHS, Ph.l)., F.R.C.P., L.iv.C^S. Filin.—()n llio'l\Mcliing of M:iU lia T\Ud'un .mdI u'd . 

HR. CLTFFOKT) AFT.TiUT'r. -I'lio Influence of the Nervous S)sl eni aiul <»f Arsenic upon ihe Nuhilion o| Ihc SUin. 
RORFKT LAWSON, M. R. Tldin. 'Neurtilic Meiheincs ; Avilli spccini reference to Camphor and its Monobromiile. 
SYDNEY RINGER, 1\T. I). -A Successful Case of T'rauinalie Tetanus treated by larL»c doses of Calali.n' l»e,m. 

DOUGLAS JSlORTON, A.M., IM.D.- (^)uininc and Siit)t)iiration. 

J. MILNER FOTIlKRGILIv, M.I)., M.K.C. P. — The Use ofMermry in some of tlic 01)scurcr Forms of Sy[)hili’i. 
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METEOROLOGY IN FRANCE 

E hail with much satisfaction the movement which 
has just been made by the French Government 
in the direction of a more effective organisation than has 
hitherto existed for the investigation of the meteorology 
of France. The best results maybe expected from the 
step just taken, which is detailed in the printed documents 
quoted below,* and when we consider the great con¬ 
tributions made to practical meteorology by Le Verrier, 
the distinguished head of the Paris Observatory, in the 
Bulletin International^ the Atlas <ks Mouvements 
raux dc VAtmospldrc^ and the Atlas dcs Orages origi¬ 
nated under his direction, we may rest assured that these 
hopes will be fully realised. 

In the decree of February 13, 1873, in which the basis 
of the reorganisation relative to the meteorology of 
France was laid down, occurred the following reso¬ 
lutions :— 

“ I. The investigation of the great movements of the 
atmosphere and meteorological warnings for the sea¬ 
ports and for agriculture are remitted to the Observatory 
of Paris. 

“ 2, The working out of the meteorology of the various 
river-basins of France, and cognate inquiries, is handed 
over to Commissions representing the different regions 
and departments of the country, the organising of which 
the Council of the Observatory is commissioned to 
prosecute.” 

In carrying out these resolutions, the meteorological 
warnings to the seaports were re-established by the 
Observatory on May 17 of the same year. The duty of 
issuing meteorological announcements to all departments 
for the benefit of agriculture, especially in time of harvest, 
was recognised, and it was at the same time suggested 
that an inquiry be set on foot with the view of organising 
a system by which this could be effectually done. 

As regards the second resolution, a systematic inquiry 
into the climate of France had been organised in 1865 by 
the appointment of Departmental Commissions, and 
the establishment of a system of observations chiefly by 
the primary normal schools. At first, when the Depart¬ 
mental Commissions were yet imperfectly organised, 
it was found necessary to concentrate the observations 
made over tlie country in the Observatory of Paris, which 
undertook their discussion and publication ; but this 
system, which was forced on the Observatory at the time, 
could not be indefinitely continued with advantage. The 
grounds for this opinion are stated in these words :— 

^‘From 1869 the Observatory continued to point out 
that the discussion of the climatic conditions of the 
different river-basins of France could not be concentrated 
in Paris with advantage. It seemed necessary that the 
large body of skilled meteorologists that had been 
formed during the four years which had elapsed should 
boldly take the observations into their own hands, in order 
to discuss them and deduce from them the scientific 
truths they may be shown to teach. It was not merely 
from the advantages which would accrue to meteorology 
itself by adopting this line of action that the effort 

* Letter from M. A. dc Cumont, Minister of Public Instruction to the 
Pr6fets of the l 3 epartinents, Paris, October 9, 1874.” ** Letter from M. 

Le Verrier, Director of the P.vis Observatory, to the Presidents of the 
Meteorological Commissions of the Departments, Paris, October 9, 1874.’* 
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towards decentralisation was put forth, but from the 
intimate bearing which the partition of the work of 
meteorological inquiry over the whole breadth of the 
country had on the scientific movement of France, in 
favouring the spirit of original inquiry and research with¬ 
out which no nation can take a high position in science.” 

The circumstances which followed hindered the carry¬ 
ing out of these proposals. Subsequently, however, the 
matter has been resumed and dealt with successfully in 
several parts of the country, particularly in the basin of 
the Meuse and over the western sca-board of the Mediter¬ 
ranean, by concerted action on the part of the five 
departments of Hdrault, Card, Aiidc, Pyrcndes-Orientales, 
and Loziirc. The Astronomical Commission nominated 
for the purpose of proposing the best measures to be 
taken in reorganising the astronomical department 
entered into the same view, and recommended further that 
inquiries referring to the climate of France be remitted to 
Regional Committees appointed by departments grouped 
together according to the river-basins. 

‘‘ But it must be observed that the proposed institution 
of Regional Committees will in no way interfere with the 
Departmental Organisation, but is intended, on the con¬ 
trary, to give greater weight and vigour to the operations 
of the Departmental Commissions, in that united action in 
certain lines of inquiry is thereby facilitated ; it being 
evident that the area embraced by a single department is 
too small for the proper study of many of the widcs[)read 
meteorological phenomena which pass across it. 7 'hc 
local Commissions have repeatedly drawn attention to 
this great disadvantage ; the organisation by regions will, 
however, henceforth give to the departments the means 
of publishing the results of their inquiries in a more com¬ 
plete form. In correcting the system of centralisation 
which had been carried to so great an excess, it is not 
intended to leave the Commissions to themselves, with no 
connecting link between them and the Central Adminis¬ 
tration. On the contrary, the Observatory of Paris is 
specially instructed to be in active and fruitful corre¬ 
spondence with the Departmental Commissions, and to 
give assistance, as far as the Commissions may desire, in 
organising them by regions.” 

The programme, thus briefly sketched, has been only 
imperfectly followed out, solely on account of the pecu¬ 
niary difficulties. Bui these difficulties the National 
Assembly has now removed by authorising the necessary 
funds. What then is now required, and what is now 
asked by the Minister of Public Instruction, is that the 
Prefects enter in the departmental budgets such a sum as 
may in each case be required by the Commission, and 
we are glad to learn that there is no doubt that the 
request will be generally acceded to. M. dc Cumont con¬ 
cludes his.letter with the remark : “ I shall act in concert 
with my colleague, the Minister of the Interior, in carry¬ 
ing out the propositions of the decree of Feb. 13, 1873, to 
secure the regular despatch of the meteorological warn¬ 
ings to those departments whose scientific Commissions 
arc put in possession. of the requisite funds to enable 
them to take advantage of the warnings in the interest of 
agriculture.” 

In the meantime, the Observatory has hastened the 
resumption of the publicationjof the Atlas Mdtdorolo- 
giques de la France,” which has been stopped for some 
years. To make up for lost time, the first issue, which is 
ready for delivery, embraces the three years 1869, 1870 
and 1871, and consists of four parts, vir, :— 
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(1) Discussion of the thunderstorms (orates) of these 
years, illustrated with forty-six maps. ^(2) Hailstorms, 
with three maps. This part of the. work, which is of so 
much importance to agriculture, has been unfortunately 
neglected for some time, but is now to be vigorously 
prosecuted. (3) Report on the climatic observations 
made in France, and particularly on the distribution of 
rain, with four maps. (4) Meteorological memoirs and 
documents (thirteen in all), contributed by different 
meteorologists of France and other countries, a section of 
the work which is expected to receive a fuller development 
in future issues.* 

A noteworthy feature of the publication consists in the 
fact that the materials which make it up have been 
collected under the auspices of the Departmental Com¬ 
missions, and in great part discussed by them. This is, 
particularly for such a country as France, an admirable 
arrangement, since there is no European country the 
working out of the meteorology of which presents a 
more complex problem, owing to the great diversity of the 
climates of its different regions ; and further, the agricul¬ 
tural interests of no other country would benefit more than 
those of France, were a correct knowledge of its climate 
generally disseminated among the people. Now, this 
feature of the publication gives the local colouring to the 
reports which is fitted to arrest general attention and 
secure the putting forth of those local efforts by which 
alone the meteorology of France can be satisfactorily 
worked out. 

It may be here pointed out that the French meteorolo¬ 
gical organisation is based onl the Commissions which 
have been appointed in each of the departments ; it 
.being to them that the Government, in the'decree of 
.Feb. 13, 1873, has remitted the working out of the 
meteorology of the different river-basins, and inquiries 
connected therewith. They are invited to unite together 
for certain objects into Regional Commissions, for the 
purpose of imparting to their investigations greater 
breadth and exactness. They 'are not put "under the 
Central Administration at Paris in the sense of being 
controlled by it, but are connected with it in order that 
they may be aided by it in cases where aid is needed. 
The Departmental Commissions have free automatic 
action in working out the problem of the local climates 
of the respective districts which have been entrusted to 
them. 

The programme assigned to the Central Observatory of 
Paris, consisting of the investigation of the great move¬ 
ments of the atmosphere, and meteorological warnings 
for the seaports and for agriculture, is too limited in its 
scope ; and we cannot suppose that its illustrious head 
will be satisfied till he has succeeded in including in the 
regular work of the Observatory those physical researches 
we have already strongly advocated in Nature (vol. x. 
p. 99) as an indispensable part of the work to be under¬ 
taken by the Central Meteorological Office of each country, 
and which have been moro recently and ably stated by 
Prof. Balfour Stewart and Col. Strange (pp. 476 and 490). 

In the same article we urged the necessity of the State 
and the country working together; indeed, in no other 
way is it possible successfully to work out the great 

* ITie pri«« ^ W Binkiadi# is, weiindMaad, xc«. 


national questions of storms and of local climates in 
their bearings on the health, productions, and com¬ 
merce of the country. In France we see that this 
essential requisite, of the State and the country working 
together, has been effected, and it may not be irrelevant 
to add that the French Government has dearly re¬ 
cognised the position that unaided voluntary efforts 
are insufficient of themselves to cope With the subject, 
and that if the undertaking is to be conducted in 
a manner worthy of the nation and of the ends to be 
subserved by'it, it must be supported with*aid from the 
public funds. 


MAJREV^S ** ANIMAL MECHANISM 

Animal Mechanism, By E. J. Marey. **The Inter¬ 
national Scientific Scries.*^ (London ; Henry S. King 
and Co., 1874.) 

II. 

I N his treatment of aSrial locomotion. Prof. Marey has 
been even more successful than in his investigations 
with regard to progression on land. Nearly two centuries 
ago the general!rprmciples of this Subject were very ably 
worked out by Borelli, who, after having shown that in the 
wing the anterior margin is rigid whilst the posterior 
portions are more and more flexible as they go backwards, 
inferred, as will be self-evident to all, that in the down¬ 
ward stroke of the flying bird the plane of the wing 
becomes directed downwards and backwards on account 
of the hinder margin yielding slightly to the resisting air. 
It not having struck him that the wing was elastic in its 
horizontal as well as its vertical direction, Borelli assumed 
that the stroke was strictly vertical. 

By a scries of experiments, the logical sequence and 
convincing power of which are perhaps unequalled in any 
other extant biological problem, Prof. Marey has been 
able to demonstrate the effects of the horizontal yielding¬ 
ness of the wing, and to prove that in insects the stroke, 
instead of being, as Borelli assumed, a simple vertical 
line, is a vertical figure of 8. In proof of this original and, 
at first sight, unexpected observation, he shows that if the 
tip of the wing of a wasp be gilt, and the insect allowed 
to buzz n a beam of sunlight, a very elongated vertical 
figure of 8 image is seen, as in Fig. i, to be produced by 
the reflecting tip of the rapidly moving wing; sometimes, 
indeed, the wing seemsito move entirely in one plane, and 
the instant afterwards the terminal loops which form the 
8 are seen to open more and more. When the opening is 
very large, one of the loops usually predominates over the 
other; it is generally the lower one which increases, 
while the upper diminishes. Indeed, by a still greater 
opening, the figure is occasionally transformed into an 
iiregular ellipse, at the extremity of which we can recog¬ 
nise a vestige of the second loop.^ 

There is still more to be learnt from this simple experi¬ 
ment. By carefully gilding one surface of the whig ahme^ 
the buzzing wing, when intensely illuminated, exhibits the 
figure of 8 of unequal intensity in its two moieties, as seen 
in Fig. I ; so that it resembles the figure printed tAusf, 8^ 
if its thick part be considered to represent that which 
is most illuminated, and its thin part the darker half. 
This result can only be produced by the phuse of the 
* Contimiedfipin: p. ^ 
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wing being different in the up and down strokes ; and, as is 
found to be the case, the thick limb is reversed by turning 
the insect round so that it presents its other side to the 
observer. The same conclusion is arrived at by the 
employment of the method to be now described. 

Without sensibly interfering with the movement of the 


wing, its tip may be made to come in contact with a 
revolving cylinder, in Avhich the surface is covered with 
smoked paper. “ Although the figures thus produced are 
for the most part incomplete, we are able, by means of 
their scattered elements, to reconstruct the figure which 
has been shown by the Optical method.” Fig. 2 is one 
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of the results obtained, in which several of the loops are 
distinctly seen, as is generally the case when, as here, the 
insect is so held as to mb the cylinder with the hinder edge 
of the tip of the wing. That a figure of 8 movement of a 
point, when made to record on a revolving drum, produces 
a similar curve, is seen from Fig. 3, whicli is a tracing of 


a Wheatstone’s kaleidophone rod, tuned to the octave, 
or, in other words, vibrating twice transversely for each 
longitudinal vibration. 

Still we are not able to say in which direction the wing 
is moving in the different branches of the 8 figure ; the 
1 following simple experiment determines this completely. 
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A slender glass rod is smoked at the tip in the flame of a 
candle, and held at right angles to the direction in which 
the wing moves, in the different parts of the wing-tip 
tract, as in Fig. 4. It is evident that if the wing hits 
the rod whilst it is descending, it will rub off the smoke 
film from its upper, and whilst ascending, from its lower 


surface. Supposing that, in the figure, the head of the 
insect is directed to the right: when the glass rod enters 
the loops at b' and a it is found to strike the upper sur¬ 
face ; when at b and a\ the lower] consequently the arrows 
indicate the true direction of the wing’s motion. 

The foregoing facts, when taken in connection with 



Fig. 3. 


their known anatomical arrangements, place us in a 
position to discuss the mechanism of the flight of insects. 
These animals possess muscles, &c., which produce direct 
downward and upward movements of the wings, and these 
movements only; therefore the expansion of this vertical 
line into a figure of 8 must be caused by forces acting 
external to the thoracic or wing-moving mechanism j in 


other words, by peculiarities in the structure of the wings 
themselves. Simple inspection of the wing of a fly shows 
it to be formed of a rigid, or comparatively rigid, anterior 
nervure, which supports a thin more yielding membram 
behind it. In its descent, the resistance of the air retards 
the movement of the more yielding posterior portion of 
the wing sufficiently to cause the lower sur&Ce of its 
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Otherwise horizontal plane to become directed slightly j 
backwards, and in its ascent the same cause directs it 
somewhat forward. But an inclined plane striking the 
air has a tendency to move in the direction of its own 
inclination; consequently, both in the down and up 
stroke of the wing, it tends to move forward at the same 



time. But this deviation cannot be effected without the 
nervure being slightly bent. The force which causes the 
wing to deviate in a forward direction necessarily varies 
in intensity according to the rapidity with which the 
organ is depressed. Thus, when the wing towards the 
end of its descending course moves more slowly, we shall 


I see the nervure, as it is bent with less force, bring the 
wing backwards in a curvilinear direction. Thus we 
explain naturally the formation of the descending bran ch 
of the 8 passed through by the wing and the same 
theory applies to the ascending branch of the figure. 

Acting upon the suggestions of his theory, Prof. Marey 
has constructed artificial wings, which arc planned and 
move upon the same principle as those of insects. 
He has not succeeded in making a Hying machine, 
it is true ; this, however, is not from any fault in the 
wings, but because it is impossible to obtain an engine 
sufficiently light to drive them. He has, however, con¬ 
trived an apparatus which, when the motor power is 
supported, is capable of moving horizontally with rapidity, 
of rising and of falling, just like an insect; and, what is 
more, when propelled by a simple up and down move¬ 
ment, the tips of the wings describe a figure of 8 of their 
own accord, as they ought to do upon the theory which 
led to their construction. 

The mechanism of the flight of birds is a problem far 
more difficult to master than that of insects. The size of 
the subjects of experiment, and the comparative slowness 
of the movements of their wings, remove them beyond 
the reach of the optical and direct graphic method pre¬ 
viously employed. Kach stroke of the wing has to be 



recorded through the iiUerventioa of a complicated system 
of tubes and levers, as fragile as they arc delicate, and as 
expensive, as they are liable to be broken. Movements 
in a single plane are capable of being transferred to paper 
with comparative case, but when they are not so limited, 
and may be in any direction, the *necessary complication 
of the recording machinery becomes immense. The 
number of little details which have to be continually 
remembered, and the oft-repeated futile attempts which 
have to be allowed for, makes Prof. Mare/s success in 
his investigations a matter of more than ordinary surprise. 
He has mastered the whole subject, having by separate 
and by combined check methods demonstrated what is 
the rapidity, direction, and inclination of the wing of the 
bird in every part of its course. Further than this, he 
has shown what effects the stroke has on the movements 
of the body of the bird, and this by a very ingenious new 
method. The way in which the author invents means for 
reproducing and originating any quality of movement he 


may want to develop, must be a source of admiration and 
almost astonishment to all readers of his work. 

Fig. 5 shows a buzzard saddled with the machinery 
which, by means of the two tubes running downwards 
from it, transmits the vertical and horizontal movements 
of its wing to the recording apparatus, which is not repre¬ 
sented. In the study of the more intricate points the 
necessary instruments are so heavy that the whole bird 
has to be partially supported. This is done by attaching 
it to the extremity of a long lever which revolves, with 
scarcely any friction, on a pivot. This is found not 
seriously to interfere with the normal flight of the bird. 

Most of the facts made out by the employment of 
this apparatus are shown in Fig. 6, which is con¬ 
structed to illustrate the inclination of the plane of the 
wing with reference to the axis (^Z') of the body of the 
bird during flight. The direction of the movement of the 
wing is from // to Az/, It shows that the wing during 
its ascent assumes an inclined position, which allows it 
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to cut the air so as to meet with the minimum of resist¬ 
ance ; while in its descent, on the contrary, the position 
of its plane is reversed, so that its lower surface turns 
downwards and slightly backwards.” During the descent 



Fig. 6. 


of the wing the body of the bird is carried forwards as 
well as upwards. The resistance of the air explains the 
elliptical form of the hgure. 

We hope that in the short glance which we have taken 
of some of the most important points discussed in the 
work before us, we have succeeded in interesting our 
readers sufficiently in its contents to make them curious 
to learn more of its subject matter. We cordially recom¬ 
mend it to their attention. To the student of art it gives 
rules and general principles which will be found invalu¬ 
able in all attempts to portray the various attitudes of 
man and his faithful companion, the horse ; and these, 
when understood, will direct attention to the most salient 
points in the locomotion of other animals. 

To the student of physiology it is useful in at least two 
ways. It shows how invaluable is a knowledge of mani¬ 
pulatory details and the principles of mechanics. Prof, 
Marey, in the period of his studentship, must have learnt 
more than the simple routine facts of a medical education. 
The mechanical Cardan universal joint and Wheatstone’s 
kaleidophone rod are as familiar to him as is the valvular 
mechanism of the heart; it is his control of method which 
is one of his most marked characteristics. It shows how 
elaborate are some of the phenomena which at first sight 
seem so simple, and how much the science of physiology 
is within the domain of physics. 

The translation, as far as we have had the opportunity 
of judging, seems a good one, except in one or two cases, 
where improvement would not be impossible. 


OUR BOOK SHELF 

The Protoplasmic Theory of Life, By John Drysdalc, 
M.D. (Bailli^re, Tyndall, and Cox, 1874,) 

The author of this small book is one of the editors of a 
work on Pathology, by Dr. John Fletcher, of Edinburgh, 
whose “ Rudiments of Physiology ” contains much specu¬ 
lative biology of no mean quality. As a disciple he 
enters into an analysis of the philosophv of his master, 
discussing its details in connection with the light thrown 
upon it by modem research, especially the bioplasm 
theory of Beale. Fletcher argued thus The peculiar 
property, vitality, does not reside in the tissues of the 
uving Dody indiscriminately, but i# one anatomical 
dement alone; because, as the various tissues differ 


extremely in their physical properties, and these latter 
are almost exactly the same after as before death, it is 
hardly to be expected that the living matter can rearrange 
itself on death, in a short time, into a number of different 
forms, which shall possess exactly the same physical 
properties in the vital as in the ordinary state of combi¬ 
nation. The concordance of this idea with the theory of 
Dr. Beale, which divides all tissues into a living forming 
material (bioplasm), and a dead formed material, the com¬ 
position of the latter of which alone varies to any extent, 
must be evident to all ; and the working out of its minutia: 
occupies several chapters of the work before us. The 
author also enters fully into the muscle and nerve theory of 
Dr. Beale in a manner which we do not think will throw 
much light on either subject. He remarks that the insu¬ 
lating power of the medullary sheath of the nerve-fibre 
is not demonstrable, therefore “ the nerves are not fitted 
for simple conduction of electric currents ; and these have 
no reason to choose the nerves as their channels, so they 
spread through the moist tissues almost uniformly.” With 
this opinion wc think there are few or no physiologists 
who will agree, as there is not the least doubt that it is 
through nerve-fibres that electric stimulation will most 
readily and most powerfully affect muscular fibres at a 
distance ; otherwise, what is the peculiar value of the 
“ nervc-miiscle preparation ” of the physiological labora¬ 
tory.^ In his remark that Dr. Sanderson is premature 
in arguing with regard to the Dionma “ that because the 
contraction of the plant-leaf depends on changes, appa¬ 
rently in the contents of the cells, the muscular contrac¬ 
tion of the higher animals is of the same nature,” the 
author is, we think, more fortunate ; we have never been 
able to see that the two phenomena have anything in 
common. From the consideration of the less speculative 
protoplasmic theory of the origin of tissues, such points as 
the nature of life, the connection of force with life and 
mind, consciousness, and materialism, sulfiects beyond 
the pale of precise knowledge, are treated of in a manner 
wliich will quite repay perusal by those who are fond of 
speculating on those precarious topics. 

Out of Doors : a Selection of Original Articles on Prac¬ 
tical Natural History, By the Rev. J. G. Wood, M.A., 
F.L.S. (London; Longmans and Co., 1874.) * 

Mk. Wood is well known as one of the most suc¬ 
cessful populariscrs of natural history. He has him¬ 
self an extensive and thorough knowledge of his subject, 
as well as a genuine love of it, and his genial enthusiasm 
Cemnot fail to infect the minds of the fortunate boys and 
girls into whose hands his books may fall. The present 
volume consists of a number of thoroughly readable 
papers which have already appeared in various periodi¬ 
cals. They are written in an easy, graceful, chatty style ; 
and while apparently trying only to amuse his readers, 
he manages to convey a great deal of valuable informa¬ 
tion about animals and plants, especially about such 
as anyone who likes to take the trouble may observe 
for himself. Some of the papers arc concerned with 
exotic animals, as in that describing “ A January Day 
at Regent’s Park,” in which are contained many facts 
concerning the inhabitants of the Zoological Gardens. 
Most of them are, however, about the “ common objects 
of the country,” as is indicated by such titles as ** A Sand 
Quarry in Winter,” “ Under the Bark,” <‘My Toads,” 
“The Children of the New Forest,’' ‘‘The Repose of 
Nature,” the last concerned with hybernating animals. In 
“ Medusa and her Locks,” and “ Life on the Ocean Wave ” 
(describing a visit to the Crystal Palace Aquarium), The 
Green Crab,” &c., we are introduced to the denizens of 
the ocean. The book is an excellent one to give to a 
boy or a girl, who, we are sure, would enjoy it, as indeed 
would many whose boyhood or girlhood is cwy a sac 
memory. 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither ca^n he undertake to ? eturn^ 
or to correspond with the writers of rejected inanuscripts. 
No notice is taken of anonymous comfnumcations.\ 

Automatism of Animals and Men 

I AVAS surorised to see by Mr. Wallace’s letter of last week 
that he and 1 had understood I’rof. Huxley’s address in senses 
entirely different. I understood l*rof. Huxley to mean that not 
only tne reflex action of animals, but also all the conscious, so- 
called voluntary actions of men—those, for example, that we 
perform for the first time and, as we say, with a conscious end 
in view—are purely aulomatic; that is, that consciousness, while 
it accompanies the workings ol the animal machine, never stands 
in a causal relation to any movement whatever ; that no move¬ 
ment ever was the result of a state of consciousness, that every 
movement is the result of physical antecedents which, being pre¬ 
sent, the movement must of necessity follow, and that in this 
physical chain there is no break whatever. V cars ago I saw no 
escape from ibis conclusion, and 1 have repeatedly made explicit 
statements of it m the pages of this journal and elsewhere. 1 
was therefore gratified to find fVof. Huxley agreeing with the 
doctrine ; and that the British public should be so lilile startled 
by his announcement of an opinion which has seemed absurd to 
almost everyone to whom 1 have atiempted to expound it, struck 
me as ratlier curious. But the explanation is easy, if a man of 
such fine and cultured Intellect as Mr. Wallace could so com¬ 
pletely miss the meaning of iVof. Huxley’s discourse. 

Douglas A. Si’Aldini; 

The Edible Frog 

Your correspondent Mr. Miller (vol. x, p. 4.S3), will find, in 
Cooke's ** British Reptiles,” p. 103, accounts of other endeavours 
to naturalise Eana esculenta. About ten years ago J imported a 
basket full from the Parisian fish-maiket, whci e they can easily be 
obtained, and turned them out into a pond at Woburn Abbey, in 
Bedfordshire. They thrived and multiplied there \ but our 
summers are seldom hot enough to enable the tadpole to attain 
iiis full development before the cold autumnal nights set in. 
Last week, for example, 1 forw^arded to i’rof. 1 luxley a living 
tadpole of R. esculenta^ bom in Bediurdsliire, who will scarcely 
complete his evolution before the winter, though Ins hind legs 
are fully developed. I have several summers, however, ob* 
served a plentiful supply of young acuienta:^ and 1 believe that in 
our climate the young will pass Llie winter as tadpoles, and 
complete their transformation 111 the following siting. But this 
would require more accurate observation beiorc 1 tan afiirin it 
with certainty. During the past summer 1 imported from 
Berlin a fresh supply of 200 exceedingly fine specimens, as my 
French frogs haa been reduced in numbers alter the Ircquent 
visits of a heron. A, esculcnta is easily imported in the spring, 
and will travel many days packed in Uamp moss. 'J'hexe frogs 
arc easily preserved, being more aquatic in their habits than our 
A', temporaricc^ who roam through the woods and meadows in 
search of food when the breeding season is over, while the edible 
frog remains on the banks of his native pond, into which he 
plunges, describing a graceful curve, at the slightest approach of 
danger. I'hey have been introduced into Ireland quite lately, 
ijom France, by the Earl of Cranara, at Castle Forbes ; wi.h 
what success I am unable yet to say. In the spring any number 
can be easily obtained from the Baiisian market, or the aijuarium 
shop of M. Carbonier, 20, Quai dii Louvre, Fans; or from the 
keeper of the reptiles in the Jardin des riantes, who always has 
a plentiful supply to feed his snakes. 

The laboratories of our lecturers on physiology are supplied 
from Leipzig, annually, with living A’, esculents^ and Mr. Miller 
can easily obtain the address of the dealers who export them. 

Oct. 26 Arthur Russell 


Colour in Flowers not due to Insects 

From Mr. F. T. Molfs letter, in your last issue (p. 503), I 
can hardly imagine him to be acquainted with the literaiuie of 
the subject on which he writes, 'fhe difficulties he suggests, 
though gr^t, are, 1 think, not unanswerable. 

I. Cultivation seldom greatly affects the size or colour of the 
tot cultivated individuaL In the cases in which it does so, Mr. 
Dorwm Considers the origin of the variation to be due, as 
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suggested by Knight, to cliange, or excess in food (** Origin of 
Species,” chap. 1.) Where the variation is at first slight and 
slowly iiUensilied, this is the result of artificial selection. 

2. When we consider the exhausting character of the 
ductive process, we may perhaps think that the abortion of the 
sexual organs by the multiplication of phyllm is the result of 
weakness ; but a high stale of cultivation, or any excess of food, 
predisposes to the degradation of organs, the excessive growth 
of parenchyma, rapid growth, and disease. Organs are also 
absorbed by heat or by frost. As to the perpetuation of such 
forms, Mr. Darwin instances (" Origin of Species," chap, viii.) 
some varieties of the annual stock which produce both double 
sterile and single fertile seedlings, justly comparable to the fertile 
and neuter forms of social insects. 

3. J'he ** aboxtive flowers ” of such umbellate and capitulate 
inflorescences as the Ciuelder Rose, Hydrangea, and Ceiitaurea, 
where not effected by artificial selection, act as a lure to the 
ceniial Icrtiie florets, as shown by Dr. Ogle [Popular Science 
Review^ April 1870), originated according to the law of balance 
ot growth, 

4. 'file beauty of fruits "serves merely as a guide to birds 
and beasts, in order that the fruit may be devoured and the 
manuied seeds disseminated” ("Origin of Species,"chap, vi.) 

5. "We meet very commonly with gaily-coloured chemical 

products, essentially connected with the normal processes of 
devclopnieul, anil originating from venomous infection by insects, 
or from decuiiiposiiion. These colours appear to be merely an 
accident.al quality of the chemical products . . . natural selec¬ 
tion is without any influence as to colours, unless animals are 
attracted or repelled by them ” (Hermann Muller: Nature, 
vol. ix., p. 460). Mimicry has been recorded in fungi 
(Nature, vol. vii, ]>. 55). Mr. Mott’s letter indicates the 
fallacious opinions that mere beauty or variety are objects in 
nature, and that the Darwinian hypothesis deals with the origin 
of variations. G. S. BoULUKK 

Harrow Road, W., Oct. 26 


Abler pens than mine Avill probably reply to Mr, Mott’s 
letter m NATURE, vol, x. p, 503 ; but if not, may 1 be permitted 
to point out that the facts therein adduced, as not harmonising 
with the theory that colour in flowers has been assumed for the 
purpose ol attracting insects, are callable of explanation. 

1. Cultivated fltnotrs .—The greater size and brilliancy of colour 
attained by these is not due to cultivation alone, but to selection 
]uactiscd by the cultivator. He chooses his seeds from the 
plants that bear the largest and best coloured flowers, and thus, 
directly and intentionally, performs the very work that in a state 
ol nature is carried out, indirectly and unconsciou^y, by the 
insect fertiliser. 

2. Double dtnoers are only accidental, and not permanent, in a 
state of nature. The cultivator has succeeded in producing and 
preserving them by giving a preference to, and propagating from, 
those plants which bear flowers with a tendency to become 
double. Here also intentional selection by the gardener has 
taken the place of natural selection by the insect. 

3. I'he abortiveJlinvcrs of the Guelder Rose and Hydrangea, 
as they grow naturally, are confined to the outer part of the 
corymbs, and serve the same purpose as the ray of Compositxe 
(winch in some species consists of neuter florets) and the highly 
coloured lloral bracts of some plants, viz., to attract insects to 
the fertile Dowers they surround. The garden forms of Viburnum 
and Jlydrangea, th< corymbs of which are composed entirely or 
nearly so of sterile 5f<»>Vers, are, like double flowers, the result of 
intentional selection by the cultivator. 

4. I'he brilliant colours of many succulent fruits have resulted 
from their superior attractiveness, not indeed to insects for the 
puipose of fcitilisation, but to birds and other fruit-eatmg animals 
lor the purpose of dissemination, as has been well described by 
i'rof. liilaebrand. The occurrence of brilliant colours in the 
vegetable kingdom, independently of the agency of insects, as on 
fruits, galls, fungi, and lichens, is no more irreconcileable with 
the theory that the colour of dowers has been brought about by 
that agency, than is the occurrence of bright colours on insects 
themselves and other members of the animal kingdom, or the 
vivid colour of many mineral substances. 

Newton-le-Willows, Oct. 26 Thomas Comrir 

Migration of Birda 

1 HAVE waited for some time to see if anyone woiild a^ Prof. 
Newton or Mr. Tegetmeier, on what evideiice the latter genstkit 
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man has been led to * * dedare that knowledge of lamlmarks 
obtained by sight, and sight only, is the sense which directs these 
birds,’* via, earrier-pigeons. (See Nature, voL x. p. 416.) As 
no one has asked this question, 1 am obl^ed to do so myself; 
but at the same time I should like to say that it is only because 
the subject is one of great importance that 1 think we should not 
here be satisfied with an authoritative statement of opinion, 
without some indication of the kind and degree of evidence on 
which such opinion is based. Moreover, it seems to mo particu¬ 
larly desirable, that if a man of Mr. Tegetmeier’s immense expe¬ 
rience in this matter has any conclusive reasons for his decision, 
the public should have the benefit of their recital; so that the 
vexra question as to the ** homing ” of pigeons may once for all 
be settled. 

The importance of settling this question I deem almost impos¬ 
sible to overrate; for, with all deference to Prof. Newton, I do 
not see why ** sight alone cannot be regarded as of much aid to 
birds which at one stretch transport themselves across the breadth 
of Europe,” if it is once satisfactorily proved that “sight, and 
sight alone, is the sense which directs'’carrier-pigeons, say, from 
Paris to l^ndon. For it must be remembered that carrier- 
pigeons are descended from a non-migratory species of bird, and 
may therefore well be supposed not to have the faculty of remem < 
bering landmarks so fully developed as is the case in migratory 
species, where this faculty has doubtless been deeply impressed 
by means of natural selection. Further, we must not forget that 
in the case of all migratory birds, the younger generations By in 
company with the older ones; so that the former must make 
several journeys before it devolves upon them to lead the way. 

When the instinct question was last discussed in Nature, I 
published a summary of the evidence which had been adduced 
by the correspondence. As at that time 1 thought with Prof. 
Newton that the supposition of sight being the faculty to which 
the return of carriers is due was a very improbable one, I argued 
that to account for the facts of migration by a similar supposition 
would be unwarranted. But when so great an authority has 
found cause to alter his opinion regarding the supposition on 
which my previous argument was founded, 1 think the fact bids 
fair, not only to destroy that argument, but, as just shown, to 
reverse it. Now I call attention to this in order to show how 
much depends upon a final determination of the instinct question 
so far as carrier-pigeons are concerned. In no other case of 
‘Mioming” (and migration is nothing more) are we able to 
subject the birds to experiment; so that if this has been done in 
the case of pigeons with unequivocally positive results, we are 
at any rate in possession of a valid analogy from which to esta¬ 
blish a probability as to the nature of the migratory instinct in 
general. And the value of this probability would be more 
definite if Mr. Tegetmeier would tell us what he thinks, or 
knows, to be the utmost limit of a pigeon’s memory for land¬ 
marks. Georgk J. Romax«)£S 


The Aboriginal Murri ”^Race of Australia 

(Communicated by Sir y, Lubbock^ F.R»SJ) 

Having lately had an opportunity of reading your work 
on *'The Origin of Civilisation,” it has occurred tome that 
some information which has come to my knowledge during 
missionary tours among the aborigines known as the race of 
Murri, and during a journey afterwards undertaken at the in¬ 
stance of the Government of this Colony to the Namoi and 
Barwun Rivers, may l>e acceptable to you. Through Prof. Max- 
Muller my journal and my grammar of ** Kamilaroi, Di|K>il, and 
Turrubul ” were transmitted to the Anthropological Society; 
and I suppose all 1 have written is accessible for toe purposes of 
philosophical investigation among the records of that society. I 
now confine my statements to points touched upon in those 
parts of “ The Origin of Civilisation ” which treat of the Aus¬ 
tralian aborigines. 

Page II. In the north-western part of this colony, about the 
tributaries of the Darlings a man will not look at his mother-in* 
law. If they meet accidentally they turn back to back, and take 
no further notice one of another. 

P. 34. My experience difiers entirely from that of Mr. Old¬ 
field. Having saown many drawings and paintings of animals 
and men—including their own likenesses—to the aborigines, 1 
always found them quick at perctaving the design. They them¬ 
selves trace on the txee% with their tpmaluiwki^ fair represen¬ 
tations of snakes and other animals. 

P, 109. It is true no man may marry a woman of the same 
names as his sisters. But it is by no means true, as Dr. Long 
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stated, on imperfect information, that no one can marry a woman 
” of the same clan,” Uking the word ”clan” in the common seme 
of the term as equivalent to “ gens.'* The rule that restricts mar- 
riap[€ is founded on an exact law of pedigree and class names. 
It IS as follows among the aborigines of the Namoi; and other 
tribes have rules similar in the main, though ^e names differ 
widely. 

The men are all divided into four classes—Murri, Kumbo, 
Ippai, and Kubbi. The Murri (whose name differs from that 
designating the race, Murri,” only in the quantity of the last 
syllable) are regarded as the most important; the Kubbi are the 
lowest in esteem. The sisters of these four are respectively Mata 
(or Matha), Butha, Ippata, and Kubbotha (the vowels are pro¬ 
nounced as in French). So that in one family every son bears 
the name Murri, every daughter ilie name Mata; in another 
family every son is Kumbo, every daughter Butha. There is 
also another classification marked by “totems,’* in which a 
second name is given to everyone according to birth. Thus there 
are the bundar (kangaroo), (opossum), dull (iguana), nilrai 
(black snake), dtnonn (emu), and others. On these classifica¬ 
tions are based laws of marriage and descent. A Murri may 
marry Butha of the same totem, and of any other totem he may 
take a Mata, though she bears the name of his own sisters, who 
arc all Mata. So Ippai dlnoiui may marry Ippata nurai, but 
not Ippata dinoiin. But Ippai dinoiin may marry Kubbotha 
dinoCin. 

Children always bear the second name (or totem) of their 
mother ; and the first name of the child depends on the mother’s. 
Thus the sons and daughters of Mata are always Kubbi and 
Kubbotha ; those of Butha are Ippai and Ippatha; those of 
Ippatha are Kumbo and Butha; those of Kubbotha are 
Murri and Mata. As Ippai generally marries Butha, Ippai’s 
son is generally Murri, but not always. When Ippai's wife 
is other than Kubbotha, his son is other than Murri. At 
first it seemed to me that the father’s name determined that 
of the son: but afterwards I found that it is by the mother's 
name that those of the children are fixed. It is remarkable that 
while the second name of a cliild is the same as the mother’s, the 
first, though dependent on the mother’s, is always different. 
Mata’s daughter cannot be a Mata, but is always Kubbotha. The 
Rev. I.orimer Fison, who had been in communication with Prof. 
Goldwin Smith and others on the ” Tamil ” system, and had 
found that system in Fiji, on seeing the rules of marriage and 
descent which I had noted clown as prevailing amoi^ the Kami¬ 
laroi of Australia, said the principles of the “'fiimil” were 
observed here also. 

They have no words meaning simply brother and sister, but 
use terms signifying elder brother and younger brother. Thus 
“ daiadi ” is elder brother, “ gullami ” younger brother; and in 
a family of six brothers the eldest has no daiadi, but five 
gullami; the youngest has no gullami, but five daiadi; the thinl 
has two daiadi and three gullami. “Boadi” is elder sister, 
“burandi” younger sister, “ Guni” (^un)) is the child’s word 
for “ mother dear.” 

P. 205, The Kamilaroi and Wiradhuri tribes, who formerly 
occupied a large territo^ on the Darling and its tributaries, 
have a traditional faith in Baiame ” or “ Baiamai,” literally 
“the Maker,” from baia^^ to make or build. They say 
that Baiame made everything. Some say that fie once lived 
as a man upon eurth; and near the Narran River is a hole 
in a rock, somewhat in the shape of a man, where they say 
Baiame used to re&t He makes the grass to grow, and pro¬ 
vides all creatures with food. Baiame gave them a sacred wanef, 
which they exhibited at their “bora,'"the initiator rite of ad¬ 
mission to manhood, and the sight of this wand is essential to 
make a man. Baiame once showed the black fellows how to 
get rid of “ Mullion,” a demon in the form of an eagle, who 
lived in a tree and devoured many people. Baiame is also the 
Supreme Judge who awards to men their future lot. When 
people die, the good ascend to Baiame, and he appoints them a 
place on the great warrambaol (watercourse, with groves, fruits, 
and animals, for the enjoyment of the blessed), in the sky—the 
Milky Way; the bad perish at death. 

The Rev, James Gunther, of Mudgee, who was many years 
engaged in the instruction of the Wiradhuri tribes, has record^ 
the fact that these people ascribe to Baiame “ three of the attri¬ 
butes of the God of the Bible "—supreme power, immortality, 
and goodness. There are among them men who m£^e light of 
these traditions; but even when first spoken with by Christian 
instructors, some were evidently devout in their tnoqghts o( 
Baiame and their hopes of a future life; and as to a future 
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State, they generally have a lively expectation. A squatter, M. 
De Becker, who lived many years at a remote station, where the 
tdacks were in frequent communication with him, told me he 
had seen many of them die with a cheerful anticipation of being 
soon in a “better country.” Wili.iam Riuljsy 

Paddington, Sydney, Australia, July 11 


Reported Discovery of Gold in Samoa 

From a note in Nature (vol. ix. p. 273) I am surprised to 
learn that Mr. Williams, ll.M.’s Consul in these islands, has 
stated, in an olficial despatch to the I'oreign Secretary, that 
gold in quartz has been found on Upolu, in a valley about 
three miles from the Port of Apia. The samples assayed are 
said to have yielded at the rate of 3>ot)o ozs. to the ton. 

No geologist who knows Samoa will believe that gold in 
paying quantiries has been found in this island. Still, I think it 
right to give the following explanation of what gave rise to the 
above report. 

A few months ago gold was said to have been found, as 
reported Ijy Mr. Williams. Most people here, however, disbe¬ 
lieved it, thinking the report had been raised by unprincipled 
men for the purpose of attracting settlers and promoting the sale 
of land. Some believed the pretended specimens of Samoan 
gold had not been foiind in Samoa, and telt quite certain they 
had not been procured in the particular valley specified. 

'Phe facts of the case have been lately disclosed, since Mr. 
Williams left llic islands in ill health ; he was therefore in igno¬ 
rance of tlicm when he wrote his despatch from Sydney in 
October 1S73. 

The specimens of gold assayed were brought from the Thames 
gold diggings in New Zealand, and two or three foreign settlers 
here, who own land in the valley where the gold is said to have 
been found, raised the report in order to sell their land at a high 
price. They appear to have imposed upon the credulity of the 
Consul, who took the specimens to Sydney and had them 
assayed there. S. J. Wiiitmke 

Upolu, Samoa, June 2 


Photographic Irradiation 

I SHALT, be obliged if you will allow me space lo state more 
specifically why 1 am not able to concur in the irradiation theory 
of Mr. Aitkeii (vol. x. p. 439). I understand from his last letter 
that he fully agrees with lx)id Lindsay and myself as to the cause 
of the outer irradiation, and our only diiference of opinion now lies 
in the amount of the inner irradiation that can be traced as due lo 
what he ha.s termed moketdar nflcction within the thickness of 
the collodion film. Mr. Aitken and Capt. Abney both appear to 
consider this as the chief cause of the inner irradiation fringe, 
wliile I am disposed to rank the irradiation arising from the 
optica] impel fections of the instrument with which the photo¬ 
graph is taken ; together witli any irradiation that may arise in 
the wet plate processes from circulation in the film of Auid 
covering the plate—before—or as very much greater in amount 
than the irradiation due to dispersion within the collodion him. 

We should expect tliat light dispersed within the thickness of 
the collodion film would produce its photographic effect in all 
directions round the illuminated point—and that the area of 
action would not be affected, or certainly would not be decreased, 
by covering the front surface of the portions of the collodion him 
adjacent to the directly illuminated area with an opaque ohjccL 
Indeed, if the opaque object were a good reflector, such as a 
bright piece of platinum foil, we might expect slightly to increase 
the area of photographic action due to dispersion within the him ; 
for the light dispersed towards the front surface of the him 
would be in great measure reflected back into the thickness of 
the collodion. But, as I have shown in former letters, placing a 
piece of platinum foil in immediate contact with the collodion 
film causes the ])hotographic image of a bright image to be 
sharply cut oflf, and no perceptible irradiation can be traced under 
the edge of the foil. 

Again, we should expect the action of dispersed light to 
extend further within a thick him of collodion than within a thin 
him; for there would be a greater thickness of illuminated 
Collodion, and the an^le through which light could be radiated 
directly upon the adjacent area without suffering reflection at 
either surface would be increased, but I have not been able to 
detect any perceptible difference in the amount of irradiation of 
similarly exposed plates coated with four thicknesses of collodion 
and m those coated with but one him. 


1 have fell myself therefore driven to look for the cause of 
irradiation either in some circulation taking place within the him 
of liquid covering the collodion at the time of exposure, which 
him would be interrupted and its tension greatly altered by the 
contact of a solid body ; or else to seek its explanation in the 
optical imperfections of the photographic instrument Possibly, 
in the wet-plate processes, circuladon within the fluid him may 
produce a very sen.sihle effect. Indeed, there are phenomena 
which make this more than probable. When a wet-plate picture 
of a strong light projected upon a dark background is taken with 
a decided over-exposure of say ten minutes or a quarter of an 
hour, the inner irradiation fringe is seen to be most opaque on 
its outer edge ; and the phenomenon is so marked that it cannot 
be held to be an effect of contrast. This, of course, should not be 
the case if the irradiation edge were due merely to the optical 
imperfections of the instrument. Again, in the small negatives 
of the eclipse of December 1871, taken at Dodabettaand Baikul, 
there is a decided structure in the irradiation under the promi¬ 
nences : under the brightest of them it can be distinctly seen that 
the opacity of the irradiation fringe is greatest along lines radi¬ 
ating from the prominences—while along the outside, that is, 
furthest from the prominences, there is an arc of slightly greater 
intensity. The same structure is traceable in all the negatives, 
but it is most marked in the Baikul series, and especially in those 
negatives in which the prominences are most exposed, viz., on 
the east and west limbs, at the beginning and at the end of 
totality. This, of course, cannot be accounted for merely by the 
optical imperfection theory. Again, the little brushes mentioned 
in a former letter as extending under the edge of the platinum 
foil, cannot be accounted for without supposing that there is cir¬ 
culation within the liquid film. I hope on my return to England 
to carry out some further experiments for determining the amount 
of the inner irradiation which in the wet-plate processes may be 
due to such circulation, A. Cowf*ER Ranvard 

Florence 


Curious Rainbow 

Tjie unusual phenomena described by Mr. Swettenham as 
having been observed by him in a rainbow in the Kyles of Bute 
(Nature, vol. x. p. 398), are due, I think, to interference. If I 
remember rightly, he will find an explanation of the matter in 
“ DescliancVs Natural Philosophy,” by Prof. Everett. 

Clifton, Bristol, Oct. 19 G, J. Thomson 


Aurora 

A jtright display of aurora was seen here on Fiiday, Oct. 16, 
between eight and eleven o’clock. At ten o’clock, when I first 
saw it, the arch of the aurora stretched from Pollux to Arcturus, 
then both near the horizon, the apex of the arch being undi r 
Ursa Major. Deep fringes of light hung from the inner side of 
the arch and moved with a curtain-like motion to the nort h. 
The light was white. On Saturday night numerous streamers 
were seen darting upwards from the horizon; and many falling 
Stans, two of them leaving trains of light for about a second. 

James S. Andkkson 

Castletown, Caithness, N.B. 


Sneezing in Animals 

I HAVE a rough-coated terrier dog which will sneeze when told 
to do so. I taught him this trick by repeatedly imitating sneezing 
in his presence. 

When about to perform, he shakes his head obliquely once or 
twice, just as many people do, and then ends with a good sharp 
sneeze. j. F. M, II. S. 


77 /^ RECENT ERUPTION OF EINA 

T 3 ROF. ORA 2 IO SILVESTRI has published * his 
observations on the eruption of Etna which oc¬ 
curred on the 29th of August, and reminds us that two 
months previously he predicted not only the formation of 
the fissure on the Mongibello side, but likewise the 
eruption by which it was accompanied. 

After an uninterrupted period of eruptive phenomena 
by which the central crater was considerably modified, at 

Notizie sulla eruzione dell* Etna del 99 Agosto 1674.*' Catania, 1B74. 
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4 A.M. AiigMst 29, subterranean rumblings were followed 
by two shocks, when a formidable column of black smoke 
and flaming materials rushed up into the air, and, carried 
by the wind, fell at great distances, in the form of small 
scoriae and sand. Numerous other columns succeeded, 
with roaring^ rumbling noises, lasting for seven hours with 
great intensity, dying away towards night. The noises 
ceased on the 30th of August, and vapour and smoke 
alone rose from the crater and along the line of dis¬ 
turbance. 

When the volcanic tremors were most intense, at 
4 A.M. 29th August, a fissure appeared on the north side 
of the great central crater, extending for five kilometers, 
with an axis running E. by 8** N. The centre of the 
impellant force was at an elevation of 2,450 metres, be¬ 
tween two mountains of lava known as Fratdla Pii and 
Monte Grli^iOy where the rent widened to its maximum 
width of fifty to sixty metres, whence it narrows very 
steadily towards the base, terminating after a course of 
three kilometres. And at this altitude, where the greatest 
thrust was manifested, may be noticed the fonnation 
of a new mountain, or crater, with an elliptical contour, 
coinciding with the fissure in the direction of the axis. 
It has a diameter of about 100 metres, and covers a 
superficial area of about 117,734 square metres. This 
crater, now appearing as a new mountain, is formed of 
doleritic lava and a prc-historic grey Labradorite, torn 
^from the surface by the black lava of this eruption, in 
which they arc cnvelo])cd. 'I'hcre arc thus mingled two 
lavas of the most distant epochs in the history of Etna, 
the older forming the framework of the mountain. The 
crater shows internally the usual funnel shape ; and near 
its base, over a width of fifty to sixty metres, there arc 
ten eruptive mouths, open wide, which succeed each other 
like button-holes ;—those nearest the crater arc abysses 
twenty-five to thirty metres in diameter along the line of 
the fissure. 'I'here arc also two other groups of small 
cones, in which the diameter of the mouths is not more 
than from one to three metres—eight in the second 
group, and four in the third ; so that within a distance of 
half a kilometre from the crater there arc twenty-two 
minor cones in linear extension. The crack is now con¬ 
tinued down a declivity formed by the lava current of 
1614, which slopes to the north at an angle of 13'* or 14P, 
Although the rent traverses this lava, there are no more 
small cones for a distance of 600 metres, when a fourth 
group of five mouths, each two to three metres wide, is 
found at an altitude of 2,170 metres,* these latter have 
poured out a torrent of lava descending in a stream 150 
metres long, 60 metres wide, and two metres thick, A 
little lower, at a height of 2,150 metres, is a fifth group of 
three mouths, more active than the others, but situated 
like the last group on the great lava stream of 16T4. 
The torrent of lava hurled from these mouths is 400 me¬ 
tres long, 80 wide, and two metres thick, and forms two 
short bifurcations. Finally, near the end of the crack, at 
an altitude of 2,030 metres, a sixth and last group of five 
mouths is formed, which have ejected large quantities of 
cinder and scoriae. They are situated about twch c kilo¬ 
metres from the old crater of Mojo, towards which this 
great crack runs down the side of Etna from its central 
crater. Besides this principal rent there are an infinite 
number of smaller clefts, breaking up the soil and radi¬ 
ating from the centres, of great dynamic activity. In a 
few hours the new mountain and its system of about 
thirty-five Subordinate cones were thrown up, and thus 
there was brought to the surface a total quantity of about 
1,351,000 cubic metres of volcanic materials. 

The mingling of the old and new lavas will form the 
subject of a subsequent memoir. The recent lava, like 
all modern lavas, is augitic, black, magnetic, and has a 
meUdlic lustre. Its specific gravity is 2*3636 at a tempe¬ 
rature of 25° Cent. The superficial temperature of the 
lava was 70^, while at a depth of half a metre it was 90*^, 


and a still higher tempcnilure was recorded where fume- 
roles were active. 

From the remarkably short duration of the eruption, 
Prof. Silvestri anticipates a more powerful outburst to 
come, which will be manifested along the rent in making 
which the present internal explosion has spent its force. 

Concurrently with this disturbance the whole of volcanic 
Italy has been affected. The island of Volcano, after a 
century of quiescence, discharged cinders and flaming 
materials from its vast crater for nine months previous to 
the eruptive phenomena of Etna in the autumn of 1873. 
The eruption of Volcano continued decreasing in intensity 
through July 1874, and traces of it are still continually 
seen. Stromboli last June made a rare eruption, sending 
out small stones with great energy in place of its charac¬ 
teristic feeble incessant explosions. 

Vesuvius has not been unsympathetic, and discharged 
an unusual volume of dense vapour at the end of August 
contemporaneously with the eruption of Etna. 


77 /A’ SECOND AUSTRO-HUNGARIAN EXPE¬ 
DITION TO THE NORTH POLE, UNDER 
WEYPRECTIT AND PAVER, 1872—74. 

N the return of the Austrian North Polar Expe¬ 
dition we gave in Naturk, vol. x. p. 439, an out¬ 
line of the discoveries made. From the original memoirs 
on the achievements of the voyage, by Dr. A. Petermann, 
Dr. Joseph Chavanne, and Dr. v. Littrow, which have 
been kindly forwarded to us by the first-named, along 
with the map, we arc able to give still further details. 

No general with his victorious army returning from 
battle could have been welcomed with greater enthu¬ 
siasm and cordiality than this little band of twenty- 
two men. For though they only come home from 
a North Polar expedition, people instinctively feel that 
the accomplishment of the Tc^etthoPs voyage is a 
heroic deed. To gain a battle, "hetacombs of precious 
human lives must be sacrificed ; here all came safely 
back. A battle does not demand greater endurance and 
courage, for the battle of the Te^etlJiof lasted two years. 
We think of the times of Columbus and Vasco da 
Gama, of their discoveries and return to Palos and 
Lisbon. It is true the Austrian expedition did not find 
an America or an India ; but Columbus, and other great 
discoverers, did not really discover more than Wcyprecht 
and Payer. Before Columbus traversed it, men believed 
that the western ocean was not navigable, and similar 
ideas prevailed with more reason concerning the sea just 
explored. One of the first dcscribers of polar regions, 
Scoresby, had, in the year 1820, in his famous work, 
drawn a line over the whole sea from Bear Island, in 
74.J° N. lat., to Novaya Zemlya, and said, with con¬ 
fidence, Here is'the icy barrier where navigation must 
end ; and the unknown regions beyond this line were 
regarded by mariners with pious dread. The Austrian 
expedition has torn away the veil up to 83" N. lat., and 
has narrowed the undiscovered parts of the earth by a 
space of 8^' to the north. 

They had to stay at Novaya Zemlya for four weeks, and 
work their way out of thick ice for at least 240 geo¬ 
graphical miles before reaching Cape Nassau, which was 
the starting-point of the expedition. They then encoun¬ 
tered the most terrific dangers which can befall a polar 
expedition, for they were hemmed in by an ice floe, and 
shut up for fourteen months in pack ice, and driven about 
in the Siberian icy ocean. Eventually a tolerably safe 
place in the open ice was found for the second wintering, 
when the crew heroically divided themselves, the better 
to explore the land they had discovered. 

The comrades of the TegetthofYivr^ shown themselvea 
worthy to take tank with their prototypes, Ross, Parry*, 
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M*Clinlock, Kane, ITayes, and Hall, for they have made a 
breach in a place where no one since Barents, during all 
the 300 years of arctic discovery, had attempted an attack. 
The explorations are here shown on a map constructed 
from the original preliminary sketch by Payer, with the 
geographical constants drawn by Dr. Petermann. 

The nature of the North Pole is not so fully known but 
that the learned world is still tighting as to whether it is 
land or water, or an everlasting ice-cap, stretching like 
our home glaciers, or obeying other laws, or dissolving 
and opening under the inlluencc of the warm sun, air, or 
water, like our own seas. And since any expedition can 


only discover a proportionally small part of the great 
unknown arctic world, there will always be some people 
ready with ape-like wisdom to Tpronounce against any 
endeavour to unfold the laws of nature within the inner 
polar regions. Dr. Petermann has for ten years urged that 
Germany should send out a polar expedition far into the 
great European polar sea, and is particularly anxious to get 
the whole breadth of the European North Sea explored 
from East Greenland to Novaya Zemlya, north of Bear 
Island. 

The results of this expedition have marked an epoch in 
various ways. First by the drift for fourteen months in 



'J'he inn]) on the lelt s>hou'S the stAtc of polar exploration up to tlie end of September 187 < that on the right k the iicwly>discovercd land. 


the ice-floe. Such driftings have occurred before on a 
larger scale, as in the case of De Haven, M‘Clintock, 
the Hansa people, and the Polaris people; but all these 
expeditions drifted south -the Polaris crew from 80® N. 
lat. to 53‘\ But entirely new and full of significance for 
physical geography, is the circumstance that the path of 
the Austrian expedition was uninteiTuptedly towards the 
north. 

The following instances also show that the icy sea is 
navigable. Hall’s expedition north from Smith’s Sound 
proved that from Tessiusak in 73° 20' N. lat., through the 
ill-f lined Melville Bay, Smith’s Sound, Kennedy Channel, 
Ivibesou Clunncl, to 82*' iP, was reached with ease in 
eleven days, ihe distance being more than 700 miles ; and 
lae best officers of this expedition declare their united 


conviction that they could easily have reached further north. 
The Karis Sea, formerly called the Ice-cellar of the North 
proved to be completely navigable. Admiral 
Sir E. Pairy, after Sir James Clark Ross perhaps the 
most experienced of all polar travellers, going north from 
Spitzbergen, came to the conclusion that a ship might 
sail to 82*^ N. lat. without encountering a piece of ice. 
Admiral Beechey, one of the most excellent and perhaps 
the most scientific sea captain who has ever lived| said in 
1831 that he considered the navigation of the coast of the 
arctic region as practicable. 

Dr Petermann then asks: Is the experience of the 
Austrian expedition a measure of the resistance offered 
by the ice in the icy sea just explored? Are all the 
results which arc opposed to it, from the former expedi- 
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tion of Weyprecht and Payer, not worthless ? Is it worth 
nothing that numerous Norwegian fishermen in sailing 
boats have been able to sail round Novaya Zemlya since 
1869 and penetrate far into the Siberian ice sea, always 
finding it navigable and quite free from ice ? Is it not 
worth remembering that at the time Payer and Weyprecht 
found the unwonted accumulation of ice by Novaya 
Zemlya, the western half of the great sea, quite against 
the rulcy was free from icc, so that the Norwegian fisher¬ 
men were able (or the first time to reach the mystic Gillis- 
land, which is King Charles Land ? Under certain 
unfavourable conditions of wintering, the north side of 
Novaya Zemlya is, without doubt, as difficult and impos¬ 
sible for navigation as the north side of Spitzbergen, or 
Cape Horn, or the Cape of Good Hope, or the English 
Channel, or the mouth of the Weser. 

The Tegett/w/ is a small steamer of 220 tons, and 
though her supply of coal was necessarily small, it proved 
ample, for steam could only be got up three times in the 
first three weeks of the voyage. And thus, as in all 
recent voyages, rowing boats proved themselves better 
fitted than steam launches for exploring work. In the 
summer of 1872, the journey from Cape Nassau could 
not be made in a straight course, but Count Wilczek^s 
journey in the sailing vessel Tsbjorn demonstrated that it 
was practicable by following a tortuous course. 

The best and first account of the results of the Aus¬ 
trian expedition, in relation to their bearing on the pre¬ 
sent state of knowledge of arctic geography, and of the 
current setting into the icy sea from the souths is given 
by Dr. Joseph Chavanne, and is as follows ;— 

“The rising polar sun of 1874 lighted up and dis¬ 
covered a new land, now named Franz Joseph Land, and 
the expedition set off to explore it in sledges. They 
found the country to be a narrow, far-extending foreland, 
divided from Greenland by a wide arm of the sea now 
named Austria Sound. It is mountainous, approaching 
to a plateau, with steep conical mountains 5,000 feet 
high, covered with enormous glaciers. This newly dis¬ 
covered land stretches for more than 15" of longitude, 
and bounds the horizon with mountains as far as the eye 
can carry to the north and west. In 83® N. lat, they 
sighted Cape Vienna, the most northern point visible, 
and Cape Pesth, one degree further south, and finding 
the great glaciers impassable in this latitude, they 
returned to their icebound ship. Imperative necessity 
compelled them to abandon their vessel iij^on its icy plat¬ 
form, and they set out to return to Europe with four 
sledges. They travelled on for sixty-nine days, and then fell 
in with the Russian schooner Niholai^ who landed them 
at Vardoe, in the north of Norway. Austria Sound, and 
other fjords, were filled with icebergs. They met with no 
trace of human inhabitants, and remark that animal and 
plant life is scarce and small in the south.” 

Twenty-two years ago Dr, Petermann indicated on a 
map of the arctic regions the polar extension of the (iulf 
Stream. Though generally regarded at the time merely 
as the hypothesis of a German philosopher, the unwilling 
drifting of the Tegetthof in the ice has proved that the 
principal northern branch of the Gulf Stream washes the 
west and northern coast of Novaya Zemlya. Between the 
west coast of Novaya Zemlya and the east coast of Spitz- 
bei^en, enormous masses of ice press westward with the 
polar current fiowing from New Siberia Island and the 
Siberian rivers, and penetrate wedge-like into the Gulf 
Stream. The temperature of Franz Joseph Land in the 
Winter of 1872-73 was 40° Reaumur. 

The remarkable correspondence between the coasts on 
the two sides of Greenland supports the conjecture that 
the polar land, if not subdivided into a number of islands 
by ramifying arms of the sea, is at least deeply indented 
by fjords, _ as is demonstrated by Hairs discovery of | 
Petermann’s Fjord on the west coast of Greenland and 
Franz Joseph’s Fjord on the east. 


PHYSICS A T THE UNIVERSITY OF LONDON* 

11 . 

r URNING then first of all to the Regulations for Matri¬ 
culation in the University of Loudon, we*find that the 
knowledge of Physics that is required is specified under four 
heads : namely, Mechanics; Hydrostatics, Hydraulics, 
and Pneumatics; Optics; and Heat, which last, until 
quite recently, was included in the examination in Che¬ 
mistry ; and the whole is accompanied by a general 
qualifying note to the effect that “the questions in 
Natural Philosophy will be of a strictly elementary cha¬ 
racter.” The particulars, which are given under each of 
the above general heads, read as if they might have been 
copied, as they stand, from the table of contents of an 
elementary treatise on Natural Philosophy published 
about a hundred years ago. I have examined them often 
and carefully, and have never found a tittle of internal 
evidence to show that they were drawn up within the 
present century ; and yet we know that they arc the work 
of a University, not yet forty years old, which owes its 
very existence to the demand for educational progress, 
and began its career—without indeed the wealth or the 
prestige of its older compeers — but also without the 
trammels of tradition and ecclesiasticism, which render it 
so difficult for them to advance with the times. It is not 
a sufficient defence of the antiquated character of these 
Regulations to say that the very nature of the examination 
to which they refer would make the introduction of new 
discoveries entirely out of place, and that, in point of fact, 
the fundamental doctrines relating to the subjects in 
question were as fully established a hundred years ago as 
they are now. This is so nearly true (except in the case 
of Heat)^ that it would not be worth while to dispute it; 
but my objection is not to the want of novelty in the sub¬ 
jects enumerated, but to the want of perception, which 
the manner of the enumeration indicates, of the possi¬ 
bility of progress or improvement in the ways of teaching 
long-known truths. Instead of giving prominence to 
general principles in such a way as to suggest to teachers 
the use of easy and comprehensive methods, these Regu¬ 
lations cut up the subjects to which they relate into a 
number of detached propositions, of greater or less gene¬ 
rality, which teachers and students, who accept these 
Regulations as their guide, generally treat as independent 
units of knowledge each of which is to be put into a sepa¬ 
rate hole of the memory. It would be wearisome, but not 
difficult, to illustrate my meaning by particular examples; 
the substance of it is that this examination docs not 
encourage good teaching of the elementary parts of 
l^hysics, but induces candidates to trust to memory 
almost to the total exclusion of any attempt at thinking. 
My opinions on this subject have not been formed d priori, 
but have been forced upon me by reading examination 
papers and by trying to teach in what I believed to be 
the best way. It is in general nearly hopeless to try to 
get students, who have the fear of the London Matricula¬ 
tion Examination before their eyes, to make any serious 
attempt to understand the principles of Mechanics ; but 
they often show a lamentable willingness to learn state¬ 
ments of them by heart, and when they go up for exami¬ 
nation they know a great deal and understand next to 
nothing. They know that in a lever of the first kind, 
whose weight is neglected, the power is to the weight as 
the weight’s arm to the power’s arm ; that when a heavy 
body falls from rest, the spaces described in successive 
seconds are as the natural series of odd numbers; and 
they are ready at the shortest notice to write down the 
formula for calculating the specific gravity of a solid body 
heavier than water ; but it is only m the rarest possible 

* Introductory Lecture delivered at the opening of the Session of the 
Faculties of Arts and Laws and of Science, in University College. I^ndoo, 
on Monday, Oct. 5, 1874, by O. C4irey Foster, F.K.S., Professor ot Physics. 
Continued from p. 508. 
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cases that they can be got to reproduce the reasoning by 
which these results are connected with general physical 
principles. The industry displayed in acquiring separate 
ragments of information about Physics is often extremely 
creditable; but it is impossible not to regret that the 
same method should be employed in learning what is 
called Science, as in learning the dates of accession of the 
Kings of England. 

A still more curious instance of the antiquarian ten¬ 
dencies of the University of London is afforded by the 
Regulations for the Degrees in Science, which were insti¬ 
tuted as recently as if>6o. It might have been supposed 
that when the Senate had once determined to make so 
great an innovation in the traditional usages of English 
Universities as to grant Degrees in Science, they would 
have been impelled by the spirit of their own act to frame 
such regulations for the examinations as should be in full 
agreement with the present state of science. I recognise 
as fully as anyone the impropriety of introducing any¬ 
thing that can fairly be called a new discovery into exami¬ 
nations such as those for the London degree of Bachelor 
of Science, but between such a course and that adopted 
by the University there is a very broad via incdia^ In 
order to obtain the degree of Bachelor of Science, a can¬ 
didate requires, after Matriculation, to pass two further 
examinations, called respectively the First and Second 
B.Sc. Examination. At the former, a paper is set in what 
is called “ Mechanical Philosophy,” and another in 
“ Natural Philosophy,” the Mechanical Philosophy being 
a repetition of the subjects called Natural Philosophy at 
Matriculation, with a few additions, chiefly under the 
head of Optics, while the Natural I’hilosophy includes 
Electricity^ and Magnetism, At the Second B.Sc. 
Examination there are two papers in “ Mechanical and 
Natural Philosophy,” which are explained by the Regula¬ 
tions to mean nearly the same parts of Statics, Dynamics, 
Hydrostatics, Pneumatics, and Geometrical Optics as those 
prescribed for the First B.Sc. Examination, but treated a 
little more fully, and with the addition of a very little 
Acoustics, a little Physical Optics, and a smattering of 
Astronomy. The details given in the Regulations under 
each of these general heads are open to the same general 
criticisms as those which I have already ventured to make 
upon the mode in which the requirements in Natural 
Philosophy are stated in the Regulations for Matricula¬ 
tion ; in fact, those parts of the subject which arc 
common to the three examinations are specified in very 
nearly the same words in each case, the difference being 
that a slightly more mathematical treatment of them is 
ex]3ected at the higher examinations. In each case there 
is the same failure to suggest general and comprehensive 
points of view, and the same enumeration of particular 
examples, as though they were of equal importance with 
the general principles which they illustrate. It is just as 
if, in an examination in Latin or Greek, instead of its 
being stated that candidates would be required to answer 
questions in grammar, lists of particular nouns and verbs 
were given with the announcement that candidates might 
be required to give the declensions or principal jiarts of 
any of these. But these Regulations are defective not 
only in form but in substance—not only in spirit but in 
matter. Without going into further details in order to 
justify this statement, I may mention, by way of illustra¬ 
tion, that at the First B.Sc. Examination, under the head 
Electricity^ there is no distinct reference to any of the 
quantitative laws of the science, and it is only by a laxity 
of interpretation quite unsuited to the subject that an 
obscure allusion to Ohm’s Law can be discovered—the 
great law expressing the connection between the strength 
of an electric current and the nature of the circuit 
which it traverses; while, under Heat^ no liberality of 
interpretatiou could detect the smallest trace of the 
Dynamical Theory of Heat This last omission, however, 
ceases to be surprising when we find the steam-engine 
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classed with the common pump and forcing-pump ; the 
hydrostatic press, the barometer, and the air-pump, under 
I Hydrostatics^ Hydraulics^ and Pneumatics, It might 
have been natural a hundred years ago to look for New¬ 
comen’s atmospheric engine among such company ; but, 
even then, James Watt had nearly converted the old 
atmospheric engine into the modern steam-engine. 

But there is no need to enter upon any minute investi¬ 
gation of the Regulations for these examinations, in order 
to be convinced that their effect upon the study of Physics 
must be unfavourable. The small amount of encourage¬ 
ment which they hold out to pursue this subject seriously 
is shown by the fact that a London Bachelor of Science is 
not required to have any more knowledge of heat, mag¬ 
netism, or electricity than candidates for degrees in Medi¬ 
cine are required to show at the “ Preliminary Scientific 
(M.B.) Examination,” which, in the usual course of things, 
is taken one year after Matriculation ; and also by the 
fact that the papers in Mechanical and Natural Philosophy 
set at the Second B.Sc. Examination are identical with 
those set in the same subjects at the Second B.A. Exami¬ 
nation. I have no fault to find with one side of this last 
arrangement; 1 have already given reasons for consider¬ 
ing that Physics ought to occupy an important place in 
general education, and, from this point of view, the 
physical subjects for the Second B.A. Examination arc, on 
the whole, not injudiciously chosen; but it is certainly 
strange that a degree in Science should not imply any 
greater acquaintance with the fundamental principles of 
Mechanics than is demanded of candidates for the degree 
of Bachelor of Arts, the examination for which is in the 
main literary and classical. Another fact, which may be 
regarded as a sort of c'xperimcntal proof that the exa¬ 
minations of the University of London do not promote 
such a study of the elements of Physics as can serve as 
the foundation for a more advanced study, is that for the 
last five years a special examination for Honours in 
Experimental Physics has been held in connection with 
the First B.Sc. and Preliminary Scientific (M.B.) Exa¬ 
minations, at which a Medal and a Scholarship of 40/. 
a year, tenable for two years, are offered to the most 
deserving candidate in case of his exhibiting sufficient 
absolute merit, but hitherto the scholarship and medal 
have never been awarded, and only once has a can¬ 
didate obtained a First Class at this examination. 

The other examinations of the University of London 
into which Physics enters to a greater or less extent, arc, 
that for the degree of M.A. in Branch II., and those for 
the degree of D.Sc. in certain branches; but as these 
examinations come at a stage of a man’s career at which 
it may be supposed that his methods of study are not 
greatly influenced by the regulations of examining bodies, 
and as, moreover, the Regulations of the University relative 
to these degrees do not go much into detail, there is no 
reason for dwelling upon them in connection with my 
present subject. 

I do not propose to say much about that part of the 
examinations for which the Examiners, rather than the 
Senate, are directly responsible ; but there are one or two 
considerations which, although sufficiently obvious, it may 
be worth while to point out. First of all, however, I shall 
venture, presumptuous as it may be thought, to make one 
remark on the choice of the persons best fitted to be 
examiners. It has more than once been claimed as a 
special merit of the University of London, that the 
examiners are not teachers, or at least that they have 
nothing to do with teaching the candidates whom they are 
called upon to examine. Fortunately, however, this is not 
the case. As a matter of fact, the great majority of the 
examiners arc always teachers, and it may quite well 
happen, at least at some of the smaller examinations, 
t^t a majority of the candidates have been pupils of a 
single examiner. But I venture to think that, instead of 
this state of things being considered as a more or less 
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regrettable accident, it ought to be recognised as natural 
and desirable. If the real object of the examinations be 
to promote good teaching and sound learning, it is most 
important that, in setting the questions, the examiners 
should always keep in view their probable effect in giving 
direction to the studies of future candidates ; and tlkcre 
can be tio doubt that the men who are both most likely 
and most able to do this are those whose constant business 
it is to consider how the subjects in which they have to 
examine can be best brought before the minds of learners. 
Moreover, it is very difficult for examiners who are not 
also teachers, and teachers accustomed to pupils who 
arc at about the same stage of advancement in their 
studies as the majoiity of the candidates, to know 
what amount of knowledge it is reasonable to expect. 
A man, however minute his own knowledge of his 
subject may be, generally soon forgets the exact steps 
by which he acquired it ; and, unless he is in frequent 
contact with the minds of learners, he is no longer able to 
tell what, at any particular stage, it is creditable to know, 
and what it is disgraceful to be ignorant of. And again, 
though this perhaps is a less important consideration, the 
necessity which a teacher is under of periodically reviewing 
the whole round of his subject, is a great help towards a 
varied selection of questions. 

With regard to the particular kind of questions which 
are most desirable in examinations like those of the Uni¬ 
versity of London, I wish to say only a very few words. 
If the general considerations to which attention has been 
drawn in an earlier part of this lecture are of any value, it 
follows at once that examination questions in Physics 
ought to be selected with a view to testing the reasoning 
power and not the memory of candidates. If what are 
called book-wtyrk questions are admitted at all, they should 
be such as will bring out the power of reproducing trains 
of consecutive reasoning, and bringing facts to bear on the 
establishment of general conclusions, and not the power of 
simply recollecting individual facts. It may be said that 
such questions would be unfairly difficult. I can only say in 
reply that, if teaching were what it should be, I do not 
believe that this would be the case ; but if it should be 
found to be so, I maintain that the inference is, not that any 
other style of examining in Physics should be adopted, but 
that the whole subject should be dropped. A late very dis¬ 
tinguished member of the University once said that, in the 
case of candidates for Matriculation, all that could be 
fairly required at the examination in Physics was evi¬ 
dence of “ correct acquisition.” It would in my opinion 
be only a little more absurd to say that all that ought to 
be required at an examination in Geometry is evidence of 
the ‘‘correct acquisition” of Euclid. If Physics is not a 
subject upon which the intelligence should be exercised 
from the very beginning, it seems to me to be a waste of 
time to teach it at all. 

The consideration of the kind of questions that are best 
fitted to be of use in promoting improved methods of 
teaching and learning, suggests a remark which bears 
upon the distinction that has often been pointed out 
between the subjects which it is desirable to teach and 
those which are most suitable for examinations. In the 
particular case of Physics, 1 am inclined to think that the 
very elementary parts of such branches as Heat and Elec¬ 
tricity are not well adapted to form the subjects of exami¬ 
nations like those we are considering, where the examiners 
have no means of knowing the exact points of view from 
which the matters dealt with have been presented to the 
candidates. My reason for this opinion is the difficulty 
in these subjects of setting questions which require any¬ 
thing more on the part of candidates than mere exercise 
of the memory, and which at the same time are not 
'unreasonably hard. As a practical inference, it appears 
to me that, if the amount of acquaintance with Heat, 
Electricity, and Magnetism represented* by the London 
Regulations for the First B, Sc. Examination (supposing the 


regulations to be strictly interpreted) is all that can be 
fairly demanded at this stage of a student’s progress, it is 
at least a question whether these subjects should not be 
deferred until a more advanced stage, when something 
more than descriptions of apparatus or the solution of 
arithmetical problems might be reasonably required. 

If any of my audience have listened to this lecture with 
the consciousness that they will soon be going up to one 
or other of the examinations that I have been discussing, 
it may very possibly seem to them that I have been 
pleading throughout for making these examinations more 
difficult. To any to whom this seems to be the tendency 
of my remarks, I would venture to suggest one or two 
further considerations. In the first place, 1 fully admit 
that if examinations in Physics were to be such as I have 
advocated, that is, if they required candidates to tfunk^ 
while the teaching of Physics remained what too much of 
it now is—a mere loading of the mcmoty —candidates 
would, no doubt, have a hard time of it; but the whole 
intention of what I have said is that examinations should 
be improved in order that teaching may be improved 
through their influence; and 1 believe that if teaching 
were what it should be, good examinations would be found 
to be no more difficult than bad ones. I may also observe 
that after all the precise degree of difficulty which an 
examination presents is not the most important considera¬ 
tion even for an intending candidate ; what it really is 
important, not only for candidates but still more for those 
who regulate examinations, to consider is, what is the 
permanent educational value of the work which an exami¬ 
nation requires, and not simply what is the amount of 
work needed. I have many a time in reading examination 
papers felt sincerely sorry for ihe writers when I saw how 
much labour they had evidently gone through in order to 
learn nothing—nothing that is of real use—and have 
thought how much the same amount of labour might 
have accomplished if it had only been better directed ; 
and 1 beg leave to assure any who look upon examinations 
from the under side, that I have no wish whatever to add 
to the quantity of work that is already required of them ; 
but what I do wish sincerely is, that whatever work they 
may be required to do in preparing for examinations may 
be such that they will be intellectually better and stronger 
for having done it. It cannot be too often repeated that 
degrees and university distinctions arc of no more value 
in themselves than the Queen^s head upon the coin : 
unless the metal is genuine, the stamp only makes it into 
a lying counterfeit. This has been urged upon students 
over and over again ; what I shall be glad if this lecture 
tends in any degree to accomplish, is to press the same 
truth upon the attention of our University authorities. It 
is important for them to remember that a man is not 
really either better or worse for all the degrees that they 
can give him; and that their boast should be, not in the 
length of their lists of graduates, but in the extent to 
which they have promoted “ a regular and liberal course 
of education." 


NOTES . 

One of the first results of the Transit of Venus expedition 
with regard to the geological aspect and vegetation of a com¬ 
paratively little known island, comes to us from Rodrigues, and 
is contumed in a communication from Mr. J. 13 . Balfour to Dr. 
Hooker, under date, from thejabove island, of August 23,;i874. 
As a proof of the inhospitable, or rather the uncivilised nature 
of the island, it is stated that the party belonging to the expe¬ 
dition were warned, in Mauritius before starting for Rodrigues 
that they must take everything from the former island that they 
would be likely to require as it would be impossible to get any¬ 
thing at Rodrigues, and even labour is most difficult to be 
obtained. After providing himself with various articles of abso- 
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lute necessity, Mr. Balfour started from Mauritius, and after a 
voyage of exactly a week, landed at Rodrigues on August 18. 
The appearance of the island as seen from the vessel while 
steaming along near the coast, presented few features which 
could he looked upon as evidencing any huge amount of granite 
entering into its constitution. On the contraty, the columnar 
structure of the cliff lines, both on the coast and in the interior, 
along with the terraced aspect of many of the ridges separating 
deep ravines, cutting far back into the island, clearly showed 
that, whether the main mass of the island were granite or not, 
certainly at some period of its history it had been the scene of 
very extensive volcanic action. On the 19th of August an 
excursion was made across the island to survey the channel on 
the south side. The vegetation on the island is very rank. The 
trees do not grow to any great size, and in most places do not 
form thick forest, but are scattered singly over the slope of the 
hills. It is only in tlie deep valleys and gorges that they grow 
into thick forest. The commonest tree seems to be the Vacoa 
(Z^a/u/ii/^us), of which there are probably at least four species. 
The under-semb is very dense and very spiny, which renders 
walking through it by no means a pleasant task. Neither ferns 
uor mosses appear to be very abundant, but lichens are pretty 
plentiful, especially in their pulverulent state; and in many 
places the basalt was nearly covered with white powdery patches. 
Tlie basalt forming the rocks near Port Mathurin is, in its 
uiiwealliered condition, a very beautiful compact stone, with 
large crystals of several minerals scattered through it. The 
difliculties in landing upon the island seem to be very great, 
owing to the extent of tlie coral reefs. 

The Yorkshire College of Science at Leeds was opened with¬ 
out ceremony on Monday, by the delivery of one of the intro¬ 
ductory lectures by Mr, A. H, Green, the Professor of Geology 
and Mining, The other professors—A. W. Rucker, Dr. T. E. 
Thorpe, and W. Walker—give their introductory lectures 
during the course of the present week, and the teaching of 
the session will then be proceeded with. Very suitable 
buildings have been obtained, containing ample accommodation, 
^^llich has been fully utilised for lecture-rooms, laboratories, &c., 
which arc well furnished witli the necessary appliances. Still, 
as Mr. II, Brown said, '•they must look forward to having a 
noble building like that of Owens College, Manchester;” 
if tlie College is to maintain its position and to advance 
at all, it cannot but end in this. The number of students 
enrolled is as yet small, but, no doubt, will gradually in¬ 
crease. Prof. Green, in his address, spoke of the im- 
poi lance of a thorough training in abstract science as the 
necessary groundwork of a technical education. " Before they 
could understand,” he said, “the practical application of a 
science, they must be master of the science itseli What was 
sometimes understood as technical education was a sheer im¬ 
possibility, and a contradiction in terms. They could not 
explain the technical application of a science without first laying 
down the scientific groundwork on which it rested. A science 
like geology could not be taught piecemeal. Technical educa¬ 
tion in the popular sense was a misnomer, because the teaching 
which would limit the range of a man’s vision to the subjects of 
which he could see the use did not deserve the name of education, 
the very essence of which was the strengthening of the intellect 
by mental exercise. It was his earnest wi^ that he might be 
able to give a teaching which in the end would have an impor¬ 
tant bearing on their practical occupations^ and enable them to 
manage their mining, engineering, and other punuitfr—in the 
conduct of which a knowledge of geology came in useful—better 
than if they knew no geology at all. But if he was to succeed in 
doing so, he must begin by telling them mafSQr things which at 
tost sight Would seem to be of no practical whatever.” 
\Vitli such a spirit as these words indicate, animating the pro¬ 


fessors of this new college, the best results may be expected from 
their teaching. 

A MEgTiNG of some of the friends of the late Dr. StoUozka 
was hdd in the rooms of the Zoological Society on Friday, the 
16th inst, at which it was determined to obtain, by subscription, 
a bust, to be presented to the Asiatic Society of Bengal, of 
which society Dr. Stoliezka was for some years before his death 
one of the honorary secretaries. A committee was appointed 
to act in concert with one previously formed in Calcutta, and 
upwards of 50/. was subscribed in the room for the purpose 
mentioned. Subscriptions, we are informed, will be received by 
Messrs. Grindlay and Co., 55, Parliament Street* 

Tu£ Aihenaum announces that the Contemporary Review for 
November will contain an account of a new scientific discovery 
by Prof, Tyndall. 

Amongst the works which are progressing favourably at the 
Observatory of Paris we may mention the determination of the 
velocity of light, by MM. Fizeau and Cornu. These able 
physicists are using for their second station the Tower of 
Montlhdry. The light is transmitted to Montlh^ry through a 
refracting telescope of 12 in. and returned to the Observatory 
with a 7 in. The distance between the Observatory and 
Montlh<$ry being 26 kilometres, the total distance traversed by 
the ray of light is 52 kilometres. The space of time required 
amounts to something less than one-thousandth of a second. 

The polishing of the great reflecting telescope is almost com¬ 
pleted, The immense lens to be covered with silver by the Leon 
Foucault process, is nearly ready. It is said that everything 
will be finished by the beginning of May 1875. 

At Agram, the chief town of Croatia, a Croatian University 
was formally opened on Oct. 19 by the highest magistrate of the 
land, who is called the Ban, and exercises a kind of viceregal 
power on behalf of the Emperor of Austria. The University is 
to be called “ Francis-Joseph,” from the name of its founder. 
The Rector delivered a very able oration, summarising the 
progress of the higher studies in Croatia from the time when 
Maria Theresa established the Society of Sciences. Many dele¬ 
gates of foreign or other Austro-Hungarian Academies were pre¬ 
sent at the ceremony (Krakow, Berlin, Bologna, Festh), and 
delegates from the Servian societies of learning. It is expected 
that the new University will play a most important part in the 
civilisation of the East, and be indeed the vanguard of European 
science in that direction. 

Much remains to be done in this respect if the information we 
collect from Levantine papers be correct. It appears that in one of 
the principal islands of the Greek Archipelago some poorwomen 
have been imprisoned and starved, under the charge of sorcery. 
They were arrested for having attracted a host of locusts to their 
native .land. The locusts not retreating, the persecution was 
extended to the husbands of the wretched creatures. 

The Internatioiml Commission of Geodesy will hold ita next 
meeting in Paris, in accordance with the decision come to at 
Dresden, where it held its sitting this year. The Govermnent 
will assign it a public building for its meetings.. 

Mu. J. £. Taylor, F.G.S., has discovered a buried forest in 
the Orwell. The forest is represented by a layer of peat con¬ 
taining trunks, leaves, and fruits of the oak, elm, hazel, and fir, 
associated with which are the remains of the mammoth. A bed 
of freshwater shells containing species not now living in the 
Orwell underlies the peat. Mr. Taylor remarks that this sub¬ 
marine forest is-contemporaneous with others along the coast 
'which existed previous tO the depression sepsratmflE KnAtand 
from the Continent, 
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Mr. J, E. Tayix)R, who has done so much to create an in¬ 
terest in science in Ipswich, IS to give a course of twenty lectures 
(free) in that town during rtie coming winter, on “ Plants : their 
Structures and Uses.” 

An important discovery has been made at llithwood, near 
the village of Ashill, in Norfolk, consisting of a vast collection 
of Roman remains in an oak-lined well, 40 ft. deep. The Nor¬ 
folk and Norwich Archaeological Society visited tlie spot on the 
16th inst., when the well, under the superintendence of Mr. 
Barton, was emptied of its contents by a number of workmen. 
The well contains a great variety of articles, the most abundant 
being urns, of which about 100 have been obtained ; more than 
fifty of these are perfect, and many of most beautiful form and 
ornamentation. There is considerable doubt as to the purpose 
which these wells were intended to serve ; tliere are other two at 
Ashill, and others have been found elsewhere. 

Tite A^e 70 Quarterly Magazine for October contains, with other 
articles of general interest, a paper by Mr. Richard Jefferies 
on ** Small Farms.” The writer notes the enormous develop¬ 
ment of science in modern farming, saying : ‘‘New plans, new 
inventions and discoveries follow each other in constant succes¬ 
sion. The capabilities of agriculture seem inexhaustible. The 
number of clever and intellectual men who turn their attention 
to it multiply daily. It has its colleges, its professors, its 
students, and it wouhl reciuire a great volume to describe the 
machinery alone that has been contrived of late years, and is 
now in the market. The chemistry of agriculture would fill 
many more such volumes, v Geology, botany, entomology, 
almost all the sciences, are pressing forward to its aid.” Depre¬ 
cating, in the present state of agricultural science, the advantages 
of small farms, Mr. Jefferies goes on to say: “The utility of 
bringing up a race of students instructed i»rchemistry, geology, 
entomology, mechanics, &c., in agricultural colleges, with the 
assistance of professors, if they arc afterwards to be placed on 
small farms, is a matter of much doubt; they would have no 
room for the exercise of their attainments. . . . Whether it be 
considered from the tenant’s own side, or from the labourer’s, or 
from the landlord’s, the balance of argument appears to be in¬ 
disputably in favour of large farms. To the nation, to the ever- 
increasing population, the large farm offers a greater present 
produce, and possibilities of still further development. The 
political economist, who judges the prosperity of an occupation 
by the amount of capital attracted towards it, must also decide 
in its favour, for capital will never flow into small farms.” 

We commend to the notice of the Goldsmiths’ Company the 
letter from “A Jeweller’s Assistant” in yesterday’s limes. 
Let us hope that this, as weU as the other wealthy City Com¬ 
panies, are now waking up to a sense of their responsibiliues, 
and that they will lose no time in utilising the immense wealth at 
their disposal, and which has hitherto been utterly wasted, in 
the promotion of technical—which ultimately means scientific— 
education. Let them not provoke a ‘* City Companies’ Com¬ 
mission.” 

On tlie iRth inst. was opened the London School of Medicine 
for Women. The Council had determined that no inaugural 
address should be given, and thus a day which the future may 
possibly prove to have been one of no little importance passed 
by unmarked more than by the fact that the first lecture had been 
given in a Medical School devoted exclusively to the teaching 
of the female sex. The school is now in full working order, 
and women can receive an education fitting them to practise 
medicine. The services obtained by this school need not stop 
short at preparing women for the medical profession. There 
are many branches of science allied to the study of Medicine, 
Chemistry, Botany, Comparative Anatomy, &c., in all of which 


a course of lectures is given as part ^of the* medical education. 
These subjects are separately adapted by men as a means of 
gaining a livelihood. A knowledge of any one of these subjects 
is attainable equally by women as by men, and there is no reason 
why women should not achieve a scientific reputation and earn a 
fair competency by engaging in these studies and by imparting 
their knowledge to others. 

I r is announced by the last Indian mall lluit a smart 
shock of earthquake was experienced in Central Ceylon early 
on the morning of the 19th of September, at five o’clock. 
The vibration was considerable, and was accompanied by 
a dull rumbling sound. The motion was from east to west, 
apparently; the rumbling was decidedly in the east. The 
shock appears to have been felt in the centre of the island only. 
Earthquakes in Ceylon arc such rare evciiis that this one has 
had a good deal of attention bestowed upon it. 

We would draw the attention of our readers to the excellent 
introductory lecture delivered by Vrof. Lconi I.evi at King’s 
College, on “The Educational and Economic Value of Museums 
and Exhibitions,” wliich is published in the Society of Arts 
Journal for the i6tli inst. lie gives many valuable suggestions 
as to the uses for purposes of popular teaching which might be 
made of our museums. He thinks that London is still dcficieiit 
in museums, and states that there are at least some two hundred 
cities and boroughs which have taken no step to secure museums 
and public libraries for themselves. 

The Augsbui'^ Allgandne Zeitung of the 22nd inst. gives the 
following facts and statistics from the various University 
Calendars just published :—The University of Berlin shows the 
largest attendance, having had, in the summer term of 1874, 
2,980 students and 1S7 prolessois. While this University had 
fur a time the second place and I.cip/Jg the first, the order is 
now reversed, and I-»eipzig follows with 140 professors and 2,800 
students. Then comes Halle, with 1,055 i»tudenls and 95 pro¬ 
fessors ; Breslau, with 1,036 students and 107 professors; 
Munich, with 1,031 students and 114 professors; Tubingen, 921 
students and 84 professors; Wiiizburg, 901 students and 58 
professors ; Heidelberg, 8S4 students and 104 j)rofessors ; Bonn, 
85S students and 98 professors ; Strassburg, 667 students, and 
81 professors; Konigsberg, 603 students and 76 professors ; 
Greifsvvald, 540 students and 58 professors ; Jena, 493 students 
and 69 professors; Munster, ^51 students and 27 professors; 
Erlangen, 442 students and 51 professors ; Marburg, 440 students 
and 62 professors; Giesgen, 342 students and 58 professuri ; 
Freiburg, 297 students and 52 professors; Kiel, 210 students 
and62 professors; Rostock, 132 students and 38 professors, la 
these numbers the non-matriculated students are also included. 
The German-speaking Universities outside the German Empire 
show the following attendance :—Basle, 163 students and 62 pro¬ 
fessors ; Berne, 332 students and 63 prore.sors; Zurich, 331 stu¬ 
dents and 75 professors ; Dorpat, 708 students and 67 professors ; 
Graz, 932 stmlcnts and 68 professors ; Innsbruck, 615 students 
and 52 professors; I’rague, students (?) and 122 professors; 
Vienna, 3,615 students and 227 professors. Vienna, therefore, 
is at the present time tlie largest German University. 

M. lIUR(2UEKLo r, a gentleman who was largely interested in 
railway speculations, died a few months ago and left a legacy of 
24,000/. to the city of Paris for the purpose of establishing a 
railway school. But the sum, although very large, having been 
considered insufficient for the purpose, the Municipal Council 
lias been reluctantly obliged to reject the money, which will 
revert to the lawful heirs. 

More than 18,000 young men have gone successfully through 
their examinations, and have been admitted as volunteers for one 
year in the French army. About half of that number have been 
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rejected as not having received a sufficient education. The 
repoit of the examiners shows an improvement in the mean 
capacity of candidates. Many young men are admitted, without 
having to pass previous cxaminalions, Bachelors of Arts, 
Sciences, or Letters, Pupils of Public Schools of Arts and Public 
Works^and Mines, and Beaux Arts, and a few other institutions. 
The number of the volunteers of that class is about 4,000. 
Each volunteer has to pay besides a sum of 60/. to the Govern** 
ment. Education must be combined with money, in order to 
shorten the service in the remodelled Erench army. 

The study of “seaweeds” is probably affected as much by 
the general public as that of fish ; and whether or not the great 
mass of peo}de who visit the Brighton Aquarium and other 
similar resorts really go there with any idea of becoming more 
intimately acquainted with the wonders of the deep, there is no 
doubt that the exhibition of varieties of ocean plants would be 
as popular as that of fish. A seaweed growing in water is very 
different from seaweed cast up on the shore, and a careful selec¬ 
tion and arrangement of specimens would greatly enhance the 
interest of the tanks, wliUe at the same time their presence 
would prove beneficial to the fish. We recommend the hint to 
the notice of the authorities of the Brighton, Crystal Palace, and 
Southport Aquariums. 

An Industrial Exhibition is to be held ut Leighton Buzzard for 
a short time about Whitsuntide 1875. The district to be repre¬ 
sented is limited to a radius of twenty miles afbund Leighton 
Buzzard, and the proceeds of the exhibition will be devoted to 
the formation of a lecture fund for the purpose^of securing courses 
of high class (largely scientific, we hope) public lectures in con¬ 
nection with the Working Men's Society, and the increase of the 
Society’s library. 

To increase the general insiructiveness of their Museum, the 
Leeds Philosophical and Interary Society have published De¬ 
scriptive Guides to the different collections of which it is com¬ 
posed. That on the British Birds, by Mr. L. C. Miall, is before 
us, containing a short and instructive account of each species 
exhibited. This method of combining instruction with amuse¬ 
ment is one which it would be well if other public institutions 
were to adopt, instead of leaving their collections, ofeen valuable 
ones, for the idle gaze of the many uninitiated, and the careful 
study of the but too few special studeiits^of special branches of 
science and art. 

In many parts of the coaals of this counUy where fish are 
abundant, enormous quantities arc used as manure : in Corn 
wall and on the Eastern coasts this is particularly the case, but 
no means are adopted to convert the fish into a manufactured 
manure, and they are thrown, as caught, on the land. The same 
remarks apply to' America. But recently a'system has been 
adopted in ^certain localities by which the fish are prepared 
specially for manuring the land. At Lucages, Long Island, a 
factory has recently been established^ for preparing the surplus 
quantities of “ Menhaden” caught near there. The oil is first 
extracted from the fish, and^the ^residue is prepared in a certain 
manner and .converted ,into^ “ hsli guano,'' which has a good 
reputation as a fertiliser. 

Arrangements have been made for placing on board one of 
the steamers running between Liverpool and New York, one 
of the “ American Aquarium Cars,” a newly invented con¬ 
trivance for transporting live fish, which has succeeded very well 
in long overland journeys, and by means of which it is hoped to 
effect a useful interchange of living fish of various kinds between 
this country and America. There are many American fish which 
might with benefit be introduced Into England, aijid we at the 
same time might transport to the other side of the Atlantic 
wwie varieties of fish which are^notTouud there. 


ThR exhibition of insects in the Orangery of the Tuileries 
Gardens, Paris, has been brought to a close. The distribution of 
prizes look place on October 5. The higher medals were taken 
by a Viennese savant for a magnificent atlas exhibiting all the 
organs and forms of Fhylloxtt‘a vastatrix ; but the Phylloxera 
question is left open, and no reasonable solution appears to have 
been presented. Lectures were delivered daily on eatomo- 
and every one of them was illustrated by projections with 
the solar microscope. Almost every kind of insect was thus 
presented to the public. The exhibition proved wonderfully 
successful; more than 20,000 persons paid the entrance fee, 
and the number of free tickets issued amounted to 30,000 in the 
brief space of twelve days. 

We have received a lecture on “ The Life and Works of Dr. 
Priestley,” delivered in Paris at the time of the celebration of 
the Priestley Centenary by M. W. de Fonvielle, It is published 
by Auguste Ohio, and is dated 1875. 

The additions to the Zoological Society's Gardens during the 
past week include a Bengalese Leopard Cat {Felts bengalensis) 
and a Common Paradoxure {Paradoxurus typm) from India, 
presented by Capt. W. Reynolds; a Great Eagle Owl {Bttbo 
maximus)y European, presented by Lord Londesborough; an 
Indian Fruit Bat (Pleropus piedius) from India, presented by 
Dr. Stafford; a Moriteiro’s Galago (Gala^^o montem) from 
Angola; a Tooth-billed Pigeon {Didunciilus siri^irostris) from 
the Samoan Islands, deposited ; two Geoffroy’s Doves {Perisfera 
gcolproyi) from the Island of Fernando de Noronha, and a Gentoo 
Penguin (Pygoscelcs taenialus) from the Falkland Islands, new to 
the collection, purchased 


KEN'rS CAVERN^ 

"D EFORE entering on this, their tenth Report, the committee 
desire to express their deep sense of the great loss they have 
sustained in the decease of Prof. Phillips. No member was 
more regular in his attendance at tlie meetings of the Committee 
or felt a livelier interest in the investigation with which they are 
charged. On March 18, 1874—little more than a month before 
his lamented death—though suffering from a severe cold, he 
visited the cavern,' when he carefully inspected those branches 
of it which had been explored, and expressed his admiration of 
the clearness and importance of the evidence bearing on the 
question of human antiquity which had been obtained. 

The investigation has been pursued without intermission 
during the entire period which has elapsed since the meeting at 
Bradford in 1873 ; the mode of operation has been that described 
in previous Reports and followed from the commencement; the 
work has been performed in the most satisfactory manner by 
the same workmen; and the superintendents have continued their 
daily visits and carefully recorded the results from day to day. 

The interest felt in the exploration by the inhabitants and 
visitors of Torquay has suffered no abatement, and the super¬ 
intendents have conducted a large number of persons through the 
cavern, including the members of the South-western Branch of 
the British Medical Association during a meeting of that body 
held at 'I'orquay, and also the members of the Birmingham 
Natural History and Microscopical Society whilst on a scientific 
excursion to South Devon. 

During May 1S74, an arrangement was made with the super¬ 
intendents by I'rof. A. Newton of Cambridge, for Mr. Slater, 
one of the naturalistsjof the Rodrigues Transit Expedition, to 
spend some time in the cavern, studying the mode of exploration 
followed there; it being probable that he might have to explore 
some very interesting caves which exist in the ifidand. Mr. 
Slater reached Torquay on the 1st of June, when everything was 
done to facilitate his purpose, and he spent some days watching 
the men at work. 

Live rats continue to present themselves in the cavern from 
time to time, and prove occasionally to be very troublesome. 
Thus, in October 1873, one carried off six candles during the 
afternoon from a spot selected because it was believed to be in* 

f Tenth Report of the Committee for Exploring Kent's Cavern, Devon¬ 
shire. (Abstract.) 
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accessible even to rats, and which had been used as the candle 
store during a period of three years without any previous loss of 
the kind; and in the same month another ate through one 
of the workmen’s basket between the hours of nine and one, 
and .carried off his dinner. A large'number have been captured 
during the last twelve months. 

During summer, bees have frequently been seen and heard in 
the innermost branchesj of the.cavem, very far beyond any 
glimmering of day-light. 

The branches of the cavern in which the researches have been 
carried on since the ninth Report was presented in 1873, are 
those known as the Long Arcade, CJndcrhay’s Gallery, the Cave 
of Inscriptions, and Clinnick’s Gallery. The exploration of the 
former two has been completed, but the work is stilljn progress 
in the latter. The deposits have been, in descending order, like 
those reported last year: first, or uppermost, the Granular 
Stalagmitic Floor, from 12 to 30 inches in thickness; second, the 
Cave Earth, which has nowhere been more than two feet deep, but 
has rarely exceeded one foot, and has occasionally thinned out 
altogether; third, the Crystalline Stalagmitic Floor, usually 
exceeding the Granular Floor in thickness, but which had, in 
certain places, been partially broken up and removed by some 
natural agency before] the deposition of the cave earth ; and, 
fourth, or lowest known, the Breccia, consisting of materials not 
derivable from the cavern hill, and which appear to have been 
introduced through openings or mouths of the cavern at present 
looked up and unknown. The depth of this deposit has not 
been ascertained, as its bottom has nowhere been reached. 

In the Long Arcade the surface of the upper or granular 
stalagmite was occupied with large natural “ basins,” some of 
them 12 inches deep, such as have been described in previous 
Reports. The following points of interest were noted respecting 
them during the progress of the work :— 

1. The stalagmite forming their walls was harder and tougher 
than that surrounding them ; whilst that composing their bottom 
was comparatively soft and friable. 

2. The walls were traceable through the entire thickness of 
the Stalagmitic Floor ; in other words, during the entire deposi¬ 
tion of the floor, basins had existed in it, the bottom rising with 
the walls, but at a slower rate. 

3. The water which filled them in rainy seasons passed down 
through the bottom in three or four hours at most. 

4. Immediately beneath most of the basins there was an 
almost continuous interspace of about half an inch in height 
between the bottom of the stalagmite and the lop of the cave 
caith; caused, no doubt, by the finer particles of the deposit 
being carried by the percolating water through interstices to a 
lower level. 

It happened that the exploration of tliat part of the Arcade 
in which the basins were thus numerous was carried on during a 
wet season, when the water, passing through the Stalagmitic 
Floor, as just mentioned, caused two or three slips of the de¬ 
posits beneath. In the largest of these a well-rolled flint nodule 
was found with some remains of animals. No such specimen 
had been previously seen within the cavern. ^ 

At the junction of the Long Arcade, the Cave of Inscriptions, 
and Clinnick’s Gallery, there is a huge boss of stalagmite, in the 
form of the frustnim of an oblique cone, 43 feet in basal circum¬ 
ference, 14 feet along the slant side—which forms an angle of 40 
degrees with the horizon, and thus gives a vertical height of fully 
13 feet for the mass—and contains probably no less than 630 cubic 
fwt of stalagmite. Its base consists of the older or crystalline 
stalagmite, and the upper portion, without any intervening cave 
earth of the granular variety, which not only surrounded and 
completely encased the former, but, by flowing in copious sheets, 
formed the thick Granular Floor, spreading without a break and 
for great distances in every direction. Though inscriptions 
exist in various parts of the cavern, this mass is, with perhaps 
the exception of the almost inaccessible Crypt of Dates, more 
thickly swed with names, initials, and dates than any other 
equal area within the cavern; and hence it has acquired the 
name of the Inscribed Boss of Stalagmite. The inscriptions 
occupy its outer or most exposed semi-surface, where in certain 
placSi they form a network. Letters of all sizes, from some 
fully three inches in height to others as small as ordinary writing, 
Cro^ each other and thus add to the difficulty of decipherment. 
Some of them were cut with great care and fii^, and must have 
occupied a ilaige amount of time, whilst others were but hasty 
scrapes. It seems to have been somewhat fashionable to sur¬ 
round the inscriptions with rectangular parallelograms, i^iying 

6-5 to 375 inches m length, by 5’5 to 3-5 »n breadth. In 


at least one or two cases the cutting of the parallelogram pre¬ 
ceded that of the inscription, as the latter extends beyond the 
boundary. Not unfrequently several names occur together, 
whether within a parallelogram or not, and in each such case the 
entire work seems to have been performc<l by the same hand. 
At least four of them belong to the seventeenth century, and 
tlie earliest of the series, so far as at present known, is that 
of “Peter Lemaire, Rich. Colby, of London, 1615.” Amongst 
the names is that of “ Deluc,” probably the well-known geologist, 
“ Champernowne,” that of a well-known old Devonshire family, 
and several prevalent in the immediate district. 

In 1846 the Torquay Natural History Society appointed a 
committee of three of its members, including the two superinten¬ 
dents of the present exploration, to make some very limited re¬ 
searches in the cavern. One of the spots which that committee 
selected was in Clinnick’s Gallery, immediately adjacent to the 
incribed boss, where they made a very small excavation. The 
materials dug up on that occasion were, as usual at that time, 
thrown on one side, where they remained until removed in May 
last when they were taken out of the cavern by the present com¬ 
mittee. Before this was done, the surface of the mass was 
carefully examined to ascertain what thickness had been reached 
by the stalagmite which, as the superintendents well knew, had 
been accreting on it during the last twenty-eight years. The 
result was a small film not thicker than ordinary writing-paper, 
and limited to two examples, each covering not more than two 
or three square inches. 

Underhay’s Galleiy was found, when the work of exploration 
was completed, to be about 20 feet long, from 2*5 to 7 feet 
wide, and from 6 to 7*5 feet in height, the latter measurement 
being taken ^lom the bottom of the excavation. Before the 
committee commenced their operations there, its mouth was 
almost entirely closed with large masses of limestone. Notwith¬ 
standing this, the late Mr. Underhay, for several years guide to 
the cavern, forced himself into the gallery about fourteen years 
ago, even though after passing the entrance, he must have ^und 
the Granular Stalagmitic Floor within a foot of the roof :n certain 
places. Here he found on and sticking into the stalagmite a few 
small bones which he succeeded in bringing out, when they were 
found to be phalanges of human feet. Though these specimens 
did not appear to be of an antiquity at all approaching that of 
the cave-hyaena and his contemporaries, the superintendents, 
who were familiar with them, very carefully watched the pro¬ 
gress of the work, in'the hope of finding some further traces of the 
skeleton; and on reaching Mr. Underhay's very limited diggings 
they met with a series of bones, all on and in the stalagmite, 
some of which were certainly human, whilst others were as 
dearly not so. The whole were at once sent to Mr. 
George Busk, a member of the committee, who has been so 
good as to forward a report on them to the effect that twenty- 
eight of the specimens are human, and include an astragalus, a 
navicular bone^ a trapezium, a patella, a metatarsal, an ecto- 
cuneiforme, phalanges of fingers and toes, and fragments of humeri, 
ribs, and vertebrae; that they appear to be the remains of an 
adult individual of small size and delicate make, and probably 
of a female, on which point, however, it is impossible to speak 
positively ; that the bones are not necessarily of any very remote 
anlictuity; that the remaining specimens are not human, but 
belong to small sheep or goat, probably the former, wliich must 
have been of the smdlest Welsh type. 

When the very contracted character of this gallery, prior to 
its excavation by the committee, is borne in mind, it is difficult 
to understand how the remains were introduced. There were 
neither potsherds nor charcoal, nor, in short, anything suggesting 
that tlie bones were the remnants of a body disposed of by cre¬ 
mation, such as were met with in another branch of the cavern 
in 1872 ; nor were there any marks of teeth on the bones such 
as might have been expected had they been taken thither by a 
carnivorous animal, or the relics of a skeleton buried or secreted 
there, of which all other portions had been carried off by some 
carnivore. 

The only noteworthy objects met with in the Granular Stalag¬ 
mitic Floor during the year were a tooth of bear, fragments of 
bone, one considerable “ find ” of coprolites, and charred wood on 
two occasions, all of which occurred in the Lon^ Arcade, 

The Cave Earth has yielded during the period under notice 
187 teeth of various kinds of mammals, of which 94 occurred in 
Underhay's Gallery, 63 in the Long Arcade, 20 in the Cave of 
Inscriptions, and 10 in Clinnick’s Gallery; 102 belonged to 
hyaena, 36 to bear, 27 to horse, S to elephant, S to fox^ 4 to 
rhinoceros, i to lion, and 1 probably to wolf. There were alaa 
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numerous bones and fragments of bone, of which some were 
gnawed, and a few appear to have been burnt. CoproUtes were 
very abundant, 69 distinct" finds ” having been met with during 
the twelvemonth. They sometimes, though rarely, consisted of 
a solitary ball, whilst at others upwards of 20 were lying to¬ 
gether and not unfrequently cemented into large lumps. Occa¬ 
sionally the amount of matter of this kind found in a single day 
was sufficient to fill a large basket. 

Fifteen specimens of flint and chert were also met with in the 
cave earth, 6 of them occurring in the C’ave of Inscriptions, 5 
Underhay's Gallery, 2 in the Uong Arcade, and 2 in Clinnick’s 
Gallery. The finest of the series is No. 6324, found December 
30, 1873, second foot-level, beneath the floor of granular 

stalagmite from 2 to 2*5 feet thick. It is a very symmetrical 
tongue-shaped tool, fashioned with much labour out of a chert 
nodule, and worked to an edge all round the perimeter except at 
the butt end, where portions of the original surface remain on 
both faces. It is 3 *8 inches long, 2 ‘3 inches in greatest breadth, 
1*5 in greatest thickness, and convex ou both faces, from each of 
which several flakes have been struck. Though fashioned out 
of a nodule, which is very rarely the case amongst the cave-earth 
implements, its symmetrical form and comparatively high finish 
are highly characteristic of the era to which it belongs. 

No object of interest of any kind has been found in the Crys¬ 
talline Stalagmitic Floor during the year ; but the Breccia lying 
beneath it has been by no means unproductive. In this oldest 
of the cavern deposits the remains have been, as heretofore, 
exclusively those of bear, so far at least as is at present known, 
and in addition to a large number of bones, including a con¬ 
siderable portion of a skull, 441 teeth have been met with in 
it, of which 149 were in the Long Arcade, 115 in Underhay's 
Gallery, 91 in the Cave of Inscriptions, and In Clinnick's 
(iallery. 

Twentys-six pecimens of flint and chert have also been found 
in this deposit, of which 10 occurred in the Long Arcade, 6 in 
Ciinnick’s Gallery, 5 in Unclerhay's Gallery, and 5 in the Cave 
of Inscriptions. 

The finest of the series (No. and indeed one of the finest 
the cavern has yielded from Ihe commencement, was found 
April 23, 1874, in the fourth lowest foot-level, with 1 tooth 
of bear, fragments of bone, and a small chert flake (No. ]) 
which had probably been rolled. It measures 4*5 inches in length, 3 
inches in greatest breadth, i*i inch in greatest thickness, is very 
convex on one face, slightly so on the other, re rains a portion of 
the original surface near the butt end, and is rudely quadrilateral 
in form, with the angles loundel olT. Several flakes have been 
struck off each face, and the edge to which it has been reduced 
along its entire margin, except at the butt end, is by no means 
sharp; its surface is almost completely covered with an almost 
black, probably mangaiiesic smut, whilst a slight chi[> near the 
pointed end shows it to consist of a very light-coloured granular 
chert. Several lines betokening planes, probably of structural 
weakness or perhaps of fracture, entirely surround it. If it has 
really been fractured, it must have occurred where the tool was 
found, and the parts have been naturally reunited without 
being faulted. Its character as well as its position shows that 
this fine implement belonged to the era of the Breccia. 

This specimen is of considerable interest, both on account of 
the lines which cross its surface and of the position it occimied. 

Amongst the flint implements found in Brixham Cavern 
tliat known as No. 6—8 has attracted considerable attention, 
and has been described and figured by Mr. John Kvans, both in 
his “Ancient Stone Implements*' and in the “Report on the 
Exploration of Brixham Cave.** It was found in two pieces, the 
first on the 12th of August, i858i the second, 40 feet from it, on 
the 9th of the following September ; and it was not until some 
time after the latter date that the late Dr. Falconer discovered 
that the two fragments fitted each other, and when united formed 
a massive spear-shaped implement. The lines on the Kent's 
Cavern specimen just described show that it had either been 
fractured where it was found, or, wbat seems more probable, that 
it is traversed by planes of structural weakness, such that a slight 
blow would break it into two or more pieces, which a stream of 
water would easily remove and probably separate, and thus pro¬ 
duce a repetition of the Brixham case. 

The Kent's Cavern tool was found in a small recess in the 
wall, just within the outer or wider entrance of Clinnick’s Gal¬ 
lery, within a very few feet of the Inscribed Boss of Stalagmite, 
and, has already been stated, in the fourth foot-level of the 
BreccU, that is, at the greatest depth in the oldest of the cavern 
deposits to which the present exploration has been carried; and 


is thus wonderfully'] calculated to take the mind step by step 
back into antiquity. 

First, very near the spot occupied by the specimen, there rises 
a vast cone of stalagmite, which an inscription on its surface shows 
has undergone no appreciable augmentation of volume during 
the last two-and-a-half centuries. 

Second, prior to that was the period spent in raising the 
greater portion of this cone, which measures upwards of 40 feet 
in basal girth, reaches a height of fully 13 feet, and contains 
more than 600 cubic feet of stalagmitic matter. 

Third, still earlier was the era during which the cave earth 
was introduced, in a series of successive small instalments with 
protracted periods of intermittence, when the cavern was alter¬ 
nately the home of man and of the cave hyoc*na, and the latter 
dragged thither piecemeal so many portions of extinct mammals, 
as to convert the cave into a crowded paleontological museum. 

Fourth, further back still, was the period during which the 
base or nucleus of the cone or boss was laid down in the form of 
crystalline stalagmite. 

Fifth, and earliest of all, was the time' when materials not 
derivable from the immediate district were carried into the 
cavern, through openings now probably choked up, entirely 
unknown, and the direction in which they lie but roughly 
guessed at, when apparently the cavern-haunting hyaena had not 
yet arrived in Britain. At an early stage in this earliest era 
man occupied Devonshire ; for prior to the introduction of the 
uppermost four feet of breccia, one of his massive unpolished 
tools, rudely chipped out of a nodule of chert, found its way 
into a recess in the cavern, and having a character such as to 
show that it must have lain undisturbed in the same spot until 
it was detected by a committee of the British Association. 


SCIENTIFIC SERIALS 

TuE.yot0^tal 0/the Chemical Society iox September contains the 
following papers communicated to the Society:—On the products 
of the decomposition of castor oil, No. 3. On the decomposition 
by excess of alkaline hydrate, by E. Neison. The action of sodium 
hydrate mixed with water gives rise to the formation of a mix¬ 
ture of an alcohol and a ketone on distillation. The alcohol is 
an octylic alcohol, ^which the author regards as the secondary 

jj 3 The ketone is methyl- 

on 

hexyl ketone. The olefine derived from the alcohol has been 
examined. The suppuied lieptylic alcohols of Stiideler and 
Petersen turn out to be a mixture of octylic alcohol with methyl- 
hexyl ketone.—Ou the action of nitrosyl-chloridc on organic 
bodies, Part I. On plicnol, by Dr. W. A. Tildcn, The phenol 
is oxidised to quinone, which substance is tlien converted into 
chloramil, the nitrosyl-chluride being completely reduced—a 
certain amount to ammonium chloride.—Aniline and its homo- 
logues, See., in coal-tar oils, by Watson Smith.—On the action of 
chlorine, bromine, &c., upon isodinaphthyl, by Watson Smith 
and James M. I’oynting. The action of chlorine gives rise to 
the formation of a tctrachlorinated derivative, Bro¬ 

mine replaces seven atoms of hydrogen, giving rise to the com¬ 
pound C2oll7Br7. With concentrated sulphuric acid a conjugate 
acid is formed, of which the barium and sodium salts have been 
examined, liuth tlie chlorinated and bromiiiated derivatives are 
amorphous powders.—On hydrogen persulphide, by William 
Ramsay. The persulphide was prepared by first saturating alcohol 
with ammonia gas, and then passing sulphuretted hydrogen through 
the solution. The ammonium sulphide thus produced was 
shaken up with sulphur and a solution of strychnine in alcoW 
added. White crystals having the formula C2iH22Ns|02HsSa 
separate out on standing. These crystals treated with sulphuric 
acid yield hydrogen persulphide in the form of oily globides, but 
the yield is small, and the separation from the stdphuric acid 
extremely difficult. The author finaUv adopts the old method 
of pouring calcium persulphide into hydrochloric acid. Ana¬ 
lyses of the compound thus obtained gave results indicating a 
formula between H2S7 and H2Sio« Ine properties of the per¬ 
sulphide have been examined in some detail*—The journal con¬ 
tains its usual valuable collection of abstracts. 

Geological Magazine^ Oct 1874.—^The original articles con¬ 
tained in this number are (i) a continuation of Mr. Lechmere 
Gupp's article on West Indian Tertiary Fossils; (s) Notes on 
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lie impression of Palccontina oolitica in the Jermyn Street 
luseum, by A. G. Butler, including a discussion on its zoologi- 
al place ; (3) The structure of I^mbay Porphyry, by Prof. Hull, a 
aper read before the Geological Society of Ireland ; (4) Geo- 
>gy of West Galway and South-west Ms^o, by S. H. Kinahan, 
a epitome of a communication made to the British Association; 
5) Note on the Phonolite of the Wolf-rock, by S. Allport. 

Zeitschrift der (Eitertdchischen Geselhchaft fiir Mdeorolo^^ 
•ept* 15.—This number contains a description of the self-acung 
rinting barometer, invented some years ago by Mr. Hough, 
irector of the Observatory at Albany, U.S., but not very well 
nown in Europe. By the employment of electricity, the baro- 
leter will record movements as Slight as *0005 ^ 1^1 

rint not only curves, but a register as well, at any required in- 
;rvals per hour. The apparatus does not require frequent 
itention.—Among the Jueinere Miiiheilunffen^ we have a 
otice of M. Goulier’s aneroid, provided with a scale of heights 
eside the scale of millimetres. It is contended against this 
Tangement that two scales make a correct reading less easy, 
lat die precision of the scale of heights, where the intervals 
:tween the lines are not equal, must be doubtful, and that the 
irrection proper to each aneroid would not be easily applied 
»the scale of heights.—M. Miiliry has an article On differences 
’ temperature as a cause of latitudinal oceanic circulation. He 
laintains that two causes are at work, each of which tends to 
roduce latitudinal circulation, namely, the diminution of the 
•rce of gravity towards the equator, and the increase of 
mperature with consequent expansion and diminished specific 
■avity. The lower strata of cold water rise at the equator 
wards the surface, and a corresponding descent of warm upper 
rata must take place in polar regions. With regard to the 
’bated question on the point of greatest density of sea-water, 
5 holds it to be the same as that of fresh water, and latt_experi« 
.ents bear out his argument on this subject. 

Bulletins dela SociHSAnlhropoloqie de Paris^ fascicule vi. tome 
, 1874.—In the closing number of the Society’s last year’s Re* 
">rts, the remains found at Solutrd, near Macon (in August 1873), 
rmed a large proportion of the subjects of the papers. The 
rsumed find at Soliitre of a metallic ring, enamelled green, on 
le of the phalanges of the skeleton which had been uncovered 
1 the4)resence of MM. de Quatrefages, Broca, and nearly fifty 
-her persons, has been rejected by the Society as unworthy the 
msi^ration of scientific men ; while M. liroca, in a detailed 
port of the investigation in which he on that occasion took the 
■incipal share, has clearly shown the impossibility of such a 
ng escaping his notice had it been present. M, Broca in an- 
her paper considers at length the characteristics ol the various 
ania wnlch have been found at Solutre since the Spot was first 
lamined by MM. de Ferry, Arelin, de Fremiiiville, Lortet, and 
liers, and described by the two first-Warned in their work “ Le 
iconnais Prdhistorique ** (1870): and he draws attention to the 
irious prehistoric and historic cpoclis at which interments have 
:en made at Solutrd, and by which the question of the true age 
' these remains has been surrounded with neater difficulties 
an belong to the palaeontological character of any olher similar 
»ot in France. The prehistoric crania at Solutre are in a very 
id condition ; but they present a large capacity of nearly 1,600 
line centimetres, with an index of only 82 '87. Platycnemic 
biae, with the characteristic columnar femures, were found, but 
1 . Broca seems on the whole to assume that the earliest dis- 
>vered men of Solutre belonged to a mixed race similar to those 
f the Belgian caves of La Lesse. M. Haxny has demonstrated 
lal braclucephalic crania supervene at Solutrd 011 the dolicho* 
iphalk, as at Cro-Magnon.—M. Topinard read a paper on the 
^sterns of craniometry, hi which he endeavoured to show by the 
^ntradictory cranial determinations arrived at in reference to the 
olutrd and other recent finds, how important it is to show a 
efinitc method of cranial measurement. In the discussion 
hich followed, M, Rochet opposed the notion that craniometry 
I art jis based upon individual fancy more tlian scientific accuracy; 
hile M, Broca admitted the defects of the present methods.-— 

. note by M. P. Bert, on the twin monster kttoWn as the donble- 
eaded nightingale, led to a general discussiwi on double or twin 
lonsters, and to the inquiry whether they were produced from 
ffo distinct embryos or from one germ endowed initio with 
property of doubling or reproducing certain parts. It was 
eneralW admitted that external circumstances have no power to 
ftduce embryonic duality.—Madame C. Royer, in a very original 
«pcr on the origin of different human races, protested against 
he hypothesis derives all European races from Asia, and 


endeavoured to rtiow by the geological history of the earth iliat 
man ititist have appeared first on the great Austral continenr, ar..! 
radiated thence to the other continents. Her novel views were 
received with marked attention, and it was felt that if she should 
be able (o adduce sound geological proof of her statements, her 
hypothesis Of prima^ human migrations will be as imjiortnnt as 
it u original. Till roe fulfils her promise of clearly expoiiiKliiig 
her theory, her arguiAents Cannot, however, be accepted as more 
than ingenious speettlations. 

Pevue d'Anthropologies tome iii. No.J 3.—M. Paul Ilvoca 
Supplies us in this number of the review, of which he is sole 
editor, with a comprehensive history of the course of observations 
which have led toithe enunciation of the theory propounded by 
him (in the Bulletins de la Soc, d*Anthrop, de Paris for January 
and February 1874) in regard to the hygrometric properties of 
fossil crania. After considering the important but inadequately 
appreciated experiments made in 1859 by M, Wclcker in refer¬ 
ence to this pomt, he enters at great length into the consideration 
of the numerous carefully conducted series of observations and 
measurements by which he was led to the conclusions which he 
has adopted, and his paper constitutes, therefore, a most valuable 
risumioi the physi^ as well as the paleontological bearings of 
the subject.—M. Berenger-Feraud, surgeon in the h'rench navy, 
gives, as the result of personal investigation, an account of the 
different tribes who occupy the shores of the Cnsamanca in Inter- 
tropical Africa. This stream, on which the Portuguese and 
French have a few scattered trading stations, is one of the 
numerous rivers of Western Africa which take their source on 
the western slope of the Fonta-Djalon mountain-ranges. The 
author considers the Casamanca peoples under the three licads 
of primary or autochthonic, invading, and immigrating races; the 
first induding the Feloups and Bagiiouns, the second ilic 
Belantes, Mandingucs, and Pculs, and the last the Onolofs, 
Saracolais, Machouins, Taumas, &c.; and passing cadi in review, 
he describes their liabits, the form of fetichism followed by eadi, 
and their general social condition. Among the Balantes lie noles 
the singular custom of making the duration of marriage respon¬ 
sibilities dependent on the consen^ation of the “pagna” or festive 
garment given to the wife by the husband on the occasion of their 
wedding. The woman who wishes to secure a divorce has merely 
to wear out her pagua as fast as she can, and then present it in 
a tattered condition to her family, on which she obtains her 
release from the power of her husband. Among the same people 
a charge of sorcery, which is very common with them, can only 
be met by a public appeal to the ordeal of the “ inanyone ” or 
“ ago broumedion,” which is said to be a decoction from the 
bark of a poisonous tree, and which it would appear is always 
fatal unless rich gifts have secured the copious watering of the 
draught by those to whom its preparation is confided.- -MM. 
Daleau and Gassies give a report of the appearances presented by 
a cavern at Jolias, in the canton of Bourg (Gironde), which, on 
its recent exploration, yielded in a stratum of red diluvium below 
a solid calcareous bed, a rich deposit of bones, many^of whid; 
had been cleft, but none of which belonged to extinct specie.^ 
numerous flint implements similar to those found at Moustier aiuf 
Solutre, but no remains of pottery, except in the upper part of 
the cavern, where tliey had probably been hrowii aside long after 
the disuse of the cavern. 

Zeitschrift JUr Ethnologies heft vi. 1873.—The first articio 
in this Ixumber gives some interesting details in regard to 
the almost nnkiiown Red Indian tribe of the Tulus of 
Panama, believed to be the descendants of the C'hut- 
ebures, Who successfully resisted the attempts made by the 
Spanish Conquistadores for their subjection. Representative k 
of these people appeared last year at Bogota with the object of 
makuig”complaiiits against the collectors of caoutchouc, cacao, and 
elephaitt nuts, who had come to their woods and been guilty uf 
violence agrinst the tribe, and it was from his examination of 
these men that the author drew up his report.—In a suggestive 
article by Prof Bastion on the nature of ethnology and its reh- 
tions to geomphy, the author points out how essential th'j 
Imowledge of physical laws is to the right comprehension of 
ethnology, which is in itself less a zoological history of man than 
a history of the geographical,.distribution of man considered in 
relation to physical habits, which, like the physical charac¬ 
teristics of different faunas and fioras, depend primarily upon 
geographical position, and secondarily on climatic, geognostic, 
and other analogous conditions.—Herr Virchow laid before the 
Society several skulls of the Goldi, a hitherto almost unknown 
tribe, who occupy the shores of the Amoor at the point where 
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the Sangari and the Ussuri join the main stream. He is of 
opinion that these people are more nearly allied to the 'funguses 
tlian to the Esquimaux/the crania in his possession being re¬ 
markable for their high brachicephalic form and large cranial 
capacity.—In a letter fiom Dr. Bleek, addressed to the society, 
the writer draws attention to the peculiarity evinced by the 
Bushmhn of becoming fairer and lighter in sldn after they have 
for a time enjoyed good and abundant food, with the com torts of 
civilised life. This special characteristic he regards as a proof of 
the difTerence between these peoples and the negro races of 
South Africa, and as an evidence of their nearer aflinity with 
more northern tribes. Dr, Bleek at the same time expresses his 
opinion that the dances by moonlight, which are systematically 
practised by the South African tribes, are connected with some 
form of moon-worship ; while Dr. [Fritsch, on the other hand, 
believes that these dances arc in no way religious, and are simply 
called fortli by the charm of tropical moonlit nights.—Herr 
Virchow exhibited some stone implements or wedges precisely 
similar to the so-called flint knives, which we are accustomed 
to assign to the Stone Age ; yet these were ot modern fabrica¬ 
tion, being made in the present day in Syria, where they ai-e 
used, amongst other purposes, to keep the different parts of the 
Syrian threshing mat^ine (tribulum) in their places. 

Astronomische Nachrkhteny No. 2,007, contains the observa¬ 
tions of position and ms^itude of 148 comparison stars and 13 
minor planets, made with the meridian circle at Berlin.—No. 
2,008 contains the positions of 108 more stars, reduced to the 
mean equinox of 1870, and the positions of 20 planets, made by 
the same Instrument. With the Berlin refractor the positions of 
some 58 planets have been determined, and some of them have 
been observed on a number of nights.—In No. 2,009 L, Schulhof 
gives an ephemeris and the following elements of Cornel HI. 
1874, discovered by Coggia on the 19th of August:— 

T — July 5*16629 Berlin time. 

2r - 347*^ 20' 2" 

U 213° 12' 15" 

/ = 28“ 25'41” 
log. - 0*15831 

M. Geelmuyden gives elements of Coggia^s first comet of 1874, 
and assigns a period of 10,445 years.—D’Arrest contributes a 
number of spectroscopic observations of Secchi’s types III. and 
IV. —Oimond Stone gives a note on certain expressions of the 
distance of a comet from the earth, and a paper on Briinnow's 
method of correcting the orbit of a comet.—Dr. Holetschek 
gives an ephemeris of Borrelly’s comet, the two^last positions of 
which arc— 

R.A. 'l>EC. 

Oct. 29 ... 6h. 2im. 9s. + 5 o‘ 37'-6 
Nov. 2 ... 6h. 5m. ns. +47'3^'7 
and an ephemeris of Coggia’s comet of the 19th of August— 

Oct. 29 ... 5h. om. 41*85. — 0° 12'55'^ 

Nov. 2 ... 4h. 48m. 46*45. - i‘'49'5o" 

Memoria della Societa dei^li Spettroseophti Jtaliani^ August.— 
Father Secchi contributes a paper discussing the theory of solar 
spots set forth by Galileo, and he compares the theories and obser¬ 
vations of Wilson, Kirchhoff, Faye, and Gautier. Tacchini adds 
a note discussing M. P'ayc’s theory of the formation of solar 
spots, and opposing it on the ground that spots and faculie seem to 
accompany eruptions. Tacchini also gives notes on the positions 
of the chromosphere where magnesium vapour was observed in 
January last, and he also mentions the position of prominences 
accompanying spots at the limb, and containing metallic vapours, 
rhe magnesium line and 1474 occur most frequently.—Notes and 
measurements of the comet (Coggia) made by K. Dembwoski 
with a 7-inch Merz, together with drawings of the nucleus, 
appear in this number.—Schiaparelli contributes a note on the 
new star observed in Sagittarius in 1690. He tluiiks it the 
same os the variable star S Sagittarius, R.A. 287** 40', Dec. 
19“ 18'.—Tacchini gives a table with notes showing the number 
ol meteors, with their brightness, observed in each fifteen 
minute.s from loh. 30in. to I3h, 15m. on the 9tl^» loih, and iith 
of August last. The radiant point 

K.A. 

On the 9tb, of 35, was 2h. 52m. 

„ „ of 3, „ 2h. 14m. 

„ loth, of 71, „ 2h. 53m. 

» *, of 11, „ 2h. 14m. 

„ nth, of 14, „ 2I1. 53m. 

„ „ of 10, . „ 2h. 1401. 


DBC. 

54 :56; 

55 , 43 
54 40' 

56 *4 

54 43 
56" 20' 


SOCIETIES AND ACADEMIES 

Manchester 

Literary* and Philosophical Society, Oct. 6.—Rev. 
William Gaskcll, '^M.A., vice-president, in the chair.—On the 
ossiferous deposit at Windy KnoU, near Castlcton, by Mr. Rooke 
Pennington, LL.B.—On some teeth from a fissure in Water- 
houses Quarry, in Staffordshire. Mr. Pennington called atten¬ 
tion to some teeth of a bison {Bos pHscus) from a fissure in a 
quarry at Waterhouse.5, The animal had evidently fallen in 
while coming to drink at the river llamps. It had been 
erroneously described as an Irish elk.—On the extent and 
action of the heating surface for steam boilers, by Prof. 
Osborne Reynolds, M.A.—Dr. Joule made a further com¬ 
munication respecting his mercurial air pump described in 
the Proceedings for Dec. 24, 1872, and Feb. 4, Feb. 18, and 
Dec. 30, 1873. He had successfully made use of the glass plug 
proposed in the Proceedings for Feb. 4, 1873. This he '^con- 
stnicts by blowing out the entrance tube and grinding the bulb 
thus formed into the neck of the thistle-shaped glass vessel. To 
collect the pumped gases he now employs an inverted glass 
vessel attached to the entrance tube and dipping into the mer¬ 
cury in the upper part of the thistle glass. 

Winchester 

The Winchester and Hampshire Scientific and Literary 
Society held the first meeting of its sixth session on Oct. 19; 
Dr. Ileale, treasurer, in the chair.—The Rev. F. Ilowlelt, 
F.R.A.S., delivered an introductory address, noticing many of 
the more important discoveries made during the past year in 
various departments of scientific research. 
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DIARY OP SOCIETIES. 


London 

MONDAY^ November 2. 

Royal Institution, at 2.—General Monthly Meeting. 

TUESDAYy November 3. 

Zoological Society, at 8.30.—Report on the Recent Additions to the So¬ 
ciety’s Menagerie : The Secretary.—EAhiliition of some Rhinoceros Homs 
obtained by Mr. Everett in Borneo: A. R. Wallace.—Liste dcs Giseaiix 
rcnieilUs par M. Constantine jelski dans la panic centiale du Perou occi¬ 
dental : M. L. I'aczanowski.—On points in the Anatomy of tlie Parrots 
which bear on the Classification of the Sub-order ; A. II. Garrod. 

WEDNESDAY^ November 4. 

Geological Society, at 8.—Notes on the Comparative Microscopic Rork- 
slructure of some Ancient .and Modern Volcanic Rocks : J. Clifton Ward. 
—The Glaciation of the Southern Part of the Lake-district, .and the Glacial 
Origin of the Lakr-basins of Clitnberland and Westmoreland: Second 
Paper : J. Clifton Ward. 

Mickoscoi'ical Society, at 8.—On some Himalayan Lcaf-funci: Dr. 
Fleming and M. C. Cooke. 

Guksham Lecture, at 7.—On the Kar: Dr. E. S. Thompson. 

THURSDAY, November s- 

Chemical SocJKTV.atS.— OnMethyl-hcxyl Carbinol: Dr. C. Scborlemmer. 
—On Jie Action of Organic Acids and their Anhydrides on the Natural 
Alkaloids: Dr. C. R. A. Wright.—Further Resc.irchcs on Bilirubin and 
its Compounds: Dr. J L. W. Tluidichum.—Action of Broiiiiue in the 
reseiicc of Water on liromopyrogallol and on Bromopyrocatcchin : Dr. 
ten house 

Ltnnban Sck ietv, at 8.—Revision of Asparagacem : J. G. Baker.—Mono¬ 
graphic Sketch of the Durioneie : Dr. M. T. M.i.sters. 

Lekds 

MONDAYy November 2. 

Geological Assoi iation, at 8.—The Glacial Drift of the Neighbourhood 
of liccds: J. II. Moore. 

TUESDAY, November 3. 

Naturalist.?’ Field Club and Scientific Association, at 8.—Exhi¬ 
bit i(>Li of Specimens and Conversation. 

Torquav. 

TUESDAYy NovE.MntK 2. 

Natural History Sor irry, at i?, noon,—introductory Address, On Cai- 
cinology ; Rev. T. R R. Stclibing. 

TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very usejul, not only 
to the Membef’s of such Societies, but to all who are interested m 
scicfitific and literacy subjects^ the Publishers have determined to 
dtvo(e a portion of their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEG- 
TURES, at the nominal charge oj One Shilling for each 
insertion. 

The Fublisliers of Nature will be glad if the Secretaries oJ 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must be sent^ addressed to the Publishers, by 
Wednesday Mornings. 

Office—29, BEDFORD STREET. STRAND. 
EVERY THURSDAY, PRICE 4//. 

NATURES 

CHARGES FOR ADVERTISEMENTS. 

Three lities in column, 2j. 6</. : fjd, per lint after. 

f s. d. 

One-eighth page, or quarter column . . . . o i8 6 

Quarter page, or half a column . 1150 

Half a page, or a column . 3 5 © 

Whole page . 660 

Advertisements must be sent to the Office before 12 dclock 
on Wednesdays. 

Post-office Orders payable to Macmillan & Ca 
OFFICE : BEDFORD STREET, STRAND, W.C. 


This day is published, price 31. (sd, 

A Second Edition of 

TABLES FOR TRAVELLERS. 

ADAPTED TO THE POCKET OR SEXTANT CASE. 
Compiled by ADMIRAL BETHUNE, C B. and C. 
WILLIAM BLACKWOOD & SONS, Edinburgh aiBI London. 

Third Edition, price 6</. 

MODERN SCIENCE and NATURAL 

RELIGION : .in E.ssay read before the Chunli Congiess at Biightnn, 
and now submitted to the Members ol the British As.sociation who 
listened to the Presidential Address at Bclfa.st. 

By Rev. C. PRI'I CHARD, M.A. F.R.S. F.G.S., 

Savilian Professor of Astronomy in the University of Oxfoid. 

Oxford and London: JAMES J*ARKER & CO. 

(ambridge: DEIGIITON, JlELJ.., & CO, 1874. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbknon Clarks, Secretary to the Central Chamber oi 
Agticulture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upward.s of 
18,000 members), besides giving original papers on practical farming, 
and a mass of inlelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3^., or prepaid, 151. a year post free. 

Published by W. PICKERING, ai, Arundel Street. Strand, W.C- 


THE LINGUIST, 

AND 

EDUCATIONAL EE VIE IV 

A PLEASANT MONTHLY PP:R1C)DICAL (commencing 
i.st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and 1 ^egends of all Countries ; cuiitaming also copious 
Reviews of New Publications—-British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroui^hly prattical Lessons in 
European and Oriental Languages. Twenty-lour quarto pages. 
Price Sixpence. Obtainalde through all Booksellers and News¬ 
vendors ill the United Kingdom, or direct from the I’ublishcrs, 
post-lree, Sevenpence. 

London : Thomas Cook and Son, Excursioni.sts, Ludgatc 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Ilod- 
dcr and Stoughton, 27 and 31, Paternoster Row, E.C. 



With Tracer, &c., for drawing Lissajous’ Curves on Cards, or 
bliickeiied Gla.ss for the l/untem ; packed in Deal Cabinet ... o o 

Reflectors for projectuig the Figures on the Screen . 2 la 6 

N.B.—Specimen Curves, on card, post free ... per dozen... 030 
A Set of 30, including the principal Figures from z : x to 1 : 3... 076 

Ditto t'’accd on blackened Glass, for the Lantern ... per slide... 036 

Bducational Set of Acoustic Apparatus . 5 5 0 

Improved Osone Generators. ais. dt 5 3 O 

Pocket Spectroscopes, with new Slit Adiust- 
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NEXT WEEK, medium 8vo. price 2ij, 

DEEP-SEA FISHING AND FISHING-BOATS. 

An Account of the Practical Working of the various Fisheries around the British Islands ; with Illustrations and Descriptions of 
w the Boats, Nets, and other Gear in use. 

BY EDMUND W. H. HOLDSWORTH, F.L.S., F.Z.S., &c., 

LATE SECRETARY TO THE ROYAL SEA FISHERIES COMMISSION. 

London: EDWARD STANFORD, 6, 7, and 8, CHARING CROSS, S.W. 


MACMILLAN'S MAGAZINE. 

FOR NOVEMBER. 

Pkicb xs. 

CONTENTS. 

1. —Sir Robert Peel and the Comte dc Jarnac.” By A. G. Stapleton, 

Esq. . ^ 

2. —“ Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap¬ 

ters XXV.—XXVIL 

3. —** Workhouse Schools for Girls.” By Miss Smcdlcy. 

‘4.—** A Sacramental Hymn.” By the Dean of Westminster. 

5. —“The Oldest Fairy Tale in the World.” With a I’rcface by Viscountess 

Straneford. < 

6. —** An Unnamed Habit of Language.” By Rov. John Earle. 

7. ^**Notes on Rome.” By Captain Richard F. Burton, F.K.G.S —T, 7 'hc 

Seven Hills. 

8 . — “Old Labels.” By C. B. 

9. —** Prussia and the Vatican.^* Ill. From 1850 to the Vatican Council 
JO.—“ Letter from the Archbishop of Westminster on * Prussia and the Vati- 

aiii ’ in the October Number." 
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“THE GARDEN," 


A Weekly Illustrated Journal devoted solely to Horticulture in all iu 
Branches. 


“ THE GARDEN ” is conducted by William Robinson, F.L.S., Author 
oi “Hardy Flowers," “Alpine Flowers for English Gardens,” "The 
Parks, Promenades, and Gardens of Paris,” &c. ; and the best Writers in 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


•* THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4<f. per Copy. It may also be had direct from the 
Office at sr. for a Quarter, 9^. for a Half-year, and xor. €d. for a Year, 
pi^able in advance, and in Monthly Parts. Specimen Copies (post-free), 

^7, Southampton Street, Covent Garden, W.C. 



H alf ^^uinea 

Sound and Bright fpr Summer Use. 



WALTHAM BROS., BREWERS. STOCKWELL. 


On the xst of every Month, pp. 3a, 8vo, with at least One Plate, 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trimbn, M.B, F.L.S.. British Museum, assisted by 
J. G, Baker, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1874 (xar. post free in the United Kingdom) payable in 
advance to tlie publishers, Mes.srs. Ranken and Co., Drury House, ht. 
Mary-le-Strand, London, W.C., ofwbom may be obtained the volume for 
1873 (price x6r. 6 d. bound in cloth): also covers for the volume (price xr.), 
and back numbers. 


» nature:* 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed. 

Now ready, Vol. 9, bound in cloth, price lou. 

Cloth Cases for binding all the volumes, price is. 6d, each. 

Reading Cases to hold 26 numbers, price 2 s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


Price 14J., with Woodcuts, 

ETRUSCAN RESEARCHES, By Isaac 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue—Tyrrhenians.and Turaniams—Etlmographieal 
Notes on the Etruscan People—Tlie Etniscan Mythology—-The Etruscan 
Numerals—Epitaphs—Words denoting Kin.ship—The Bilingual Inscriptiona 
— Forms of Dedication—^I'he Ancient Vocabularies—Names—The £piWu<^ 

London: UACMILLAN & CO. 


HOLLOWAY’S PILLS and OINTMENT. 

— Di.spepsia, Jaundice —I’licsc complaints ate the results of a disordered 
liver, which secretes bile in quality or quantity incapable of dige.sting 
food. Digestion requires a free flow of ncalthy bile, to promote which 
Holloway’s Pills and Ointirient have long been famous, far eclipsing any 
other inedit ine. Food, irregularity of living, unwholesome climates, 
and other causes, arc constantly deranging the liver, but that important 
organ can, iiuderall circMni.stances, soon be regulated and healthily ad¬ 
justed by hoUoway’s Pills and ()intment, which directly control its 
vital secretion. I’he Ointment rubbed on the skin penetrates straight 
to the liver, the blood and nerves ^ of which it spceuily rectifies. One 
trial IS all that is needed; a cure will soon follow. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED- 


House Cistern, fitted 
with a Cistern Filter. 


Portable Ciftem 
Filter. 


PATENT CISTERN FILTERS, CHARGED SOLRLT WITH ANIMAL CHARCOAL. requiring, when once fixed, no attention whatever. 
And superior to all others. Vtde Professor Frankland s reports 10 the Registrar-General, July x866, November 
1867, and May 1870. See also the Lancet^ January 12,1867. Also Testimonials from Dr. Hassall, September 
33, *863 ; Dr. T.ankester, September 30, 1^7 ; Dr. Letheby, February 15, 1865, and December 187a. 

Price £1 JOS. and upwards. Portable Filters on this .system, £i ss. to £v 
Patronised and used by Her Majesty the Queen, at Osborne; by H.H.H. the Prince of Wales, at Sandring¬ 
ham } by H.R.H. the Duke of Cambridge; the NHe of the Medical Profession; and at the London, St. 

George’s, lever, and German Hospitals^ and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions, breweries, Ac. Water Testing Apparatu.s, los. (id. and 2i«. each. 

Danchcll’s “Testing Apparatus for piscoycring the Presence of Impurities in Water" is a most convenient 
and portable one.— Dvke on the Preliminary Duties of Health Officers. 

Pocket Filters from 4s. to fir. each. Household and Fancy FUters from xar, td. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office. 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read ” Water : St* Impuritiei and fuiification." price, per poet, mL y.M j 
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' Just ready, (n Two Vols. Svo, cloth extra, price 3,6s. 

WITH MAPS, PORTRAITS, AND UPWARDS OF FIFTY FULL-PAGE ILLUSTRATIONS BY 

ZWECKER AND DURAND. 

I S M A I L I A. 


A NARRATIVE OF 


THE EXPEDITION TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 

By SIB SAMUEL WHITE BAEEB, PACHA, M.A, F.B.S., F.R.G.S., &c. 

WITH A NEW PORTRAIT OF THE AUTHOR, ENGRAVED BY JEENS. 


CONTENTS. 


VOL. L 

C11A1 'TKR I, —Introductory. 

,, II.—English Party. 

,, III. —The Retreat, 

,, IV.—The Camp at Tcwfikeeyah. 

,, V,— Exploration of the old White Nile. 

,, VT.—The Start. 

,, VII.—Arrival at Gondokoro. 

,, VITI.—Official Annexation. 

,, IX.—New Enemies, 

,, X.—J^estruction of the Shir Detachment. 

„ XI.—Spirit of Disaffection. 

„ XII.—Vessels return to Khartoum. 

,, XII.—Moral results of the Hunt. 


VOL. II. 

CiiAFTER I.—The Advance South, 

„ Tl.—The Advance to Lobore. 

,, III,— Arrival at Fatiko. 

,, IV.—The March to Unyoro. 

,, V. —March to Maaindi. 

„ VI.—Restoration of the liberated SJavcb, 

,, VI f.—Establish Commerce. 

,, VIII.—Treachery. 

„ IX.—The March to Rionga. 

,, X.—Build a Stockade at Foweeia. 

„ XI.~ No Medical Men. 

,, XII,—1 send to Gondokoio for Reinforcements. 

,, XlII.—Arrival of M*tcse’s Envoys. 

,, XIV.—Conclusion. 

AlTENDlX, 

Index. 


Dixily News. —These two splendid volumes will well repay the utmost anxious curiosity with which the 
public has awaited their appearance. No enterprise of modem times has excited more interest than that 
which Sir Samuel Baker undertook five years ago, and the story of the whole campaign told by himself 
adds another thrilling chapter to the history of African adventure.” 

Daily Telegraph. — “ It is a story of the utmost interest, and will take its place among the most 

remarkable records of English hardihood.For our own part, we shall not hesitate to affirm that 

we regard this spirited and simple narrative as an undying honour to English literature, which it enriches 
with the record of manly and earnest deeds more eloquent than words.All through the narra¬ 

tive we are treated to singularly effective pictures of native life and customs, each of the most instructive 
nature/ 


MACMILLAN & CO., LONDON. 
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E. DENT & GO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OP CHRONOMETERS. WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on A/t^lieoHon. 


SECURITY FROM FIRE AND THIEVES. 

CHATWOOD’S “INVINCIBLE” SAFES 


CAN ONLY BE HAD IN LONDON, AT THE DEP6t, 



CANNON STKEET, E.C. 

Chat wood’s “ Invincible ” Safe Dep6t is situate near King William’s Statue, at the corner 
of Cannon Street and King William Street. A Price List containing full details of the construc¬ 
tion of these Safes is forwarded post-free on application to Scott and Liddell, Sole Agents. 
The list is Net Cash, and for quality cannot be equalled, comprising, as they do, the list 2 
quality with solid flange, lock case, and the frame, and the list 8 quality with intersected metal; 
cui^ilinear edge, claw bolts, and gunpowder-proof unpickable lock. The only secure and 
reliable Safes spld, and, as proof thereof, is the only Safe made subject to Thirty-six hours' 
test with any kind of burglars' appliances before delivery. 

PRIZE MEDALS. 

Paris, 1867. Havre, 1868. Dublin, 1865. Oporto, 1868. Vienna, 1873. 


120, CANNON STREET, LONDON, E.C. 


''MAZ£LINS» GOLD JEWELLERY. 

(Catalogue post free,) 

i8c. GOLD.—Superseded by the above imitation Jewellery—solid, durable, and cheap. 

18c. GOLD.—Designs, beautifully copied in the above, and not to be detected from the precious metal. 

18c. GOLD.—Jewellery, is reproduced in all the latcbt fashions (English, French, Swiss, Italian, &c.) 

‘‘MAZELINE” GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It is solid, durable, and cheap, retaining to the last 
its z8c. gold appearance, which cannot be detected. 

CASH PRICES. 

Watches, 25;. to 45^. Alberts, 9S. to ss. ; Long Chains, 5^. to 8j. Cd, ; Lockets, 2s, to $s. td, \ Crosses, tr. to 4^. €td, ; Ladies* Gem Rings, 21 . to 
5J. ; Wedding and KecTCr Rings, is. to 2s, 6d. ; Grats* Fiimer Rings, ax. to 6x. ; Bracelets, sx. to lox. 6d. : Studs, xx. to 3X. 6d. ; Links, xx. to 3X. ; 
Hi east Pins, ix. to 4x. 6rf ; Brooches, ix. 6d. to 7s. 6d. ; Ear Kings, ix. dJ. to.6x. 6d,r, Sets (en suite), Brooch and Ear Rings, ss* 6d. to lox. 6d. ; Pencil 
Cases, to 4x ; Gents^ Snake Kings (Plain Head), v. 6d., jHead set with Brilliant, &c., 5X. 

The Propnetors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to offer 
and guarwtee againit all other competitors a superior, well-finished, and correct imitation of the precious metal, at prices within the reach of all. 

CAUl ION.—Certain persons are endeavouring to imitate and foist upon the public an inferior and wretched article, and charging the same prices : 
wc therefore beg to put the public on their guasd against such deceptions. 

N .B.—Every watch is guaranteed for two years. Names and Addresses should be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the “ MAZELINE ” GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO.. 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSOATE, LONDON, E. 

P.O O. to be made payable at Post Office, Bishopsgate Street Without, London, E.C. 

AGEMTS wanted for the above throughout the United Kingdom. LIBERAL TERMS. 


L. OENTLING, 

TUBNMILL STREET, NEAR FARRIN6D0N STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

IXATVTTFAPTTTWlfD HF 

CHEMICAL, ASSAY, AND BULLION BALANCES. 

Maker to the Bank of England, Assays Office of the Royal Mint, &c., &c. 

AppointvienU 

Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 

Council Medal, 1851. Class Medal, 1854 and l86a. 


Printed by R. Clav, Sons, A Tavlo*, at y and 8, Breiui Street Hill, in the Chv of Leaden, and pubUnhad by Macmiixam ft Co., 
at the Office, 29 and 30, Bedford Street, Covent Garden.— Thukidav, October 29, 2874, 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

7<? the soha (ground 

Of Nature trusts the viind U'hick builds for aye?' —WoRDSWORTH. 


No. 266, VoT.. n] 


THURSDAY, DECEMBER 3, 1874, 


[Price Fourpenck 


Reg'btcred as a Newspaper at the General Post 0 (Tice ] 

ANTHROPOLOGICAL INSTITUTE OF 
GRPZAT BRITAIN AND IRELAND 

(Tn winch arc united the AnthropoIogicMl Society of London and the Etlmo- 
Jogical Society of Lni.doti ) 

4, St, Martni'b TMace, Trafalgar S(}.iarc, W.C. 

President . Prof. Piisk, F.R.S. 

'I r«“.isiiicr .. ... I<i*v. l)imlMr f. Heath, hf A 

Direcior . E. W. IJrahruok, Ksij. F.S A. 

The Instittite will meet on T!JESr>AV, I>ecemher liih, at 8 o'clock p m. 
pr«cis<-lv. when the lo lowing^ Papers will he read :— 

I “ Ntitc. on some ' 1 ‘iiinidi and Stone Circles near C'astleton, Derby- 
shiic." |!y Rookc PMUungton, Ksq , LL. D—a. Some Accoi.m of.t L^af- 
weaniig'Jrihe j'li die Wf.sierii Coas. of India” Uv AT I. Walhnusr, Ivtj 
—3 “ I’iirthiT Note-> on the Stone MoininiLiilH of the Khasi Iliils.’* Ky 
Major Godwin-All'.ten. 

J.FRKD. COU.fNGWOf)]), Secretary. 


SUNDAY LECTURE SOCIETY_LEC- 

TURKSai ST. <;K()Kf:K'S IIAIJ.. t.angli .iii Plare, oioli SUNDAY 
ABT'EKNCHJ'V, at Four protisely. .Sundav Deo. 6 *- Wi.nwckio 
Reade. E'-i] (Spcci.d Corre»poijdciu to the /Wwa). on “ The A^'lian- 
tees."—Memhr rs' Annual Subscription, £,\. Payment at the door— 
One Penny, Sixpence, aud (icscrvcd 5e.ats; One Shilling 

GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of “ Lycll’s Siudcnts’ Klenieiits 
of Geology," and facilitate the iinporiani study ot this •■cii m'e, can be 
h\d at a. 5. 10, au, 50, 10 i,qoo guineas. Also, Single Specimens of 
Rocks, Minerals, Fo.ssils, and Recent Shells, (feolouical ^lap'^, Ham- 
mers, alt the Recent Piibhcaiions. &c., of J TENNANT, Mmeialo* 
gist to Her Majesty, 149, Strand, London. 

Practical In.struction is given in Geology and Mineralogy by Profesbor 
TENNANT, F.K.G S , at iiis residence, 149, Strand, W.C- 

CHEMICAL STUDENTS can be supplied, 

at moderate prices, with all kinds of Minerals for Examiii.'iuon and |\e' 
search, hy JAMKS R. (.REGORY, Mincralrgisi, 15. Kns-cll Street,* 
Coveut (iarden, W.C, Catalogues ol Specnneus, Coilrctums, Ai‘., 74 
pages, free for 6 Stamps.—Removing in December to 88, Charlouc 
Street, Fiizroy Squ<re, W. 


SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of Fo*m 1'>, Rocks, and Minerals especially ^clcctcd for 
Teaching purposes FOSSlL‘5, 150 Species, 30J ; 350 ditto, ^3; 350 
ditto, /15 to MINERALS und R(ICR's, 100 Examples. 254. ; 
aoo dil\o, tor. to los.: 300 ditto, £4 ioa lo jC6; 400 ditto, fe 
to ;£8; SCO ditto, /,8 Br. to/^io lor. Similar < ollecuona in Maho.iauy 
Cabinet--, 200 Examples jC* tos.; 300 ditto, jCj ios. ; 400. jCi2 ia.t., or 
in Stained Pine, at ^3 lor . fO 6 s., and ;^xo lor, RECENT SHELLS, 
i(X» Genera, fi is. ; 200 Genera, /i2 ss. 

ALFRED liKTiL, 5, Grafton Street, Fitzroy Square, London. 

REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONi>UR-MAN.-Address E Y D., care of the Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


[All Rights are ReservetL 


THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW 

(Piibli-hed on the ist and r.sth of e.ich Month, price 4//., or pr. per Annum, 
po'-l-Jree) for Di-rcnih r I'.t cniit.ins a full REPORT. rrvisf*cl by the 
Anihors of the I)IS( USSION beivv.;.:ii Mr HKKUERT SJ’E.VCER and 
Jhi.L CLERK MAJvWKl.L on P»o‘. BaRRE JT'S Pape^ ** On the 
Moh*cii!ar Changes accompanying the Heating and Cooling of Iron Wue/' 
re.'id at the l>cl..ist Mcstiiig of the Rritisli Associaltuii. 

London : HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 

WILLIAMS AND NORGATE 

HAVE UEMOVED BACK TO THEIR NEW PREMISES. 

14, HENRIE'JTA STREET, COVENT GARDEN. 

Recent New Catalogues:— 

THEOCOGICAI, CATAl,OGOE. 

T.INt'.UIsTlC CATAI-DOUE—Eiirnpean Languages and Diale.-ts. 
CIASSICAL CATALOGUE—Gieek and LjtiiiI. lauin. Philology, Arclue 

olojpv. Xic. 

FOREIGN BOOK CIRCULAR-New Books, No. 85, 

Any Catalogue post free for One Stamp. 

PREPARATION for the Public Schools 

by an Oxford M, A and First Cla«Aman. Natuial Science included in 
the rrdmary scheme of work.--Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 


CHEMISTRY and PHYSICS.—An-Assb- 

ciate of the Royal School of Mint-s u open to an APPDINT.MENV — 
Address W. C. N , care of the Pubiishci of Nature, Bedford Street, 
C'ovtnl Garden, W.C. 


A LADY of long experience wishes for a 

Rf£-ENC»AGEMENTaa GOVERN F.'^S In a Genih-inan'.s Family. Is 
'ca^aible of teaching the riidimeutfi of Natural Science. Fi^^l rate Refer- 
euces — Apply by leiier to C. H. M*, c.irc of the Editor of Natukb, 
Bedford Street, Strand, W.C. 


PREPARATION for MATRICULATION 

at Oxford and Cambridge by the RECTOR of a COUNTRY PARISH, 
Graduate in Honours of Cambridge«Mathematical and Natural hctence 
Triposes) —Address Delta, c^re of Messrs. Maciiiilian and Co.> *9 
and 30, Bedford Street, Covent Garden, W C. 

for SALE_A Copy of Morris’s**.' British 

Birds” bound in morocco, with gilt tdges, in good coudition.—for 
apply to W. R., ag, Bedford Suect, Si rand. 

NATURE.—Wanted clean Copies of Not. 

,0.13,116. >nd 303 with Purirait. Naturc Office, eg, BedtedStw*!^' 
Strand, W.C* 
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EXTENSION of UNIVERSITY, EDIN- 

BURGH.-HIS ROYAL HIGHNESS ihc DUKE of EDINBURGH 
wHl PRESIDE At A MEETING, in Willis’g Rooms, on MONDAY, 
December 7, at 3 p.ni., for the purpose of providiog Neur Buildin(;s to 
meet the wants of the University of Edinburgh, occasioned by iis 
rapid growth, aud the necessity of developing us means for Practical 
Saentific Instruction. A sum of j^6o,ooo has been already subscribed, 
and ad'urther sum of ;C40»coo is required. 

GEORGE BIRDWOOD, M D.l„ g 
DYCli DUCKWORTH, M.D. 
fi, Grafton Street, Piccadilly. _ _ 

QUEEN WOOD COJ.lilkGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Franlcland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus biiiith, l*.R.b.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMORE, PriiicipaL 


THE BREWERS' GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Kbvibwop tub Malt and Hoi* Tkades : and Wine and Spirit Tuadbs 
Record. 

The Official Organ of the Country Brewers' Society. 

(Founded ihsa.) 

'* The Brewers' Guardian" is published on the Evenings of every alternate 
Tue.sday, aud is the uuly journal officially connected with brewing lutetests, 
Siibscnpiion, i6r. bd. per annum, post free, dating from any quarter-day. 
Single Copies, is. each. Registered lor transmission abroad. 

Offices^S, Bond Court, Walbrook, London, £.C> 


XHJL B£ 5 T farmers* NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 


ROYAL COUNCIL OP EDUCATION_ 

The Laboratory and Cla^is-rooms of Berners College are open for 
Pupils EVERY Day and EVENING. The subjects of the above 
Exaininaiions cart be studied either Privately or in Classss. Fees 
moderate. Analyses and investigations conducted.—Apply to Pref 
E. V. (iAKDNRR, F.R.S., F .S. A., 44, Hemers Street. W. 


“That excellent fienodical Tur Garden.**—P rofessor Owhn. 

THE GARDEN : A Weekly Illustrated 

Journal of Gardening in all its Blanches. Founded and Conducted by 
W, ROBIN.bON, tr.L.S., Author of ** Alpine Flowers lor English 
Gardens/* &c. 

Mr. Robins.>n’s valuable and elegant weekly."—.ya/nri/rty Kevinu, 
Ai|g. loih, 1872. 

The lollowiiig are some of the subjects regularly treated of in its pages 


The F'lower Garden. 
Landscape Gardening. 

The Fruit (iardcu. 

Garden Structures. 

Room and Window Gardens. 
Notes and QuestioiiK, 

Market Gardening. 

Trees and .Shrubs 


Hardy Flowers, 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


Piofessor A.sa Gray says; It seems admirably adapted to the wants and 
tastes of genllemcn who are intercstrri in rural aff.<irs. By such we hear it 
highly ^pokell of ; and wc think wc do a favour to those of that class who 
know It not as 3 it, by calling attention to it.' 

**THE GARDEN *' may be ubtained through ail Newsagents and at the 
Railway Bookstalls at 4^. per Copy, it may also be had direct from the 
Office at 52. for a Quarter, yr. yfi. lor a ilall-year, and ryr bd. lor a Year, 
payable in advance bpeciineo Copies (post-freej, 4ji<f. Volumes lu. each, 
eacepi Vol. 1., which is £i is. 

Office—i7. 2>ou(tiampton Street, Oivent Garden, W C 


AND FARMERS* CHRONICLE, 

Edited by John Algernon Claskb, Secretary to the Central Chamber ol 
Agiicultiire, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers ol Agriculture ol Great Britain (which now iiuiubei upwards oi 
ib,uuo iiiciiibcrs), besides giving original papers on practical lariiung, 
uid a mass of uiiclligcnce ol particular value 10 the agriculturist. 

i'hc Luiidun Corn, Acea, Hup, Cattle, and oihei Maiketsoi Monday 
arc speciahy repuited in this Journal, which is despatched the -kaiue 
evening so as to insure delivery to country subscribers by ilie hrst post 
on 1 uesday luoruing. Price 3<jf, or picpaid, a year post tree. 

Published by W. PICKERING, as, Arundel bueet. Strand, W.C 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manuiaclurcs, Inventions, and the Applied Arts 
and sciences 

bd, MONTHLY, or PObT-i* REE, bs. bd. PER ANNUM. 

The “ journal of Industry" is is>ued with the object ot promoting the in¬ 
terests of British Manuiaciuiers by— 

The Collection ot Valuable inlorniation from all parts of the Indicstnal 
World. 

The Discussion ol Matters important to Manufacturers. 
iJescnpiive Accounts ol usdul Patents and inventions. 

Reports and Correspondence on bcicnce in its Relation to Industrial and 
Coniincrciai Progicss. 

%* This Journal has now the Largest Circulation of any Publication of the 
kind 111 the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Jblcet Street, 
Loudon. 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 

Pnee Sixpence, monthly, 84 pages 8vo., with occasional Illustrations, 
Conducted by J. W. Douoi as, K. McLachlan, F.L.S., E. C. Rve, and 
H. T. bTAiMTuN, F.R.S., Ac. 

I'hts Magazine, commenced in 1864, contains standard articles and notes 
on slJ subjeeis connected with Entomology, and especially on the Insects of 
the British isles. 

bubscnpiioi)—Six Shillings per Volume, post-tree. The volumes com¬ 
mence with the June iiuinbcr in each year. 

Vois. 1 . to V. (Strongly bound in cloth) may be obtained by purchasers ot 
the rutiie set to date, at the increased price ot lOJi. each ; the succeedmg 
vola. may be had separately or together at 7s, each. 

London: JOHN VAN VOORST, x. Paternoster Row. 
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SAXB VS “ BIRDS OF SHETLAND ” 

The Birds of Shetland^ with Observations on their Habits^ 
Migration^ and Occasional Appearance, By the late 
Henry L. Saxby, M.D., of Balta Sound, Unst. Edited 
by his brother, Stephen H. Saxby, M.A, 8vo., pp. 
398 ; eight plates. (Edinburgh : 1874.) 

UST as no country can show such a number of works 
on Ornithology as our own,* so no branch of our 
fauna has received anything like the same degree of atten¬ 
tion, which the existence of such works implies, as birds. 
These works arc of various grades of excellence, as might 
naturally be expected, but there are few that do not contain 
more or less v^uable matter, and none that can be safely 
neglected by ornithologists ; while some, as Mr. Steven¬ 
son's Birds of Norfolk,” Mr. Gray's “ Birds of the West 
of Scotland,’' and of course Thompson's Birds of 
Ireland,” rise to a very high order of merit. The book 
now before us—the late Dr. Saxby’s “ Birds of Shetland,” 
—does not, indeed, nearly reach the standard of those 
just named as a whole ; but in some respects it does not 
fall far below it, because the locality of itself gives an 
importance to the subject which no imperfections can 
impair—and the work certainly labours under several 
manifest and serious defects. It will be enough to 
mention three of them. First, there is the deplorable 
fact of the author's premature death, and the posthumous 
publication of his book consequent thereupon ; for though 
his brother has doubtless done all in his power to dis¬ 
charge the duty of editor—and, let us say at once, has 
done this very creditably—the want of an author's final | 
supervision is a severe injury to any work. Secondly, the 
author seems to have hjtd to depend almost entirely on 
his own resources. In any but the very smallest district, 
it is nearly impossible for one man to know the whole of 
it, and this is quite impossible, even after a twenty years' 
residence, in a group of islands like the scene of Dr. 
Saxby's labours. He himself lived in the most northerly 
of those which are inhabited, and his connection by 
marriage with the influential family of Edmonston— 
which has produced so many gifted members—no doubt 
gave him unusual facilities for becoming acquainted with 
the peculiarities of Unst; but his professional duties in a 
great measure tethered him to one spot, and hindered 
him from carrying on his investigations in the more 
southern islands as he unquestionably would have 
liked to do. Thirdly, the author does not seem to have 
fully appreciated what the duties of a local naturalist in 
these days are. Twenty years ago evemthis book would 
have attained for him a very high rank among his 
brethren, but times have changed. So great is the ad¬ 
vance in all branches of biology, that what then passed 
for the best of work is now far behind the age. The 

^ Germany is of course the only one which can compare with Britain in 
this respect; and leaving out of consideration the difference in extent of the 
two countries, there can be little doubt as to the side on which the numerical 
superiority lies. It is true that in Prof. Giebel’s “ Thesaurus Omitbologise " the 
titles of British works occupy barely six pages against nim-and^a-half of 
German. But the latter are really collected with much amount of carci 
while the former, if not taken at haphazard, have been picked on some 
principle of artificial selection which defies inquiry. Had the British 
journals been examined by that learned compiler at all as closely as the 
Gennan, the list of papers relating to the ornithology of the United King¬ 
dom would have been more than doubled. 
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British ornithologist has become a more highly educated 
and better-read man than he was, and, what is more to 
the purpose, a man of wider views. He must not only 
know what are the general wants of his science at pre¬ 
sent, the problems which require solution, but, to take a 
good place, he must know also much mo e of what is 
being done by his neighbours than most of our forefathers 
in the pursuit chred to trouble themselves with. Lacking 
such knowledge as this, be is apt to miss the bearings of 
observations of the most interesting kind, and he is sure 
to be tediously minute upon matters which might or 
would have rejoiced his bird-fancying predecessors, but 
are of small moment to his contemporaries.. 

We do not write these words without pain. Every 
allowancc’must be made for the gentleman who secluded 
himself in the most northern of the British Islands, but 
many a man so placed would still have formed or kept 
up such an intercourse with the centres of thought and 
investigation as to enable him to be on a level, as to their 
results, with the best thinkers and investigators. Shet¬ 
land, nowadays, in regard to communication, is hardly 
further removed from Edinburgh (or, for the matter of 
that, from London) than Selborne was in those of Gilbert 
White. Yet we find that White was in the front rank of 
the naturalists of his time, corresponding freely, frequently 
and on equal terms with the acknowledged heads of his 
vocation, testing by his own experience all that he 
learned from them, and, moreover, all that was known of 
the labours of foreign naturalists. Maxinnis baud intpar^ 
he criticised alike Linnieus, Scopoli and Kramer, Ray, 
Derham and Stillingfleet; and his criticisms are still 
defensible. Now, there is no evidence that Dr. Saxby 
did anything of this kind—an examination of his book 
gives no intimation that he was at all aware of what sub¬ 
jects were moving his brother ornithologists, whether at 
home or abroad. Most of his observations as they were 
made were transmitted for publication to a periodical 
which has been the delight of bird’s-nesting and moth- 
pinning schoolboys, but, except in encouraging a taste 
for natural history among amateurs, it has been remark¬ 
able for persistently checking its scientific study. We 
do not of course blame DE Saxby for not occupying him¬ 
self with species-splitting, nomenclature and such like 
refinements. They are only to be indulged in with 
profit by such as have ready access to museums 
and libraries, and are possibly not worth half the 
trouble that is taken about them by men who enjoy those 
facilities. But there were numberless subjects which were 
within his grasp, and yet are entirely overlooked by him. 
We may instance the many contested points as to the 
assumption of certain plumages by certain sea-fowls. A 
keen observer so favourably situated as Dr. Saxby, one 
would think, would have thrown some light on such 
questions. One of them relates to the various garb in 
which the bird, commonly known as Richardson’s Skua, 
presents itself. The species is abundant, as everyone 
toows, in the Shetland ’•eas j but not a word is vouch¬ 
safed to bring us nearer to an understanding of the 
matter. We are told, indeed, that paiti-colouted birds 
and whole-coloured birds oan be distinguished ficoiih (he 
timn that they are in the nest; but that much some of 
knew before, either from our own experience or the tejdir 
mony of others. Pnzdes too, whi^ thCHig^ 
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seldom discussed in public, have often been debated when 
two or three ornithologists are gathered together, are 
,, equally left without a word, while a word from Dr. Saxby 
would have been of the greatest value. Among such is 
that of the growth of the Puffin's monstrous bill. Wc 
have a vety well told tale of the author's visit to a Puffin- 
warren on I'lermaness, but it is just such an one as any¬ 
body not a naturalist would write, and contains nothing 
that dozens or scores of British ornithologists did not 
know before. Again, we may instance the migration of 
birds. An observer in such a look-out station as the 
extreme north of Shetland might, one would think, have 
furnished an infinite number of facts bearing on this im¬ 
portant and perplexing question. Dr. Saxby contents 
himself with telling us when certain species come and 
go—very valuable information, no doubt, from so com¬ 
petent an authority ; but as to the application of such 
facts, the impression they made as a whole upon his 
mind, their relation to similar observations in other 
places, not a word, so far as wc can find, is said. Some 
of the Shetland migrants, we happen from other sources 
to know, touch the islands as their extreme western, 
others as their extreme eastern, limit; but this is all one 
to our author, who does not seem to care whence tlie 
wanderers come or whither they go; they are regarded 
by him as the wind that bloweth where it listcth." 

But enough of this unpleasing task. With the most 
sincere regret for Dr. Saxby s misfortunes and untimely 
fate, and a heartfelt sympathy with those who have to 
mourn his loss, we arc compelled to say so much. The 
old adage dc mortnis is very well in its way, but when wc 
have him termed by reviewers one of the first of our 
ornithologists," his book ‘‘ a most valuable contribution 
to the ornithology of Great Britain," and all the rest of it, 
we must, if we speak at all, speak the truth. Wc could 
count at least a score of British ornithologists who, had 
their lot been cast in the Shetland Islands, would probably 
have done much belter, and would certainly not have been 
contented to do so little. His intellectual and scientific 
capacity is reflected in his editor, who sees in the 
conductor of a popular magazine one “who has for so 
many years sat at the focal point" of ornithology—a 
metaphorical expression to which many meanings might 
be attached, one of which (though obviously not that of 
the writer) is that a focus maybe found on a blank surface 
which receives rays of light and does not return them. 
The “Birds of Shetland" is a book of fair mediocrity. 
The next faunist, whose work wc may be called on to 
review, will, we hope, take warning by its deficiencies, 
though for truthful observation— strictly limited, we must 
say, to observation—he cannot have a better model than 
Dr. Saxby. More, however, is expected of a faunist in 
these days. 


MARSWS MAN ANP NATURE'^ 

The Earth as Modified by Human Action. A new 
edition of “ Man and Nature." By George P. Marsh. 
(Sampson Low and Co., 1874) 

MON G the varied forms of energy by which the cease¬ 
less changes of the earth's surface are produced— 
sublerr^eaii heat, air, rain, frosts, rivers, glaciers, the 
sea, anflhe rest—the geologic requires to include as a 


not unimportant agent, Life, both vegetable and animal. 
Some of the ways in which plants act in augmenting or 
retarding the operation of the inorganic forces are familiar 
enough. How often, for instance, do we see the walls of a ruin 
which have been split or cast down by the growing roots 
of some sapling tree which has found a footing in their 
masonry. The frosts and storms of winter would have 
levelled the walls in the end, but their action has been 
anticipated by the tree. Again, as an everyday example 
of the opposite kind of action, we may take the way in 
which the matted roots of trees which grow along the 
alluvial margin of a river serve to bind the loose sands 
or clays of the bank together,'''and retard the wasting 
effects of the current. Animals, too, have their own ways-, 
of effecting similar results, as every observant rambler in 
the country can testify. Moles, rabbits, and other bur¬ 
rowing animals lay bare the soil to rain and rivulet, and 
where they carry on their operations in loose materials 
liable to be dispersed by wind, as for instance on the 
sand-dunes by the sea, they may lead to the destruction 
of much valuable land under the drifting sand which they 
have uncovered. If wc travel into other parts of the 
globe we find other and better examples, as in the dams 
of tlic beaver ind the reefs of the coral-polyps. Less 
easily definable, but probably far more important, are the 
influences of life upon climate; for although the distri¬ 
bution of the fauna and flora of any region is in great 
measure regulated by climate, it is no less true that 
climate is modified by the flora, as is shown by the desic¬ 
cation of countries which, once green and fertile, have 
been stripped of their woods. 

So long as roan remained in the savage state his influ¬ 
ence resembled, and in some respects fell short of, that of 
the terrestrial animals who were his contemporaries. He 
felled a tree here and there, and when he had learned the 
use of grain, turned moorland into rude fields for culture. 
But his rvarfare lay not with the innnimate surface, but 
mainly with the beasts, fowls, and fish on which he chiefly 
depended for food and clothing. With the slow develoj)- 
meiit of civilisation his influence as a geological agent 
has steadily increased, until now it must be ranked in the 
first class of the forces by which the surface of the land 
is modified. The time is yet too short during which 
accurate registers have been kept to admit of any very 
precise determination of the amount, sometimes even of 
the nature, of the changes effected by human action. But 
enough has been recorded to Justify the attempt to indi¬ 
cate at least lUe general tendency of man's operations, 
while at the same time tolerably definite information 
exists regarding the results of some of his interferences 
with the ordinary economy of nature. In some respects 
man’s influence is antagonistic to nature's usual modes of 
working, but of course, viewed broadly, it cannot do more 
than alter the balance of forces, giving to some a greater 
and to others a less share of work than in a natural state 
would be accomplished by them. 

Mr. Marsh's “Man and Nature,” published eleven 
years ago, was the first attempt, at least in Knglish, to 
take a general view of this subject from a wide basis of 
reading. A work of research and generalisation from the 
labours of others rather than of original observation, it 
called attention to a field of inquiry too little cultivated 
by geologists. In fact, to its influence wc may with pro-* 
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babflity ascribe the greater prominence^^now given in 
treatises of Physical Geography and Geology to the 
geological aspects of man's position on the globe. A 
new edition shows that the efforts of the author have not 
been wholly unappreciated here by that general reading 
public, not of professed savansy but of educated, observing 
men, to whom they were addressed. He must be gratified 
also to find that as his materials ",were in large measure 
derived from the observations of foreign writers, his 
work has met with a special measure'^of notice and ap¬ 
proval on the Continent. It is frequently cited by recent 
French and German authors in Physical Geography and 
Geology, and a special Italian edition of it has lately been 
published under the author's supervision. 

Of a book which has now established its position it is 
notnccessary to say anything by way of criticism. This new 
edition has been somewhat enlarged, but the same division 
of subjects is retained. The author, who, besides being 
familiar with the characteristics of large tracts of his own 
country, the United States, has travelled extensively in 
Europe, brings his work abreast of the most recent disco¬ 
veries and conjectures. The extent of his reading, remark¬ 
able enough in the first edition, is evinced again in this new 
issue. Tie seems to have come across the most out-of- 
the-way blue-book of the most out-of-the-way kingdom, 
and it has yielded to him some apposite illustration or 
suggestive fact. And even though we may be disposed 
to admire more the wonderful industry of research than 
the judgment in the selection of evidence, we cannot 
read even the most doubtful bits of testimony cited and 
commented upon without being made to think about what 
we may perhaps have noticed ourselves but never really 
reflected upon before. And there could hardly be a 
greater merit in a book than this. As to the change of 
title in this new edition, we are inclined to think it a mis¬ 
take, for two reasons. In the first place, it is not in itself 
so good a title as the first; and in the second, the 
changes in the present edition arc not sufficient to 
warrant the dropping of the name by which the book is 
generally known. This, however, is a small matter, and 
will not, we hope, damage the progress of a treatise which 
certainly ought to be one of the standard works of reference 
in the library of every well-educated Englishman. 


BRINKLEYASTRONOMY 

Brinkleys Astronomy, Revised and partly re-written, 
with additional chapters, by John William Stubbs, 
D.D., Fellow and Tutor of Trinity College, and Francis 
Briinnow, Ph.D., late Astronomer Royal of Ireland, 
and Professor of Astronomy in the University of Dublin. 
(London : Longmans and Co., 1874.) 

R. BRINKLEY'S treatise on elementary astronomy^ 
of which this is a new and revised .edition, has been 
for many years one of the recognised text-books provided 
for the use of Trinity College, Dublin. We believe, how¬ 
ever, that it is a work comparatively little known out of 
Ireland, and probably many English astronomers were 
not aware of its existence till its reappearance, in a new 
dress, under the able guidance and direction of Dr. Stubbs 
and Dr. Briinnow, by whom the present edition is re¬ 
vised, enlarged, and partly re-written. Its popularity as 


a text-book will doubtless be no longer confined to the 
sister island ; for this treatise, although elementary in its 
character, contains such clear and concise explanations 
of some of the principal problems in astronomy, that its 
intrinsic merit alone will probably find for it a place 
among the choice volumes of every astronomical student, 
and also on the shelves of every astronomical library. 
We do not say that this “ Astronomy ” is all that can be 
desired, nor^will it obviate the necessity for the employ¬ 
ment of a more elaborate work on practical astronomy 
where extreme] accuracy is required in the reduction ot 
observations ; but it does on the whole explain the diffe¬ 
rent problems in a clear and easy manner and in popular 
language, without sacrificing those details which are 
necessary for a proper elucidation of the different 
problems. We should, however, have been glad if a 
more detailed account had been given of some of the 
subjects treated upon, especially in the chapter describing 
the instruments usually employed in making astronomical 
observations. The methods of determining the instru¬ 
mental adjustments arc sufficiently explained, but it would 
be of great service to amateur astronomers if examples 
had been given of the complete reduction of both meri¬ 
dional and equatorial observations, a kind of information 
rarely to be found in detail in astronomical treatises,' 

The name of Dr. Brinkley involuntarily carries us back 
so far into the history of modern astronomy that a doubt 
existed in our mind, before opening the book, that an 
astronomical treatise originally prepared so many years 
ago, even by so distinguished an astronomer, must neces¬ 
sarily retain much of an antiquated character, either in 
arrangement or materi.al. Thanks, however, to the great 
practical knowledge of Dr. Brinkley, and to the editorial 
labours of Dr. Stubbs and Dr. Briinnow, we find the 
science is represented as accurately as if the work had 
been published now for the first lime. In the days ot 
Dr. Brinkley, directors of observatories did not consider 
it their duty to reduce their observations with that com¬ 
pleteness wliicli we are now accustomed to sec. It was 
not till the present Astronomer Royal, Sir George Airy, 
was appointed to the direction of the Royal Observatory 
that the numerous observations of the moon and planets 
made at Greenwich since 1750 were reduced upon one 
uniform system, and of sufficient accuracy to be made 
available for the correction of the elements of the lunar 
and planetary orbits. Under these circumstances, many 
of the principal astronomical constants were not suffi¬ 
ciently determined in the early part of the present cen¬ 
tury, especially of those relating to observing astronomy, 
to admit of the production of a practical handbook in so 
satisfactory a manner as at the present day; but in all 
that was essential for the proper comprehension of the 
general planetary and lunar motions, no one had greater 
qualifications for such a task than the learned Bishop of 
Cloync, who had himself, in addition to other researches 
on refraction and parallax, investigated the value of the 
constant of aberration from observations made with the 
8-ft. circle at the observatory of Trinity College. 

This introductory treatise is founded on a series of 
annual lectures on astronomy delivered by Dr. Bri|ikley 
before the undergraduates of Trinity College during his 
occupation of the Andrews Chair of Astronomy in the 
University of Dublin At the request of the College 
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Board these lectures were afterwards published, and 
they have since formed an imjbortant portion of the course 
of study required for the College examinations. For 
some time it was universally felt that the book was not in 
keeping with the advanced state of astronomical science, 
and that a new and revised edition was necessary. For 
this purpose, the authorities of Trinity College, who natu¬ 
rally have a traditional respect for this treatise, were 
fortunate in securing so accomplished an editor as Dr. 
Stubbs, and the co-operation of so distinguished an astro¬ 
nomer as Dr. Briinnow. 

Seekers after the romance and history of astronomy 
will find in this volume few facts recorded in this interesting 
branch of the science, which the editors have apparently 
rightly considered as forming no part of a college text¬ 
book, for the student who has made himself so well 
acquainted with astronomy as to find its history interest¬ 
ing will easily procure for himself, from a variety of 
authors, all the information he can desire.” There is 
also a very limited amount of description of the physical 
aspects of the larger planets. Wc rather regret this 
omission, although there may be reason for doing so, for 
we believe that the book would have been more generally 
attractive and useful had some of the results of the 
numerous modern observations of the physical features 
of Mars, Jupiter, and Saturn been given. This treatise 
contains, however, what is far more valuable in a text¬ 
book, and which is often slurred over in many popular 
astronomical works of much higher pretensions, clear 
and concise explanations, accompanied in many instances 
with the formulte of reduction, of various astronomical 
subjects. Among them we may name the theories of 
refraction and parallax, the phenomena depending on a 
change of position on the earth’s surface, the motions of 
the moon and planets in their orbits, eclipses of the sun 
and moon, the application of astronomy to navigation 
and geography, the figure of the earth, the masses of the 
sun and planets, &c. A very fair description of the con¬ 
struction and use of the transit instrument, mural circle, 
and equatorial is also given, sufficient in fact to enable a 
non-practised but intelligent observer to understand easily 
the necessary adjustments required in the use of these 
instruments. There is an omission, however, though we 
could scarcely expect to find it inserted, as the method is 
only adopted in a few of the principal observatories, but 
a notice of which we are inclined to think would have 
been acceptable to many, and would doubtless increase 
the value of the section on astronomical instruments. 
We refer to the method of automatic registration of 
transits on a chronograph, instead of recording them by 
the ordinary or “eye and ear” method. It is true that 
the usual manner of making a transit is sufficiently ex¬ 
plained, but as the chronographic registration is now fre¬ 
quently adopted in the determination of the differences of 
terrestrial longitudes, as well as in the ordinaty registration 
of transits, we shall always be glad to see a description of 
the chronograph in every treatise on practical astronomy. 

Besides considerable alterations in the arrangement of 
the subjects and additions to the text made by Dr. Stubbs, 
Dr. Briinnow has contributed new chapters on the phy¬ 
sical constitution of the sun and heavenly bodies, on 
discoveries made by means of the spectroscope, on the 
proper motions of the fixed stars, and on the general 
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advance of stellar astronomy. We need not remark 
more on these chapters than that the great astronomical 
reputation of Dr. Briinnow is a sufficient guarantee of 
their accuracy, and to observe that the principal results 
of the recent researches are given in a concise form, 
which makes these chapters most interesting as well as 
valuable reading. 

We have hitherto given to this excellent treatise an 
almost unqualified approval, but there are one or two 
points of no great moment which we should like to see 
corrected in a future edition. Nothing offends the eye 
of an astronomer more than to see in an astronomical 
text-book errors in the orthography of well-known proper 
names. We have detected a few of such errors which 
ought to have attracted the attention of the editors if 
not of the printer. “ Flamstead” for Flamsteed might 
reasonably be passed over in silence; but when we see 
“ Faumalhaiit ” printed for Fomalhaut^ “ Fourcault,” more 
than once, for Foucault^ “ Leomis * for Loomis^ “ Mas- 
keline,” more than once, for Maskelyne^ we cannot avoid 
feeling a pang of regret that in an educational work on 
the science such inaccuracies should have been allowed 
to pass. Again, it is unfortunate that greater care was 
not taken to correct the distances and magnitudes of tlie 
members of the solar system, depending upon the recent 
alteration of the value of the solar parallax, especially as 
the new value of the sun’s distance in miles is frequently 
given. The old value in miles for the velocity of light 
per second, 192,000, might also have been corrected for 
the same reason. On page 152, the value of the solar 
parallax determined from Foucault’s experiment is 8''‘86, 
not 8'"*942, this latter value being sensibly the same as 
that determined finally by Mr. Stone from a comparison 
of the Greenwich observations of Mars at the opposition 
in 1862, with the corresponding observations made by Sir 
Thomas Maclear at the Cape and by Mr. Ellery at 
Williamstown, Australia. 

Notwithstanding these few slight drawbacks, we do not 
hesitate to recommend this most excellent treatise, which 
is moderate in price, to all who are interested in astro¬ 
nomical observations and in the progress of astronomy. 


OUR BOOK SHELF 

A Peep at Mexico. By John Lewis Geiger, F.R.G.S. 

(London : Triibner and Co., 1874.) 

Mr. Geiger^S book is chiefly devoted to a description of 
the not well known country westward of the town of 
Mexico. The route of his journey was from Manzanillo, 
on the coast of the Pacific, vid Colima, Zacoalco, Guada¬ 
lajara, Guanajuato, and Querdtaro, to the capitsd. 

The book gives but a “ peep ” at Mexico, but it is 
a very agreeable one; for, not entirely relying on his 
pen to describe what he saw, the author photo¬ 
graphed en route^ and forty-five views illustrate Us 
book. Although the people, their habitations, and their 
wa^s, are the principal topics on which Mr. Geiger 
writes, yet here and there he gives glimpses of the 
natural history of the country. For example, the first 
part of his journey from Manzanillo was along the Laguna 
de Cuyutlan, wfiich runs parallel with the shore, separated 
from the ocean by only a narrow strip of land. “ It is 
almost completely enclosed by mangrove jungle, which 
overruns the banks and creates numerous islets, b^ its 
growth where the water is shallowest. . . . There is no 
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variety in the vegetation ; mangroves monopolise all 
available space.” The stagnant waters he describes as 
covered with a brownish green slime, disturbed occa¬ 
sionally by an alligator. 

Some spots were literally crowded with numerous 
varieties of ducks and teal. . . . Their cackling would 
often aJarm a company of huge white cranes, quietly con¬ 
gregated on a sandbank. . . . 

“On the floating islands, proud storks and sedate 
melancholy.herons were engaged in catching and con¬ 
suming their breakfast, whilst every nook of the mangrove 
thickets, every shallow in the lake, every log of wood on 
the water, was tenanted by all manner of birds, including 
alike the busy wagtail, the grandfatherly pelican, and the 
stately flamingo. As we cut the placid waters, a brace of 
neat sand-pipers or a swift kingfisher, scared by the snort 
of the engine, would suddenly emerge from the margin 
of the channel, and, darting ahead, be again frightened 
into the air almost before they had settled. 

“ Soaring in graceful circles far overhead, a variety of 
hawks view the scene from aloft, ready to pounce upon 
whatever appears an easy prey ; whilst thousands of dark- 
blue glittering swallows hurry from island to island, 
feeding plenteously on the myriads of insects that hover 
above the water.” 

The vegetation near Colima is thus described :— 

“ The trees are not large, but arc so interwoven as to 
form impassable barriers, even apart from the bushes and 
shrubs that spring from every spot of vacant ground. 
Hundreds of creepers cling to every trunk, and twine 
round every branch, connecting by a thousand wiry 
threads, thickets, shrubs, and cacti—a massive bulwark of 
profuse vegetation, through which the axe alone can hew 
a way. The huge Orj^afio cactus, with its tree-like stem, 
often 2 ft. in diameter, and loft. to 15 ft. high, sends up 
its stiff, straight branches to a height of 30 ft. or 40 ft. from 
the ground, whilst the smaller species mingle in thousands 
with the shrubs and bushes nearer the earth. Wherever 
the creepers may have neglected trunk or bough, prolific 
parasites, gay alike with taper leaf and gorgeous blossom, 
hasten to perform their part in this fairy work of nature. 
The flowers h.avc little scent, but their profusion of white, 
yellow, and red, blended with the countless shades of 
green, charm the eye with tints as various .as they are 
magnificent.” 

Beyond the fitet of mentioning lava near Colima, Mr. 
Geiger has made no attempt to give any geological infor¬ 
mation, and the principal physical feature noticed is 
that the country is much broken up by barrancas^ narrow 
ravines, which sadly interfere with the making of straight 
roads. The book is full of interesting information about 
social life. 

Roses: — Histoire; Cullurc; Dcscripiion, Par H i ppolyte 

Jamain ct Eugene Forney ; preface par Ch. Naudin. 

60 chromolithographies d’apr6s nature, par Grobon. 

edition, (Paris : J. Rothschild.) 

Like so many of our garden-flowers, the history of most 
of our cultivated varieties of the rose is involved in 
obscurity. A few species, as Rosa centifoUa (the Cabbage 
Rose), gallica^ dainascena (the Damask Rose), moschata 
(the Moss Rose), lutea (the Yellow Rose), have retained 
their distinguishing characters ; but the majority of the 
florist’s flowers are the result of hybridisation or variation, 
in which all trace of their nativity is lost. The same is 
the case also in Western Asia, the rose which yields the 
famous attar of roses being of very doubtful origin, 
probably a form of /?. damascene. In the work before us 
we have a history of the cultivation of the rose, followed 
by a description of the various species and varieties, with 
their geographical distribution ; an account of the various 
modes ot cultivation ; and a history of the diseases and 
insect enemies to which it is liable—all embellished with 
very beautifully executed woodcuts. The greater part of 


this handsome volume is occupied by sixty chromolitho¬ 
graphs of well-known roses, which are triumphs of the 
engraver’s art. The colours are so truthful, and the execu¬ 
tion so clear and brilliant, that even in engravings coloured 
by hand you could scarcely obtain more accurate or 
beautiful illustrations. The volume is one that deserves 
a place on every drawing-room table. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications,^ 

Dr. Petermann's Letters to the Presidents of the Royal 
Geographical Society in 1865 and 1874 

The letter from Dr. Petermann to the President of the Royal 
Geographical Society, dated Nov. 7, 1874,* refers to what took 
place ten years ago, and to the two letters which he then 
addressed to Sir Roderick Murchison on the subject of arctic 
exploration, a subject on which he then, as now, assumed for 
himself the right of speaking as an authority. There are many 
geographers who feel very strongly that Dr. Petermann did 
great injury to the cause of arctic discovery in 1865, and it 
seems desirable that as he has again put himself forward as an 
authority, his pretensions to that character should be examined. 

Captain (now Admiral) Sherard Osborn read an exhaustive 
paper before the Royal Geographical Socieiy on Jan. 22, 1865, 
in which he advocated a renewal of arctic exploration by the 
route of Smith Sound. The long series of voyages in the direc¬ 
tion of Spitzbergen had proved, by a process of induction, that 
the Smith Sound route was the one that should be followed; 
while the development, during the Franklin searches, of that 
system of sledge travelling with which the name of M *Clintock 
is associated, caused a revolution in the method of exploring, 
and must be looked upon in the light of a discovery. From that 
time it has been known that land must be the basis of poUr 
exploration, that a real advance can only be made by following 
the land-ice, and that sending ships into the drifting packs 
between Greenland and Novaya Zemlya is a useless waste of 
lime and money. Sir George Back, Admiral Collinson, Sir 
laiopold M‘Cliniock, Admiral Slierard Oaborn, Captain Vesey 
Hamilton, and other arctic officers practically acquainted with 
tl\e subject held that view in 1865, and they hold it now. Their 
opinions were based on practical experience and on the records 
ot former voyages, and nothing has occuned since either to 
alter or to modify them. 

Admiral Osborn’s f>ropos:il was cordially supported, and there 
appeared to be good reason to expect that it would be unani- 
n.ously accepted ; when two letters from Dr. Petermann to Sir 
Roderick Murchison, by causing a useless and barren discussion, 
had the elTecl of destroying these fair prospects. 

Dr. Petermann has no practical knowledge whatever of the 
arctic regions. lie is famous for having propounded a theory 
more than twenty years ago, and he lias ever since striven to 
make the obstinate facts fit into it—a hopeless task. So that 
while he has no actual acquaintance with the polar regions, the 
exigencies of his theory prevent him from judging of what he 
reads with an unbiassed mind. It was in January 1852 that the 
Petermann theory was first given lo the world, in the form of a 
“ Plan of Search for Sir John Franklin.” The theory is that there 
is an open sea round the pole, caused by the (hilf Stream, and 
that it can be reached late in the autumn with perfect ease, by 
sailing north between Spitzbergen and Novaya Zemlya. He 
urged that P'ranklin’s ships were beset near the coast of Siberia, 
and that the way to reach them was by sailing across the polar 
ocean during the winter. 

This is the Petermann theory. It might have been very mis¬ 
chievous in 1852, by diverting the search from the proper direc¬ 
tion ; but fortunately it was considered absurd, and received little 
or no attention. Unluckily for the cause of arctic research, Dr. 
Petermann resuscitated his theory in a modified form, in his two 
letters to Sir Roderick Murchison, in which he advocated the 
Spitzbergen route in 1S65, 

Dr. Petermann assigned eight reasons for his preferencet 
which are easily disposed of. His first reason was that the 
voyage from England to the North Pole is shorter Spita- 
* Published in Naturb, vol. xi.p. 37. 
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bergen ; a matter which may be important to a company wishing 
to establish a line of packets between the two points, but which 
has no bearing on the question of exploration. Ills second 
reason was that the Spitzbergcn seas'form the widest openings 
into the unknown region. 'I’liis is one of the strongest objec¬ 
tions to the route, for the navigation must be conducted ia a 
drifting pack, which is fatal to a successful advance. The third 
reason is still more remarkable, namely, that the “ Spitzbergcn 
seas are more free of ice than any other part of the arctic 
regions.” This assertion is diainctrically oj^posed to the expe¬ 
rience of all who have visited those seas, 'i'he lourth reason is 
that "the drift ice north of Spitzbergeii ofiers just as much or 
as little impediment to navigation as the ice of Jlaffin^s Bay.” 
This statement is made in the face of the fact that a fleet of 
whalers has annually passed through the ice of Balhn\s l^ay for 
the last fifiy-six years, while the pack north of Spitzbergcn has 
never once been penetrated. The fifth assertion is that “the 
sea north of S])itzbcrgen will never be entirely frozen over, not 
even in winter, nor covered with solid ice fit for sledge travelling.” 
This is possibly true, and it forms another strong objection to the 
Spitzbergcn route, for these streams and pools of water, while 
making exploration l)y sledges impossible, would add to the 
danger of winteiing in the pack. The sixth assertion is that 
from Sir Edward l^any's furthest point a navigable sea was 
extending far to the north, and that in S2" 45' there was a per¬ 
fectly navigable sea. I'he assertion is the very reverse of the 
real fact. Parry, at his extreme point, found the ice thicker and 
the fioes more extensive than any he had previously met with, 
and there was a sliong yellow icc blink always overspreading the 
northern horizon, denoting ficld-ice. The seventh assertion is 
that “ the j^olar legion north of Spitzgergen consists of sea and 
not land.” 'I'his is the very reason that the Spitzbergcn route is 
Ihc worst that can be selected, land and land-ice being essential 
to a letil advance. 7 'hc eighth and last reason is that Parry's 
voyage only took six months. Here is another reason against 
the example being followed, for a hasty voyage of that kind 
must fail to secure the scientific results to be obtained from arctic 
research. 

So much for Dr. rctermann's first letter to Sir Roderick 
Murchison. I'lie only point in llie second letter is the argument 
that there will be no difiicuhy in boring through the polar ice¬ 
fields north of 80% because Sir James Ross got through the 
extensive pack in the antarctic regions in lal. 62'' S., after it had 
drifted and become loose for many hundreds of miles over a 
boundless ocean. 7 'he fallacy of this comparison was fully 
exposed by Admiral Collinson.* That arctic explorer pointed 
out that the antarctic pack was drifting away fiom a solid line of 
immovable grounded icc-cliffs, and of course left open water in 
its rear, because there was no moving ice further south to take 
its place. The exact analogy of the voyage of Sir James Ro?s in 
the south i.s that of Scoresby in the north. The antarctic pack, 
in lal. 75“ S., is analogous to the ice met by the whalers in tlie 
early sjiring in 75^^10 76“ N., through which they can usually 
j)ass. 'Pile open water north of Sjutzbergen is analogous to the 
c^pen sea found by Ross in the south ; and the polar pack which 
S»-oresby found bounding that open v.ater to the north, from 
whence the icc he had passed through had drifted, is analogous 
to Ross’s line of impenetrable ice barrier. 

Dr. Petennann finally asked for any reason, however slight, 
why it would not be as easy to sail from Spitzbergcn to the pole 
hack as to go up Baffin's Bay to the entrance of Smith 
Sound. This is a curious instance of the way a preconceived 
theory destroys the power of seeing the simplest facts. 77 ie 
reason is clear enough, and is well knpwn to all arctic navigators. 
North of S|)itzbergen the sea is encumbered by a drifting pack, 
through which no ship has ever penetrated. In Baffin's Bay 
there is land-ice, along which vessels can creep while the pack 
drifts past. 7 '‘he consequence is, that w'hcrcas a fleet of whalers 
passes up Baffin's Bay every year, no vessel has ever gone far 
into the pack north of Spitzbergcn, 

Although these fallacies were completely exposed at the time, 
the letters containing them caused a barren discussion which 
gave the appearance of dissension among geographers, and 
destroyed the previously hopeful prospect of the English Govern¬ 
ment being induced to consider Capt, Osborn's proposal favour¬ 
ably. ^ Unanimity was essential to success; and thus Dr. Peter- 
mann's inopportune letters had the effect of throwing back arctic 
uiscovery for ten years. 

At the same lime the efforts of Capt, Osbom and his fellow 
* Koyal Gtograpliical Society*® Proceedings, lx., p. n8. 


arctic voyagers in 1865 bore some good fruit. His own paper is 
an important document, wbdeh clearly states the true principles of 
arctic exploration, and has been invaluable for reference. Dr. 
Hooker prepared a statement of some of the scientific results of 
an arctic expedition ; and Commodore Jansen, of the Dutch 
Navy, contributed an admirable memoir on the discoveries and 
proceedings of his countrymen in the Spitzbergcn seas. 

Having thus seriouslyjnjured and retarded the progress of dis¬ 
covery, so far as England was concerned, Dr. Petermann called 
upon his own countrymen, with some success, to undertake arctic 
voyages ill pursuit of his theory. Two or llircc such voyages 
were undertaken. In 186S the Gcrfnania made a voyage to 
Spitzbergcn with exactly the same result as had attended the 
hundreds of voyages which preceded it; and in 1869 another 
Germania followed the track bf Capt. Clavering in 1823 to 
the rendulum Island, on the east coast of (xreenland, adding 
nothing whatever, so far as navigation is concerned, to our pre¬ 
vious knowledge. Capt. Koldewey commanded both these 
expeditions, and he returned after being fully convinced of the 
fallacy of Dr. Petermann's theory, and that Smith Sound is the 
route for effective north polar ex^^loration. It is much to be 
deplored that these gallant German explorers, who certainly 
might have done really good work if they had been guided by 
Ibe practical experience of their predecessors in arctic navigation, 
should have been made to waste their energies in accordance 
with a fanciful and baseless theory. 

The other arctic work that has been achieved since 1865 
was not undertaken under Dr, I'elermann’s auspices, or to 
prove his theories; and the results have been much more im¬ 
portant. The Swedes liave done admirable scientific work in 
Spitzbergcn. The Norwegians, under the auspices of Prof. 
Mohn, of ChristUnia, have circumnavigated Spitzbergcn and 
Novaya Zemlya, and revisited Wyclie's Island in 79® N,, which 
was discovered by an English sliip ia 1617. Capt. Hall sailed 
far up Smith Sound, proving the accuracy of Admiral Osborn's 
views ; and lastly, Lieut. l*ayer and Capt. Weyprecht discovered 
the extensive region between Spitzbergeii and Novaya Zemlya, 
and proved the utter fidlacy of Dr. Petermann's theory, which 
he propounded in 1852, and has since so persistently adhered to. 
7 'hc icc drifted with the wind, and there was no .sign cither of a 
warm current or of a nrvigable polar basin. 

In 1872 Admiral Slieranl Osborn read his second pajier, 
again urging llie renewal l>y England of arctic exploration by the 
route of Sin tli Sound, with the west coast of Greenland as a 
base. Eortunately, complete unanimity was secured, and, thanks 
to the tact, judgment, and perseverance of two successive Presi¬ 
dents of the Geographical Society—Sir Bartle Erere and Sir 
Henry Rawlinson—the Government has resolved to fit out a 
naval arctic expedition of discovery to proceed by way of Smith 
Sound. Success has thus at length crowned the efforts of the 
Society, and baseless theories have had to give place to the 
experience of practical men. 

Yet we have been again visited by a long letter from Dr. 
Petermann, which, h owever, did not arrive until the question 
was settled. Its precise object is, therefore, not very apparent; 
blit, remembering the injury done by the two previoui letters in 
1865, it is certainly incumbent on those who have, after much 
labour and watchfulness, reached the goal, to defend the ground 
which has been gained, even when the old opponent has become 
apparently harmless. 

In his third letter Dr. Petermann begins by the assertion that 
actual exploration since 1865 has proved that there is “greater 
navigability in all parts of the arctic seas than was formerly sup¬ 
posed to exist.” There is really no ground for this assertion. 
Our knowledge of ihc arctic seas previous to 1865 has not been 
increased to any material extent, hnd the amount of navigability 
in those seas was as well known before that date as it has become 
since. Tlie voyage of Capt. Hall, satisfactory as it is, merely 
proved that practical arctic men were right, and that the theorists 
were wrong ; and although it is very generous of Dr. Petermann 
to withdraw his opposition to the Smith Sound route, he must 
surely be aware tlUt the time has now passed when that opposi¬ 
tion would have an^ effect. If the voyages since 1865 have not 
added much to previous knowledge, they have at least had the 
eflect of disproving a theory which has done more than anything 
else to retard discovery. 

Most of Dr. Petermann's letter consists of a recapitulation 01 
the work accomplished by the Norwegians on the coast of 
Novaya Zemlya, and by other recent voyagers, the point of 
which is not apparent; and of an attempt to moke out that 
Payer and Weyprecht were not the discoverers of Franz-Joseph 
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Land, buttthat it was visited previously by Baffin and by Cornelis 
Roule. His arguments are not at all borne out by the authorities 
to wliich he refers. Nor will the British Government be guided 
by any proposals not originating from those experienced arctic 
officers upon whose advice they rely, so that Dr. Petermann^s 
suggestions about sending one steamer to the west coast and 
another to the east coast of Greenland might liave been spared. 

English geographers have always fully recognised the valuable 
services of Dr. Petermann as a cartographer, and the important 
and useful work he has long done in collecting and disseminating 
geographical information. But at the same lime it cannot be 
forgotten that his persistent adherence to an indefensible theory 
has retarded discovery, and that in 1865 his inopportune inter¬ 
ference had a most injurious effect upon the prospects of arctic 
exploration from this country. That danger is at last overcome, 
but those who have borne the heat and Imrdcn of the day, cannot 
but protest against Dr. Petennann’s present assumption of the 
position of an arctic authority and adviser. 

Nov. 22 Ci.EMF.NTS U. Markham 


The Present State of the Arctic Ice Barriers 

In a letter from Capt. David Gray, quoted by Dr. Petermann 
(Natukr, vol. xi. p. 39), some very interesting observations on 
the arctic drift ice of this year’s summer are recorded, which 
Ca])t. Gray regards as justifying the conclusion that * ‘nearly the 
whole of the ice was driven out of the arctic basin last summer.” 

Capt. (iray’s observations appear to be limited to the coast of 
Greenland, If corresponding phenomena were presented in 
other and distant parts of the Arctic Ocean, they must afford 
strong confirmation of his conclusion. 1 have lately returned 
from a summer visit to Arctic Norway, having sailed round the 
North Cape atid into the Varanger Ejord, stopping a few days 
at Tromsu and halting at liammerfest, Vardo, Vadsci, and other 
arctic stations, and 1 was much surprised at the curious di/Terence 
betw een the climate 1 found there this summer and that which 
I jjreviously experienced at the same season. 

The following extract describes the temperature between 
Tromso and liammerfest during my first visit in July 1856 :— 

“ TJic weather was excessively hot. During the hottest part of 
the day ihe thermometer stood at 77° in the cabin, at 92^* in the 
smoking saloon—a little caliin built on deck—and loS*^ in the 
sun : on shore, in the valleys, it must doubtless have been much 
hotter. The contract of this glaring Italian, or I might almost 
say Brazilian sky, with the snow-clad rocks and glaciers dipping 
almost to the sea-edge, is very striking. It wms a continual 
source of wonderment; one of the few scenes which one does 
not become accustomed to, but retains its novelty day after day.” * 
Such w'as the prevailing weather during the summer of 1856, 
and sucli is the usual summer weather of Arctic Norway from 
the beginning of July until a w cek or two after the‘disappearance 
of the midnight sun. I'liis year it was miserably different, to the 
great disappointment of the ladies I ventured to pilot thus fir, 
and vexation to myself. ^J’lie contrast was strikingly shown in 
the course of a walk up the Tromsbdal. This summer I made 
two excursions up this valley with a fortnight’s interval. On both 
occasions the low^er part of the valley was a mud swamp from 
recent snow’-thaw. In 1856, three w'eeks earlier in the season ! 
han my second visit this year, the snow water had evaporated, 
leaving the path hard and dry. In 1856, the poor little Lapps 
were outside their huts, gasping with heat and varnished with 
oily perspiration ; their huts were so insufferably hot that only 
one or two out of a party of seven or eight male travellers dared 
to venture inside. This year, the ladies, as well as myself, were 
glad to warm ourselves by sitting round the hut fire upon the 
boulders that serve as chairs. Drizzling rain and cold mists 
replaced the oppressive heal, the brilliant sky, and rainless 
summer-time of 1856. 

The Duke of Roxburgh, who has spent sixteen summers in 
Arctic Norway (he has llie Allen salmon river opening in lat. 
70°), told me that the low^ temperature and drizzling mistiness of 
this summer was quite exceptional to his experience; that the 
summer of 186S, which was memorably cold, was not so bad as 
this. The usual crops of rye and potatoes were expected to 
fail completely this summer. 

This unusual summer is the more remarkable when compared 
with that of England, which, judging by the abundance of the 
wheat crop, must at least have reached, if not exceeded, the 
average of mean warmth. The exceptional arctic summer must 

* “Through Norway with a Knapsack/* p. 


have been due to some exceptional arctic influence. The south¬ 
ward drifting of large quantities of polar ice, and consequent re¬ 
moval of some of the barriers that stand between us and the 
north pole, will account for what I have described, provided the 
loosened ice was sufficient in quantity and eastward extension. 

The North Cape, though in lat. 71’, is not visited by. icebergs ; 
the sea there, and for "some distance further north, is suffi¬ 
ciently warmed by the Gulf Stream to remain quite open all the 
year through. The free northward exposure must, however, 
render lliis part of the Arctic Ocean very susceiHible to the 
cooling influence of an unusual .southward drift of polar ice, and 
the peculiarities of this year’s summer were exactly those which 
such an abnormal cooling of the sea would produce. These 
were evidently exaggerated over the open sea a little further 
north. During the few fine days we had while going round the 
island of Magerd, the sun was visible until about ii or 11.30 
P.M., but on approaching the north horizon it dipped into a 
mist-bank which hung with apparent permanency over the 
northernmost and most distant part of the sea. As we w’ere 
desirous of seeing the actual orb of th* sun quite at midnight, 
this re])eatcd disappearance just at the critical lime was of course 
especially noted. T afterwards learned that on these same 
nights, when the midnight sun thus played at hidc-and-scek with 
us over the Arctic Ocean, it was clearly seen by spectators further 
south, who had a land or near coast horizon. 

These facts, in coniunction with “the important information” 
given by Capt. Gray, justify us, I think, in looking forward very 
hopefully for important results from the proposed Aictic Exps- 
dilion, and afford strong icasons for avoiding any possible source 
of delay that might stand in the way of an early start to make 
full use of next summer. W. Mati’ieu Williams 


Zoological Gardens, Regent’s Park 

I ^^U.ST trouble you with v few words in reply to your corre¬ 
spondents “Viator” and Mr. C. Traill (vol. xi. p. 67.) 

It is quite true that our gjirdens ih the Jiegent’s Park are 

too smaiHn arca.^' We have for many years endeavoured to 
get them enlarged ; but all we have succeeded in obtaining is the 
slip of land on the north side of the Regent’s Canal, where the 
new North ICntrance has been made. If “Viator” has any influ¬ 
ence with the First Commissioner of Works, and can persuade 
him to grant us a further extension on the south side, wq shill 
be truly grateful. 

I admit also that the larger carnivora are at present badly 
housed, and that their dens are much too confiued. This, how¬ 
ever, will, I trust, be remedied by the erection of the new Lions’ 
House, which will be commenced early next year. 

The i)lan of establishing a second Garden for breeding purposes 
out of London was adopted by the Council some years ago, but 
was not found to answer, ll lias, however, many advantages, 
and miy be again tried when our funds shall permit of it. 

“ Viator” finds great fault with our drainage, lie cannot be 
aware that the Sanitary Authorilio? of the district, who have 
been much exercised in this matter, have pronounced us free from 
all blame. 

Finally, I may say, without any wish to disparage the conti¬ 
nental gardens (with all of which I am well acquainted), that 
none of them can vie with those of this Society in the extent, 
variety, and completeness of its living collection, or in the 
rarity of many of the objects exhibited. That this collection is 
appreciated by the public is fully evident from the yearly increas¬ 
ing number of visitors and the continual augmentation of the list 
of members. 

As regards the remarks of Mr. Traill, I have to observe that 
the .Society’s “ I’roceedmgs” contain several papers by the Secre¬ 
taries and Superintendents of the Gardens relating to points in the 
economy of the animals in them ; and that the Prosector (whose 
office was created mainly with the hope of utilising the collection 
more completely in a scientific point of view) has lately devoted 
considerable attention to this subject, on which he will, no 
I doubt, ultimately give us the benefit of his observations, 

Dec. I P. L. SCLATER 


Utilisation of Aquaria 

I sHALi, be glad if you will allow me to use your columns as a 
medium of inquiry with regard to the Brighton and Manchester 
Aquaria. Are there any arrangements in force already, or con* 
templated, whereby these fine institutions can be utilised for the 
promotion of zoological research? If I am not mistaken, the 
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British Association, at its meeting at Bradford, appointed a com¬ 
mittee, the function of which was to see what arrangements of 
this nature could be carried out I am not aware, however, that 
the committee has ever made any report, or if it his arrived at 
any conclusion on this subject. Inquirer 

Nov. 24 


Discovery of Remains^of Plants and Insects 

I THINK I informed you about two years ago of the discovery 
of a bed of plants, with leaves, and a great variety of seeds, in 
this locality ; also the wings of a Libellula, and the beak of a 
bird. As little inteiest was attracted, I have not hitherto 
informed you of the subsequent finding of a bed of insects—flies, 
gnats, and the larva and pupa of the latter, the larva in count¬ 
less thousands—also the wings, in great numbers, of a variety of 
flies, butterflies, and one or two grasshoppers; also a wing 
resembling that of the Mole Cricket. There are, likewise, two or 
three beetles. The insects and wings are frequently associated 
with a very pretty Lymnea, in considerable numbers, and an 
occasional Planorbis, both retaining a high polish. 1 have also 
noticed a solitary small white Cyclostoma in'the same bed. There 
are, 1 think, two feathers among the specimens obtained. Per¬ 
haps, as some interest has been shown in a similar discovery in 
Scotland, some of your readers may like to be informed of this. 
I am much indebted to the Rev. T. G. Bonney, of St. John’s 
College, Cambridge, to whom you referred me, for advice and 
encouragement in examining these beds. 

Gurnet Bay, Nov. 23 E. J. A’Court Smith 


Sounding and Sensitive Flames 

In a letter which I have just received from Dr. A. K. Irvine, 
of Glasgow, my attention is drawn to a short abstract of some of 
his experiments with Barry’s sensitive flame, which appeared in 
the English Mechanic 15, 1871, a few months previously 

to the appearance in the Journal of the Franklin JnsUtnte^ and 
in the Amet^ican Journal of Scientc, of the description, referred 
to briefly in my last letter (Nature, vol. xi. pp. 6 to S), of Mr. 
Geyer’s researches on the acoustic properties of the same flame, 
some particulars of which Dr. Irvine appears also to have noticed 
independently. The few lines in which his observations are 
recorded corroborate so fully the character and mode of action 
of the flame as now pretty perfectly established, that a short 
extract from them will scarcely be without interest, from the 
satisfactory support which it offers to the accounts and explana¬ 
tions that other investigators of this flame have elsewhere given 
i'i graphic terms of its appearance. 

After noticing that it can be produced with an ordinary street- 
lamp burner (perhaps the straight quill-form, still to be met with 
in some streets of Glasgow, is here meant), as well as with pin¬ 
hole jets of steatite ; and that whatever kind of gauze may, with 
slight differences of the effect, be used, the further the wire-gauze 
can be removed from the burner without the flame breaking or 
flattening (? fluttering) on the gauze, the more sensitive is the 
flame,—Dr. Irvine continues to describe the further characters of 
the flame as follows :— 

“4. The roaring which takes place when any sound disturbs 
the flame is evidently in consequence of the greater proportion 
of air which mixes with the gas before passing through the wire- 
gauze ; in short, when it roars and flattens on the gauze, it is an 
explosive mixture that burns. 

** 5. If a suitable tube (for instance, a paraffin lamp chimney 
of proper dimensions) is placed on the wire-gauze, it will be 
found that a musical note is produced every time the flame is 
disturbed by a sound with which it sympathises. 

** 6. A mixture of any inflammable gas and air passing through 
wire-gauze, over which a suitable chimney is placed, will give a 
note varying in pitch with the dimensions of the chimney and 
size of the flame.” 

Proceeding on this principle. Dr. Irvine adds that he had 
recently constructed and patented a form of miner’s safety-lamp, 
which, when an explosive mixture of gas and air enters it, gives 
an audible signal ot the dangerous condition of the mine. 

It may be questioned if it is quite safe to excite rapid vibra¬ 
tions of a gas-flame burning on the wire-gauze inside a safety- 
lamp plac^ in an explosive atmosphere ; but if any vibrations 
of the flame that are thus produced are limited (as it appears 
possible to ensure, by a proper construction of the lamp) to the 
cjftetwnely small o^llations of a high-pitched note, then no 
eitibents of danger in this new contrivance neei necessarily be 


introduced or apprehended from the sounding action of the 
flame. In this and in other cases of their employment which 
have suggested themselves to experimenters on the acoustic pro¬ 
perties of gas-flames, there seem to be hopeful promises of ad¬ 
vantageous application of the sensitive and sounding properties 
tliat certain gas-flames possess in a very high dejgree. But it is 
to the explanation of the cause of the prostration, and to the 
account of the case of musical sensitiveness in Barry’s wire-gauze 
flame when disturbed by external sounds, that it is particularly 
desired to direct attention in the foregoing extract from Dr. 
Irvine’s brief description. The reason that the author assigns to 
them, and thence to the monitory action of his singing safety- 
lamp, that increased inflammability of the burning gas-mixture 
is at once tlie source of the sensitiveness, silent or sounding, of 
the wire-gauze flame, and the .necessary condition of the atmo¬ 
sphere for the alarm note sounded by the newly invented safety- 
lamp, is so clearly expressed and illustrated by the order of his 
experiments, that as regards the probable mode of action of the 
disturbed gas-current adopted to explain the sensitive effects 
observed, there can be no doubt of the correctness of Dr. Irvine’s 
view. 

"l^he gas-current, before reaching the wire-gauze, will naturally 
entangle and mix with a larger quantity of air when it is dis¬ 
turbed, by presenting a greater surface to the air in that state 
than when it issues smoothly. In the latter case it is not 
inflected into the tortuous wave-line of many folds and curves 
into which it must be bent on leaving the burner and passing 
from a fixed jet into an atmosphere oscillating rapidly to and fro 
under the action of external sounds. The sound-wave of the 
air into which it flows thus serves to incorporate more air with 
the upward stream and to render the combustion of the mixture 
more condensed and prompt, and the appearance of the flame in 
consequence more contracted and boisterous than when the gas- 
jet bums in a surrounding atmosphere of quiescent air. 

Newcastle-on-Tyne, Nov. 14 A. S. Herschel 


SCIENCE IN MUSIC 

A t the first meeting of the Royal Society on Thursday 
evening, the 19th iilt., a paper was read by Mr. A. 
J. Ellis, F.R.S., on “Musical Uuodencs.” This formed 
the conclusion of a series of papers (the preceding ones 
having been published in the Minutes of Proceedings) on 
Just Intonation and Temperament in Music. 

The author explained the defects of the ordinary keyed 
instruments, such as the pianoforte and organ, whidi were 
limited to twelve sounds in the octave, and were now 
tuned by a system which he characterised as the worst 
possible,” every element of harmony in them being put 
out of tune in all keys. To produce just intonation, it 
was necessary to have many more than twelve sounds in 
the octave; and he exhibited a chart giving a classi¬ 
fied list of seventy-eight such notes, distinguished by 
the ordinary musical signs, with the addition of certain 
other marks which defined exactly the pitch of the notes, 
while their respective positions in the chart gave, by 
simple inspection, a correct idea of their relations to each 
other. Mr, Ellis then stated that as the large number 
of notes required by correct theory became troublesome 
in practice, the plan had been adopted of sacrificing 
absolute truth in sdme instances, and introducing a trifling 
error, by which means the requisite number of notes was 
much reduced, while the error was so small as not to 
offend the ear in any sensible degree. 

Having determined thus on the number of notes to be 
used, the practical problem arose how best to introduce 
them in an instrument. Many contrivances had been 
suggested, involving new key-boards and modes of finger¬ 
ing ; but considering the “difficulty of introducing changes 
of this kind, preference was given to other plans, which 
retained the twelve notes of the ordinary key-board. To 
enable such a system to be carried out, it was necessary 
to make choice of certain sets of twelve notes, to be used 
when playing in certain keys ; and to furnish information 
to guide these selections was the chief object of the papen 
Such a set of twelve notes was called by Mr. Ellis a 
musical duodene^ and the chart exhibited many of these 
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combinations/the properties of which and their appro¬ 
priateness for particular cases were easily ascertainable. 

Mr. Ellis, while deprecating the introduction generally 
of musical performances under the guise of lectures^ illus¬ 
trated his propositions by showing the effect of several 
instruments of fixed tones, concertinas and harmoniums, 
tuned in different ways. Some short harmonical pas¬ 
sages were played, first on a harmonium of the ordinary 
kind, secondly on another with absolutely just intonation, 
and thirdly on k newly-constructed harmonium tuned on 
Handers plan of the old organ temperament, but with the 
addition of several other notes enabling music to be 
played in all keys, equally well in tune. These additional 
notes were brought into use by draw-stops, each of which 
made an enharmonic change in one note, as from 
C sharp to D flat, G sharp to A flat, and so on. The 
stops were arranged before commencing the piece ac¬ 
cording to the key it was in, and they could be instantly 
altered at any time during its progress, if required by 
modulation. In this instrument the major thirds (the 
intervals to which the ear is most sensitive) were all justly 
in tune, but the fifths and minor thirds were a little flat; 
the ear, however, tolerated these slight errors much better 
than the extremely discordant error of the major third in 
equal temperament, and the effect of the harmony as 
played upon it was a great improvement on that plan. 

Mr. Ellis, in llic course of the paper, made frequent 
mention of the views of Helmholtz on harmony and tem¬ 
perament, and illustrated them by examples. 

After the reading of the paper, Dr. Pole, F.R.S., re¬ 
marked that Mr. Ellis’s method of treating the elements 
of the musical scale had much originality, and had an 
interesting bearing on the structure of harmony generally j 
its principal object appeared, however, to be, in continu¬ 
ation of the author’s former labours, to facilitate the pro¬ 
duction of correct intonation in music, an object of much 
importance. He would remind the meeting what was the 
present stale of matters in regard to this. The fact was, 
that at present it was but seldom possible to hear what 
true harmony was like, as the great majority of music- 
producing instruments, namely, all those with fixed tones, 
were deliberately and systematically tuned false, with an 
amount of error painful to a sensitive ear. When he, 
a day or two ago, put his fingers on Mr, Ellis’s just 
harmonium, he uttered an involuntary exclamation of 
surprise, for he had not heard the true harmony of a 
common chord for some time before. The public had 
only two opportunities of hearing true harmony : one when 
a stringed quartett was played by fine players ; the other 
when a vocal unaccompanied piece was sung by first-rate 
singers. In each of these, the performers, being untram¬ 
melled by the odious temperament, gave way to the 
dictates of their correct ears, and produced true harmony. 
Every person of musical taste knew well the delightful 
impression produced by this kind of music. In modern 
oratorios it was very customary to insert, as in ** Elijah,” 
for example, an unaccompanied vocal piece, which was 
always rapturously applauded. Yet few' people thought 
of the cause ; it was not the composition, for the same 
music, when played on tempered instruments, was quite 
another thing ; it was not even the skill of the performers, 
which could be manifested in other ways ; it was purely 
and simply the fact of the harmonies being in tune, which 
was an agreeable novelty to the ear. 

On the pianoforte, where the sounds were not long 
sustained, the errors of the temperament were not so 
offensive, but on instruments with sustained tones, such 
as the organ and harmonium, the defects were much 
more prominent. In olden times musicians had more 
sensitive cars, and organs were tuned (as Mr, EUis had 
staled in regard to Handel’s organ) on a temperament 
which put the principal keys in good tune, and threw the 
defects into keys seldom or never used on an organ in 
those days. But since that time, as modern music, and 


especially what the Germans called Pingerfertigkeil^ had 
increased in popular favour, organists had made up their 
minds to play m all sorts of remote keys, and had 
demanded that the organ builders should favour this by 
applying tlie equal temperament. For show organs this 
course might be defended, but for church organs, where 
nothing was required but the use of the simplest keys, it 
was perfectly indefensible, as it was spoiling the tone of 
the organ for its ordinary use, for the sake of a purely 
imaginary want. The organ was half a century ago a 
sweet-sounding instrument; now it was a harsh, offen¬ 
sive one, which made attendance at church a penance 
to persons with musically sensitive ears. A curious proof 
occurred a few years ago as to the mischief the equal tem¬ 
perament did to the tone of an organ. Dr. Pole had to 
superintend the construction of tw'o organs of tolerable 
size ; in one he was obliged to give way to popular pre¬ 
judice by having it tuned equally; in the other he pleased 
himself by adopting the old tuning ; and although the 
instruments were precisely alike in other respects, and 
made by the same builder, the latter acquired the reputa¬ 
tion of a peculiarly sweet-toned organ, while the former 
was considered a harsh tone. 

It was time something was done to correct the evil, but 
there had been difficulties both theoretical and prac¬ 
tical. Theoretically it had been difficult to determine 
what should be the exact pitch and number of the notes 
to be used, but he conceived Mr. Ellis had now exhausted 
that subject, and that for the future no person who wished 
to carry out plans of just intonation would find difficulty 
in selecting from Mr. Ellis’s data, exactly such duodeneSy 
or series of notes, as would answer his purpose. There 
were still difficulties in practice, for as it was certain that 
more notes than twelve must be used, the problem how 
to enable the player to arrange them easily was not an 
easy one. In this particular, however, progress was 
being made ; Mr. Ellis had pointed out several important 
simplifications, and Dr. Pole especially looked on the 
harmonium with shifting tones now exhibited as a pro¬ 
mising invention. It was pleasant to hope there was 
some practical possibility of getting music in tune. 

The continued discussion of the subject of just in¬ 
tonation was very desirable, for the reason that practical 
musicians, probably from a feeling of hopelessness as to 
getting anything better, were beginning to consider equal 
temperament as a necessary evil, and to look upon its 
harshness with indifference. Indeed, it was to be feared 
that the cars of musicians were becoming actually dete¬ 
riorated in sensitiveness to errors of intonation. In our best 
orchestras, for example, although the strings might play 
in tune (for our orchestral violinists had no superiors 
in the world), yet the wind instruments were often 
false ; and our conductors, even the best of them, seemed 
callous to the cacophony. He might remark here that 
the efforts at producing just intonation had been hitherto 
confined to instruments with the pianoforte keyboard, but 
there was a wide field open for the improvement in this 
respect of orchestral wind instruments, in regard to the 
just intonation of which absolutely nothing had yet been 
done. The utmost wind instrument makers had aimed 
at was to make them play correctly on equal tempera¬ 
ment ; he was not aware that anybody had thought it 
worth while to make enharmonic distinctions in their 
scale. 

On all these accounts Mr. Ellis’s labours to improve the 
general knowledge of the subject were most valuable, and 
earned for him the gratitude of all true lovers of music. 


THE TEEE-ALOES OF SOUTH AFRICA 

T he flora of Southern Africa is extremely remarkable, 
not merely for the number of its species and their 
generally very restricted range, but also for the frequent 
singularity of their aspect and manner of growth. In 
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each of these particulars the genus is no exception ralis^ Konig, found at Cape Comorin, is believed to 
to the general rule. Many of the species are well known be a form of A. vulgaris^ altered by the circumstances 
in cultivation, but all agree in having fleshy elongated of its situation. The habit of growth in the genus 
evergreen leaves, and thick erect spikes of yellow or red varies considerably. Mrs. Barber, a well-known South 
flowers. Medicinally, many species (and possibly all African naturalist, gives the following account of the 
might be) are of importance as yielding a well-known part they play hi the physiognomy of the native vege- 
bitter drugj which is simply the juice exuded from the tation :— 

leaves when cut, and boiled down to a solid consistence. “The genus Aloe, Linn., has a wide range in this 
The species of Aloe are probably only really indige- country, its numerous species occurring in all rocky 
nous in Southern and Eastern Africa. A, vulgaris is localities throughout the land ; wherever rocks are found 
now, however, found widely distributed along the Medi- there are the Aloes also, cropping out (if I may be 
terranean and in the East and West Indies, where it is allowed the expression) with the geological formations ot 
cultivated as the source of the Barbados and Curagoa the country, as if the^ formed a part of them, decorating 
aloes.* A, Inillca, Royle, is doubtless a slight variety, each knoll and cliff with their gay blossoms in great pro- 
Dr. Stewart mentions it as being occasionally cultivated fusion and variety, from the gigantic Aloe of the Trans- 
throughout the Punjab, and says that the pulp of the keian territory, which attains the height of sixty feet, and 
leaves is eaten by poor people and in famines.f Accord- the tall,^aceful, wood Aloes, to the sturdy, stout-built Aloe 
ing to the same writer, the Alee mentioned by Masson in of the cliff, and the minute lizard-tail-like species that are 
the Punjiib is a palm {Chamerrops Rlfchlana)^ A. litto- scattered among the grass, each filling its peculiar locale 



Fig. Linn., from Namaqualand. Fig. 2,-~AifW Ea»benr, I>yer, roni KafTraria. 


to complete the character of the landscape, and to render 
it truly South African in appearance.’^ § 

It may be well to mention that the true Aloes of the 
Old World have nothing whatever to do with the so-called 
“ American Aloe.’’ This is a species of Agave, a genus 
indigenous to Mexico and South America. I'he habit of 
the two genera is in many respects curiously similar, and 
they afford a striking instance of “homoplasy”—of the 
assumption by organisms essentially differing in them¬ 
selves, of externally similar forms, when expose to similar 
external conditions. Aloe commonly flowers laterally, 
and the growth of its main axis is therefore not arrested ; 
Agave, as is generally known, flowers from its central bud, 
and consequently dies afterwards. Aloe is Liliaceous, 
with a superior ovary; Agave is Amaryllidaceous, with 

* Fliickiger and Hanbury's PharmacographU/'p. 616. 
t Puiyflb Plnnw,” p. 83*. X Loc. cit., p. 24a. 

I JO'.un. Roy. Uort, Soc. New Scries, vob ii, p. 80. 


an inferior one. But Aloe, as wc have seen, has passed 
to the New World, and Agave is quite as much at home 
now in the Old World as its representatives are. 

One is at first sight hardly prepared to hear of Aloes 
assuming the dimensions of trees. That they do so is, 
however, quite certain, though our knowledge of the 
arborescent species was, till quite lately, extremely imper¬ 
fect, and is, indeed, still far from complete. I collected 
together all the material 1 could get access to in a paper 
published in the Gardener's Chronicle for May 2 of this 
year. My present object, besides that of calling the 
attention of the readers of Nature to these very remark¬ 
able plants, is to correct a rather important error into 
which I find that I have fallen respecting them. 

In point of fact, it is now pretty clear that the west an d 
east coasts of South Africa each possess one endemic 
Tree-Aloe. That of the west,* where it is distributed from 
Walvisch Bay to CUnwilliam, is Aloe'dichotoma, Linn. 




Dec. 3, 1874] 


NATURE 


well described in P-iterson’s “Travels in Africa” (1789), 
but otherwise very little known. The present Governor 
of the Cape, Sir Henry Barkly, has made great exertions 
to procure plants for Kew, and two have now arrived in 
this country, the largest being 8 ft. in height, but there is 
some doubt whether either will eventually survive the 
voyage. 

Aloe dichotoma appears to attain a height of about 
30 ft., with a girt of about 12 ft.* Fig. i is Aoni a photo¬ 
graph by Mr. Chapman, and is reproduced from the Gar- 
dener^s Chronicle. Young plants of the Aloe from Kaffraria, 
alluded to above by Mrs. Barber, are now in cultivation at 
Kew. Finding that the name by which it was known 
belonged to another species, A. Zeyheriy and that it was 
undescribed, I renamed it Aloe Barber<Py in honour of 
Mrs. Barber, who first sent cuttings of it to this country. 
Fig. 2 (which is also borrowed from the Garde/m'^s Chro¬ 
nicle) is a copy of a rough sketch sent to this country by 
the Rev. R. Baur, a Moravian missionary, at present 



resident in Kaffraria. He speaks of it as growing in the 
forests to the height of 30 ft., with a girt three feet above 
the ground of about 16 ft. Its dimensions are therefore 
about the same as those oi Aloe dichotoma. In Mr. Baur’s 
sketch the seed-vessels are represented, and he feared 
that he had made them proportionately too large. 

. An arborescent Aloe also exists in Natal. An account 
of this from Mr. Baines, the well-known African tra¬ 
veller, with a sketch of the spot where the plants 
occurred, was sent to Dr. Hooker with a living branch 
during last year. It was the subject of a communica¬ 
tion made to the British Association at Bradford.! 
The Mpearance of the branch of the Natal plant was 
so di^rent from that of the Kaffrarian, that I ven- 

* By an unrortunate misprint in the Gardeners Chronicle (copied hy 
FlflckjKer and Hantaury, loc. r;//.), 30 ft. is given as the greatest jsirt. 

f See Journal 0/ Botany^ 1873, p. 348. The sketch is reproduced in the 
Gardeners ChronfcUy loc. cit. 
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tured to characterise it as a new species under the name 
of Aloe Bainesii^ on the ground that the leaves were 
longer, not glaucous, and not so completely crowded into 
a terminal tuft. The fact of the leaves being crowded into 
a terminal rosette, or spaced down the stem, is found to 
afford a character of even sectional value among the spe¬ 
cies. 1 was therefore rather astonished to find that when 
the Natal plant had fairly established itself, its rosette ot 
leaves began to grow out. It is apparently only in old 
plants that the leaves are crowded into rosettes. 1 do 
not now doubt that the Kew plant of the Natal Aloe will 
eventually assume quite the same appearance as plants 
of the Kaffrarian one, with which 1 am now disposed to 
believe it to be identical. The name A. Bainesii must 
therefore be merged as a synonym in A. Barbcrce. The 
only remaining discrepancy is with respect to the flowers. 
Mr. Baines believes that those of his plant were orange or 
scarlet. Those of the Kaffrarian plant (ample specimens 
of which I have recently received through the kindness of 
Sir Henry Barkly) appear, from a sketch made by Lady 
Barkly, to be rose, passing into flcsh-colour. 

The sketch of A. Barberce from Natal (Fig. 3) is from 
a drawing by Mr. Sanderson, of D'Urban. 

The stems of these Aloes must necessarily increase 
“ exogenously ” in diameter. This, no doubt, takes place 
in the same way as in the well-known Dragon Tree 
{Drncerna Draco). W. T. Thiselton Dyer 


TRANSACTIONS AND PROCEEDINGS OF 
THE ROYAL SOCIETY OF VICTORIA 

have received the Proceedings of the Royal 
Society of Victoria for the years 1870., 1871, and 
1872, the issue of which has been delayed iiy the with¬ 
drawal of the Government grant in 1868, but through the 
liberality of the present Government we are glad to hear 
that the financial state of the Society enables the present 
report to be printed. We have read with great pleasure 
the addresses of the president, Mr. Ellery, showing that 
scientific knowledge is gaining ground fast in Victoria. 
Mr. I'.llery tells us of the work at the Observatory, and 
that the positions of 38,305 stars hive been established 
up to 1870. In 1868 the great reflector of 4 ft. diameter 
was mounted, and Mr. Ellery says that although his 
hopes were not fully realised, the telescope, if it does 
not excel, equals every other of its size. Mr. Lc Sueur 
appears to iiave attacked rj Argus and its surround¬ 
ing nebula as early as possible, and in February 
1870 he informs the Society that the spectrum of rj is 
crossed by bright lines corresponding to CDEF and 
one beyond/'', probably Hy : the principal line of nitrogen 
was also seen. He therefore concludes that hydrogen, 
nitrogen, sodium, and magnesium are indicated. No 
dark lines seem to have been seen with certainty, 
although they were suspected. Mr. Le Sueur says ; “ We 
seem driven to the conclusion that the star consists of 
a solid nucleus, a gaseous envelope cooler than the 
nucleus producing the dark lines, and a second envelope 
hotter than the nucleus accounting for the bright ones.” 
We hope we shall not be quite driven to this conclusion 
of a solid nucleus, which seems highly improbable. A 
large influx of hot hydrogen or nitrogen from the nebula 
or other source might be sufficient to reverse the dark 
lines, and as this would heat the original photosphere 
more intensely its absorption would be reduced, account¬ 
ing for the reduction in intensity of the black lines. In 
January 1874 we find that Mr. Maegeorge examined this 
star and found no bright lines, and further, that a distinct 
nebulosity surrounded the star, which in December 1869 
appeared, according to Le Sueur, on a black background. 
Mr. Maegeorge furnishes several drawings of the nebula 
surrounding if which 'show a vast change in the shape of 
the mass. In 1838 17 was involved in dense nebula, while 
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in 1869 it was seen on a bare sky. The further drawings 
by Mr. Ellery and Mr. Le Sueur arc scarcely recognisable 
as being made from the same hebula, so vast appears 
the changes; in one instance the difference between 
two drawings shows a motion of the gas^ if motion it 
be, of 6,090,000,000 miles a month. We have known 
comets’ tails or jets to have a motion comparable 
to this—so perhaps some similar cause is acting here. 
Mr. L. Sueur appears to have carefully examined the 
sj)ectrum of Jupiter with the Melbourne reflector, but 
with no very decisive results, the absorption-lines ap¬ 
pearing constant across the slits, which leads him to 
infer that the light from the different parts of the visible 
surfaces had passed through not widely unequal thick¬ 
nesses of atmosphere, or that the least thickness was 
sufficient to produce a maximum absorption. Mr. Ellery 
has been trying paper paraffined, instead of waxed, for 
photographing the continuous records of magnetic and 
other phenomena, thereby shortening the sensitising and 
developing by more than an hour; but he has found that 
by using plain paper some four hours arc saved. The 
process he uses is a slight modifleation of Crooke’s. A 
large number of enhydros or water-stones were found at 
Beechworth in 1864. On the granite rock near Beech worth 
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is a Silurian outlier of sandstone, intersected with veins 
of blue quartz, and in the widening of these veins the 
stones appear. They lie in nests lined with scales of 
chalcedony and fine clay. Mr. Dunn describes the 
enhydros as consisting of chalcedony, irregular in form, 
bounded by true planes varying in colour, from yellow 
and opaque to quite colourless and transparent, and 
their size from 5 in. diameter to the size of a split 
pea. The contents of the stones appear from analysis 
by Mr, Foord to consist of water slightly mineralised with 
chloride and sulphate of sodium, magnesium, calcium, and 
a soluble form of silicic acid. Mr. Maegeorge has been 
at work observing the small stars near Sirius. We copy 
his diagram of these stars, all of which require large 
optical means to render them visible: the position of 
Alvan Clarke’s comet in January 1865 is given as 77^63', 
and that of Lassell’s companion 163^ 89’. Wc are glad to 
see papers on the colonial timber trees, discussing the 
suitability of certain trees to the climate. Amongst our 
English trees that thrive there, are the oak, elm, ash, 
wakiut, willow ; the larch, pines, and poplars, however, 
seem unsuited. The red and blue gums and the black- 
wood seem to be amongst the most useful indigenous 
trees* The poisoning of water and air in Melbourne has 
also been occupying the attention of the Society, and Mr. 
Gibbons furnishes the report with several well-executed 
micro-photographs of the water from sewage, and drinking 
water from the Yan-Zean reservoir, in which forms of 
life appear in abundance. Numerous other papers of 
interest appear in the report, and we must congratulate 
the Society on so good a show of research. 

G. M. S. 


1 NOTES 

The Anniversary Meeting of the Royal Society was held on 
Monday last; the list of the new Council we have already 
given. Owing to the absence of the President from domestic 
affliction, the chair was occupied by the Secretary, Mr. Spottis- 
woode. At the dinner in the evening three members of the 
Government were present—Lords Carnarvon and Salisbury, and 
Mr. W. Hunt. Lord Carnarvon in his speech gave out ‘‘no 
uncertain sound” as to what he deemed the duty of Government 
in the matter of endowment of scientific research; he virtually 
agreed to all the principles which we have so long and so strenu¬ 
ously advocated. We may therefore hope that the money to be 
devoted lo the new Arctic Expedition is only a first instalment of 
what the Government think is due by the country to the pro¬ 
motion of directly unremunerative research. 

The command of the Arctic Expedition will be offered to one 
of those officers who acquired a thorough knowledge, in former 
expeditions, of sledge travelling, and of the true system of bringing 
men healthy and cheerful through an arctic winter. Thus it is 
intended that the present undertaking should start with the advan¬ 
tage of all the practical knowledge and all the experience which 
was accumulated in the searches for Franklin. It will also be 
composed of the pick of our educated young officers, and will 
so combine matured experience with dash and vigour. An 
imjiortant position will, we have no doubt, be offered to Com¬ 
mander A. H. Markham, whose qualifications for the post have 
already been well tested. 

The Oxford Professor of Geology, Mr. Prestwich, will deliver 
his in.augural lecture at the Museum on Friday, December ii, at 

2 I'.M, 

The Cambridge B3ard of .Medical Studies have reported to 
the Vice-Chancellor that they have been engaged during the 
present term in revising the regulations for proceedings in medi¬ 
cine, and are desirous of recommending some changes. The 
Board are of opinion that it is expedient for the University to 
establish examinations and grant certificates of competency in .s) 
much of state medicine as is comprised in the functions of 
the officers of health. The certificate given to successful candi¬ 
dates should testify only to their competent knowledge of what 
is required for the duties of an officer of health. The Board 
recommend the following for the subjects of examination;— 

1. Physics and Chemistry. The principles of chemistry and 
methods of analysis, with especial reference to analyses (microsco¬ 
pical as well as chemical) of air and water; the Laws of Heat, 
and the principles of Pneumatics, Hydrostatics, and Hydraulics, 
with special reference to ventilation, water supply, drainage, 
construction of dwellings, and sanitary engineering in general. 

2. Laws relating to Public Health. 3. Sanitary Statistics. 
4. Origin, Propagation, I*alhology, and Prevention of Epidemic 
and Infectious Dtses^es; effects of overcrowding, vitiated air, 
impme water, and bad or insufficient food; unhealthy occu¬ 
pations, and the diseases to which they give rise; water supply, 
and disposal of sewage and refuse; nuisances injurious to 
health; distribution of diseases within the United Kingdom, 
and effects of soil, season, and climate. The Vice-Chancellor 
has convened a meeting of general members of the Senate for 
to-day, in the Arts School, for the discussion of the report. 

I r will be proposed in a Convocation to be held at Oxford on 
the 9th of December, that a sum not exceeding 100/. be placed 
at the disposal of Dr. Rolleston, Prof. H. J. S. Smith, and the 
Rev. Hereford B. George, M. A,, of New College, lor the pur¬ 
pose of purchasing archceological objects relating to Prehistoric 
periods, to be placed in the University Museum. 

The following telegram is dated Aden, Nov. 28;—**Lretters 
have been received from Lieut. Cameron to the i6tli of May. 
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His party were all well. He had circumnavigated the Tan¬ 
ganyika Lake, and found the effluent south of Speke's Islands, 
which the natives reported to be Congo, identical with Living¬ 
stone's Lualaba. He hopes to reach Jellala Falls and Loanda." 

South Australian papers record with the utmost 'satisfaction 
the success of Mr. John Forrest in crossing from the western 
coast of Australia to the Overland Telegraph, through the very 
heart of the only extensive region in Australia which remains 
unexplored. He and his companions travelled nearly 2,000 
miles, keeping close to the 26th parallel of south latitude. They 
left Champion Bay on April l, and reached the telegraph line 
on Sept. 27. Much of the territory passed over was of the 
poorest possible description, and for 600 miles the travellers had 
to force their way through a spinifex desert scantily supplied 
with water. They had several times to fight the natives. Mr. 
Forrest has narrowed down, within very moderate limits, the 
unexplored territory lying between the settled districts of South 
and Western Australia. His achievement leaves only the direct 
and more southern route to Perth to be traversed in order to 
complete the data requisite for giving to the world a fair general 
insight into the character of the West Australian Continent. 

The American Academy of Sciences held its half-yearly session 
at Philadelphia on Nov, 3, 4, and 5 last, when a number of 
valuable papers were read. We have only space for the titles of 
the more important :—“Results derived from an examination of 
the U.S. Weather Maps for 1872—3,” by Prof. E, Loomis; 
“ The Composite Nature of the Electric Discharge,” by Prof. 
A. M. Mayer; “The Decay of Crystalline Rocks,” by Prof. 
T. Sterry Hunt; “Geological Survey of Colorado,” by Dr. F. 
V. Hayden. Dr. Hayden exhibited photographs of ruined cities 
and villages discovered by his party in the caiions leading into 
the Colorado River and upon the plains in the vicinity, supposed 
to have been built more than 1,000 years .ago by the ancestors 
of the present Moquis Indians. The important fact established 
by these discoveries is, that there once existed in what are now 
the arid plains and savage gorges of South-eastern Colorado a 
race so far civilised that they built large cities, constructing their 
houses of well-hewn blocks of stone, with timber floors, well- 
formed windows and doorways, and smoothly plastered walls, 
and that they possessed the art of making glazed pottery.— 
“ Nervous System of Limulus,” by Mr. A. S. Packard, jun. ; 
” Measuring Minute Changes in Atmospheric Pressure,” by Prof. 
A. M. Mayer; “ Effect of Wind on Sound Waves,” by Prof. 
Joseph Henry ; “ Removal of Ammonia from Illuminating Gas,” 
by Prof. B. Silliman; “ Physical Measurement of the Horizontal 
Pendulum,” and “ Effect of Magnetism on Iron,” by Prof. 
O. N. Rood; “ Palaeontological Evidence of the Ages of .Strata,” 
by Prof, Theodore Gill. 

If adulteration in FIngland has become one of the arts, it is 
certain that we are not looked down upon by all nations as being 
beyond compare in this nefarious practice. A large trade has 
hitherto existed between Aleppo and England in^extract of scam- 
mony; but we are told that comparatively little is now exported. 
“ On account of its mixture with other .substances,” only twenty 
cases in all, weighing 2,100 lbs., were shipped during the past 
year, the value of which was i,68q/., and the whole of this came 
to England. In the previous year, 737 cases were exported, 
showing that adulteration alone is rapidly driving this article 
out of the import market, for the roots are produced as abundantly 
as ever, and are dug up and sent to England, the extract being 
procur^ from them in this country. 467 cases, weighing 
93,340lbs., and valued at 362/., were shipped from Aleppo to 
England in 1873. Considering the bulk and weight of the roots 
as compared with that of the extract and the consequent increase 
of the cost of freight, it would seem that this exportation of the 
coots themselves can scarcely be a profitable trade to the 
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shippers, inasmuch as 467 cases are valued only at 3G2/., while 
twenty cases of the extract are worth l,6So/. 

We learn from a report on the trade and commerce of Maine 
U.S., that the quantity of lobster packed in cans in the factories 
of the coast in 1873 was 1,600,000lb., mostly in i lb. cans. In 
addition to these, the same finns packed at their establishments 
in Nova Scotia over 2,000,000 cans, making the total amount 
packed by Portland houses in the past year, 3,600,000 cans of 
lobster. Besides 'other products which are packed in tins in 
America, as well for home consumption as for exportation, 
green maize is one of the most important; 4,000,000 cans of 
this maize were packed in Maine daring the past year. In 
California a large and increasing trade is carried on in curing or 
drying fruits, which at one time was done by exposure of llie 
fruits to the air. This, however, has been superseded by the 
process of desiccating with a blast of hot air. By this means 
I the fruits retain all their freshness of flavour. 

The scarcity of oysters, which is now attracting renewed 
public attention, is a question which intimately affects a large 
number of people. The point is quite as important to the public 
as that of the scarcity of salmon, which was taken up by the 
Legislature thirteen years ago. Whether, as two rival parties of 
theorists maintain, the failure is due to natural causes or to over- 
dredging, the result to the public is the same, and it will only he 
by some systematic investigation that the doubts will be set at 
rest. That unfavourable weather should be the sole cause of the 
scarcity of oysters, for a dozen successive years, is very hard to 
believe; and though it is only natural that weather should have 
some effect upon the produce of these bivalves, it is more probable 
that overdredging is equally if not more to blame. In such a 
case some restrictions are necessary, and these restrictions cm 
only be enforced by the action of I’arliament. 

A FEW weeks ago we alluded to the suggestion made by the 
Government of Newfoundland for the establishment of a clohc 
time for seals. We are glad to see that our own Government 
are also alive to the necessity for some steps being taken to pre¬ 
vent the annual slaughter of thousands of young and immature 
and breeding seals which takes place .at present. The first step 
will be to take the r)pinions of the owners of se.aliiig vessels on 
the .advisability of such a course, and with this object we under¬ 
stand that the ollicials of the Board of Trade have already 
arranged to visit the principal scaling ports of Scotland. 

The Daily Naas of 'Fuesday has a letter from its corre¬ 
spondent with the Egyptian Transit Expedition, dated Thebes. 
Nov. 9, from which we learn that the astronomers have locale<l 
themselves on an island to the south of Karnak. So far every¬ 
thing has gone well, and if the weather only prove favourable 
the work is likely to be successful. To the east the horizon is 
unobstructed by anything except a distant range of hills, which 
cannot measure more than one angular degree. 

A coRRE.sr()Ni)RNT,| “ H, B. Writes to correct Dr. 

Petermann^s statement quoted in last week’s article (p. 61) that 
the Ashantce War “ cost nine millions sterling,” “ The utmost 
cost of the Ashantce expedition,” our correspondent slates, and 
he writes from the War Department, Woolwich, “was seven¬ 
teen or eighteen hundred thousand pounds, and this include.s 
stores innumerable, which were returned unshipped, and which 
have depreciated but little in value.” This, however, in no way 
invalidates the force of Dr. Petermann’s statement so far as 
concerns the purpose for which w^c adduced it. 

Mr. J. V. Jones, of University College, London, has been 
elected to the Brackenbury Natural Science Scholarship in con¬ 
nection wdth Balliol College, Oxford. 
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The observations of the November swarm of falling stars at 
the several Frencli stations had no result. It seems pretty certain 
that the phenotiienon is now at its lowest ebb of brilliancy. 

M. Cjievreul, the director of the Paris Museum, has resigned 
his office owing to difficulties in the nomination of a professor. 
The administration and the professors have come to the conclusion 
that the appointment must be postponed for a year, and a 
suppUant will deliver the lectures. 

The first number of a new monthly illustrated periodical, 
largely devoted to science, has just appeared in Paris. It is 
entitled, jRvz/ue lilustrh des LeUres, Neimees^ Arts, et Industries 
dans les Deux Aloudes^ 

Annaici, Tdegntphiques, a periodical issued by the French ad¬ 
ministration, but in abeyance for the last eight years, has again 
reappeared. 

M. Mak'I IN, a French telegraphic engineer, has invented an 
engine for recording votes. The contrivance has been designed 
on the lirinciple of tlie sonnctles clcctriques, and is exhibited in a 
shop in the Place Dauphine. The peculiarity is that the votes 
arc registered and their total reckoned automatically. The in¬ 
vention is attracting public notice, as it is expected that the 
Versailles rcj>resci\tativcs will have an immense number of votes 
to register during the next session. 

Mr. Ernest Inuersoll, of Boston, U.S., who accompanied 
the party of I^r. Hayden during the past summer, as zoologist, 
has returned with a large quantity of specimens of natural 
history, w'hich he is engaged in working up for publication. An 
important feature of this series consists in a very extensive col¬ 
lection of land and freshwater shells, a branch which has been 
too much neglected lately by explorers, to whom recent and 
fossil vertebrates have had greater attractions. Mr. Ingersoll 
was greatly surprised at the number and character of the mol- 
luscan forms secured in Colorado, as also their strange distribu¬ 
tion and stations, and is confident that the facts which he has 
to present will be considered extremely interesting to concho- 
logisls. 

Amonu the gaps that have remained unfilled in the series of 
reports of llic Wilkes Expedition has been that on the plants col¬ 
lected by the party, partly in consequence of the failure of the U.S. 
Congres.^ to make the nece^^sary approj[irialions, and partly on 
acv'.ouiiL of the death of Dr, Torrey, who had charge of the 
phenogamous poition. This volume, however, has lately 
appeared, Dr. Gray having undertaken the work of Dr. Torrey 
after his death. That part relat ing to the cryptogamous plants 
(consisting of the mosses) had been already published in several 
l)OrUons—that on the inosises as prepared byMr. W.S. Sulli- 
vant, that of the lichens by Prof. Tuckerman, and that on the 
algtc by Professors Bailey and Harvey ; the fungi by the late 
Dr. Curtis and Mr. Berkeley. The volume is an imperial quarto 
of 420 pages of letter press, and contains twenty-nine plates. Of 
this only twenty copies are on sale, to be had of Westermann 
and Co., New York, and at the Herbarium of Harvard Uni¬ 
versity. 

I’UE Council of tlie Society of Arts have arranged with Prof. 
McLeod, of the India Engineering College, Cooper^s Hill, tc» 
deliver two lectures (on dates to be hereafter determined) 
during the Christmas holidays. The subject will be “The 
W'ork and Food of the Iron Horse.'* 

A HF.VERE earthquake shock was felt in Chili shortly after 
midnight on Sept. 26. It extended as far north as Copiapo, and 
^outh as far as Talca, and was the heaviest shock experienced 
i>ince the memorable one of July 7 last year. Valparaiso, 
Santiago, and intermediate country wxrc almost on the focui of 


the intensity of the .shock. The earthquake travelled from east 
to west. The temperature immediately rose two degrees and 
six-tenths. TJie night was beautifully clear. Several slight 
tremors were'felt during the ensuing week. 

The Hastings and St. Leonards Philosophical and Historical 
Society, which has entered on the seventeenth year of its work, 
is on the whole in a healthy condition. A number of the members 
have undertaken to investigate the science of the neighbourhood 
in connection with botany,'zoology, arclueology, geology, meteoro¬ 
logy, &c., so that we may expect by and by some results of sub¬ 
stantial value. 

It is gratifying to hear that an attempt is being made to create 
an interest in science in North London. A series of lectures on 
scientific subjects are being given in the Alhentcum, Camden 
Road, at a very moderate price, and we hope the result will be 
the formation of a North London Scientific Society and Field 
Club, somewhat after the model of the one recently started in 
West I-ondon. 'I'hese North London lectures we shall notify in 
our “Diary.” * 

A RECENT number of the Australian iskcUher conlaiiis a vciy 
interesting account of the great Melbourne telescope, with 
which so much good work has already been done by Mr. Ellery 
and his staff; a series of well-executed illustrations accompany 
the paper. It is, as the article justly concludes, to the credit of 
the colony that amidst its prevalent utilitarianism it remembered 
and recognised the claims of science to the degree implied in the 
purchase and support of so noble an instrument. The telescope 
cost about 5,000/., in addition to the sum of 1,500/ for the 
house. 

We are glad to sec that'Mr. W. G, Valentin’s “ Cuurse of 
Qualitative Chemical Analy^” (Chuichill) has reached a third 
edition. 

Dr. WeInhold’s excellent “Vorschulc der Expeiiinental- 
physik,” which we noticed in vol. iv. p, 158, has reached a 
second edition, in which the author has brouglit his work up to 
lime. 

“ BrcAUTV in Common Things ” is the title of a very pretty 
quarto volume published by the Society for I’romoting Christian 
Knowledge. It consists of twelve chromolithographed drawing s 
from nature by Mrs, J. W. Whymper, with descriptive text by 
the author of “Life Underground.” The drawings arc all of 
the most common plants, .such as the Bramble, the Wild Straw¬ 
berry, Furze Blo.?som, Blackthorn, Mushrooms, &c.; but while 
perfectly faithful to nature, the arrangement and execution arc 
so artistic as to afford genuine pleasure. The text i.s jileasant 
and informing, and altogether the book is a very beautiful 
Christmas present, and likely to give children into wliose hands 
it may fall, a taste for the study of nature. 

We have received the fifth edition (dated 1875) of Dr, J. IT. 
Bennett’s very interesting book, “ Winter and Spring on the 
Shores of the Mediterranean ” (Churchill). We recommend it 
to those in search of a genial winter liomc. 

From Liverpool comes a carefully compiled “ Syno])sis of an 
Arrangement of Invertebrate Animals in the Free l*ubUc 
Museum of Liverpool,” by the Rev. H. II. Higgins, M.A. 
I’refixcd is an introduction the substance of which appeared 
in two articles by Mr. Higgins, in Nature, vol. iii. pp. 202 and 
481. 

Geological, Botanical, and Natural History Section of 
the Catalogue of the Leeds Public Library contains the names 
of many valuable works of reference. Some of our readers may 
be glad to know that access can be bad at all times to any of 
the works mentioned in the catalogue* 
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Thk additions to the Zoological Society’s Gardens during the 
past week include two Great Kangaroos {Macropus ^igantms\ 
from New South Wales, presented by Mr. A. Nicol; two 
Common Boas {Boa conslncior), two Agoutis {Danprocta ?\ 
from St. Lucia, presented by Mr. Neville Ilolland ; a Virginian 
Deer {Cetvus virginiauus)^ from South America, presented by 
Capt. E. H. Cobbelt; a Gazelle {Gazella dorcas\ from Egypt, pre¬ 
sented by Miss Lancaster; a Common Peafowl (Pavo cnstatus\ 
from India, jireseilled by the lion. A. S. G. Canning ; a Vervet 
hlonkey {Ccrcopithecus lalandii)^ from South Africa ; and a Sun 
Badger {Tldictis moscJiaia)^ from East Asia, new to the col¬ 
lection. 


THE CHALLENGEir EXPEDITION* 


TOURING our southern cruise the sounding-lead brought up 
^ five absolutely distinct kinds of sea-bottoin, without taking 
into account the rock and detritus of shallow soundings in the 
neighbourhood of land. Our first two soundings in 98 and 150 
fathoms on the 17th and iSili of December were in the region of 
the Agulhas current. 'I'hese soundings would have been natu¬ 
rally logged “greenish sand,'' but on examining the sandy par¬ 
ticles with the microscope, they were found to consist almost 
without exception of the casts of foraminifera in one of the com¬ 
plex silicates of alumina, iron, and potash, probably some form 
of glauconite. 'J'lie genera principally represented by these 
casts were Milio’a, Bilociilina, Uvigerina, Planorbullna, Rotalia, 
Tcxtularia, Ihilimina, and Nummulma ; Globigerina, Orbulina, 
and rulviniilina were present, but not nearly in so great alnm- 
dtncc. 'I'liere w’ere very few*^ foraniinifera on the surface of the 
.cea at the time. This kind of bottom has been met with once 
or twice before ; but it is evidently exceptional, depending upon 
.sonic peculiar local conditions. 

the Cape, as far south as our station in lat. 46° 16', we 
found no depth gi eater than 1,900 fathoms, and the bottom was 
in every case “Globigerina ooze;” that is to say, it consisted of 
little else than llie shells of Globigerina, whole, or more or less 
broken up, with a small propoition of the shells of Pulvinulina 
and of Orbulina, and the spines and tests of radiolarians and 
frjpnienls of the spicules of sponges. 

Mr. Murray has been paying the closest attention since the 
time of our departure to the question of the origin of this cal¬ 
careous formation, which is of so great interest and importance 
on account of its anomalous character and its enormous exten¬ 
sion. Very early in the voyage he formed the opinion that all 
’ the organisms entering into its composition at the bottom are 
dead, and that all of them live abundantly at the surface and at 
intermediate depths over the Globigerina-ooze area, the ooze 
being formed by the subsiding of these shells to the bottom after 
death. 

This is by no means a new view\ It was advocated by the 
late IVof. Bailey, of West Point, shortly after the discovery, by 
means of Lieut, Broke’s ingenious sounding instmment, that such 
a formation had a wide extension in the Atlantic. Johannes 
Miillcr, Count Pourtales, Krohn, and Max-Schultzc, observed 
Globigerina and Orbulina living on the surface; and Ernst 
IlEcckcl, in his important w'ork upon the Radiolaria, remarks 
that “ we often find uj^on, and carried along by the floating 
pieces of seaweed which are so frequently met with in all seas, 
foraminifera as W'ell as other animal forms w'hich habitually live 
at the bottom.” However, setting aside these accidental in¬ 
stances, certain foraminifera, particularly in their younger stages, 
occur in some localities so constantly and in such numbers, float¬ 
ing on the surface of the sea, that the suspicion seems justifiable 
that they possess, at all events at a certain period of their exist¬ 
ence, a pelagic mode of life, differing in this respect from most 
of the remainder of their class. Thus Muller often found in the 
content.s of the furfiice nct off the coast of France the young of 
Rotalia, but more particularly Globigerina; and Orbulinne, the 
two latter frequently covered with fine calcareous tubes, pro¬ 
longations of the borders of the fine pores through which the 
pscudogradia protrude through the shell. I took similar Globi- 
gerinse and Orbulina; almost daily in a fine net at Messina, often 


,« « Preliminary Notes on the Nature of the Sea-bottom procured hy the 
Soundinasof H.M.S. Challenger Ayxtxn^ her Cruise in the Southern Sea 
in ^ S?r]y part of the year ByW C.Wyvillc Thomson FR S.. 

director of the Civilian Scientific Staff on board. Read before the Royal 
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in great numbers, particularly in I’ebruary. Often the shell was 
covered with a whole forest of extremely long and delicate cal¬ 
careous tubes projecting from all sides, and probably contributing 
essentially to enable these little animals to float below the surface 
of the water by increasing their surface greatly, and consequently 
their friction against the water, and rendering it more difficult 
for them to sink.” * In 1865 and 1866 two papers were read 
by Major Owen, F.L.S., before the Linncan Society, “On the 
Surface Fauna of Mid-Ocean.” In tircse communfealions the 
author stated that he had taken foraminifera of the genera 
Globigerina and Pulvinulina, living, in the tow-net on the surface, 
at many stations in the Indian and Atlantic Oceans, lie de¬ 
scribed tlie special forms of these genera which were most com¬ 
mon, and gave an interesting account of their habits, proposing 
for a family whicli .should include Globigerina, wdth Orbulina as 
a sub-genus, and Pulvinulina, the name Colymbitie, from the 
circumstance that, like the Radiolaria, these foraminifera are 
found on the surface after sunset, “diving” to some depth 
beneath it during the heat of the day. Our colleague, Mr. Gwyn 
Jeffreys, chiefly on the strength of Major Owhen’s papers, main¬ 
tained that certain foraminifera were surface animals, in oppo- 
.sition to Dr, Carpenter and myself, f I had formed and expressed 
a very strong opinion on the matter. It seemed to me that the 
evidence was conclusive that the foraminifera which formed the 
Globigerina ooze lived on the bottom, and that the occurrence of 
individuals on the surface was accidental and exceptional; but 
after going into the thing carefully, and conddering llic mass of 
evidence which has been accumulated by Mr. Murray, 1 nowr 
admit that I was in error ; and 1 agree w’ith him lint it may be 
taken as proved that all the materials of such deposits, with the 
exception, of course, of the remains of animals w'hich we now 
know to live at the bottom at all depths, which occur in the 
dcpo.dt as foreign bodies, are derived frrm the surface. 

Mr. Murray has combined vrith a careful examination of the 
soundings a constant ine of the tow-iict, usually at the surface, 
but also at depths of from ten to one hundred fathoni.s ; and he 
finds the closest relation to exist between the surface fauna of 
any particular locality and the deposit which is taking place at 
the bottom. In allsctas, from the equator to the polar ice, the 
low-net contains Globigerina;. They arc more abundant and of 
a larger size in warmer seas; several varieties, attaining a large 
size and presenting marked varietal characters, arc found in the 
inlerlropical area of the Atlantic. In the latitude of Ker¬ 
guelen they are less numerous aid sniaUer, whde further 
south they arc still more dwarfed, and only one variety, the 
typical Globigivina Imlloidt's^ is rejiresented. The living Globi- 
geriiia; from the tow-net are singularly different in appear¬ 
ance from the dead shells w^e find at the bottom. The shell is 
clear and transparent, and each of the pores which penetrate 
it is surrounded by a raised crest, the crest round adjacent pores 
coalescing into a roughly hexagonal network, s'> that the pores 
appears to lie at the bottom of a hexagonal pit. At each angle 
of this hexagon the cre.st gives off a delicate flexible calcareous 
spine, which is sometimes four or five limes the diameter of the 
shell in length. The spines radiate symmetrically from the 
direction of the centre of each chamber of the shell, and the 
sheaves of long transparent needles crossing one another in 
different directions have a very beautiful effect. 'J'hc smaller 
inner chambers of the shell are entirely filled wdth an orange- 
yellow granular sarcode ; and the large terminal chamber usually 
contains only a small irregular mass, or two or three small 
masses run together, of the same yellow sircodc stuck against 
one side, the remainder of the chamber being empty. No defi¬ 
nite arrangement and no approach to structure was observed in 
I the sarcode, and no differentiation, with the exception of 
round bright-yellow oil-globules, very much like those found in 
some of the radiolarians, which are scaitcred apparently irregii- 
larlv in the sarcode. We never have been able to detect in any 
of the large number of Globigerina; which we have examined the 
least trace of pseudopodia, or any extension in any form of the 
sarcode beyond the shell. 

Major Owen {op. cit. ) has referred the Globigerina with spines 
to a distinct species, under the name of C. hirsuta. 1 am 
inclined rather to believe that all Globigerinoe are to a greater or 

* ** l)ie K.'idio]arien.'* Eine Monogr.iphie vuu Dr. Ernst Ilxckel. Berlin, 
1863, pp. i65, 167 

f Mr. Jeffreys desires to record his dissent from this concluwon, since 
(from his own observations, as well a.s those of Major Owen and Lieut. 
Palmer) he believes Globigerina to be exclusively an oceanic foraminifera 
inhabiting only the superficial .stratum of the sea. (Preliminary Report of 
the Scientific Exploration of the Peep Sea, ** Proceedings of the Royal 
Society," No. 121, page 443.) 
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less degree spiny when the ^ell has attained its full develop¬ 
ment. In specimens taken with the tow-net the spines are 
very usually absent; but that Is probably on account of their 
extreme tenuity ; they are broken off by the slightest touch. In 
fresh examples from the surface, the dots indicating the origin 
of the lost spines may almost always be made out with a high 
ower. There are never spines on the Globigcrinoe from the 
ottom, eveti in the shallowest water. Two or three very marked 
varieties of Globigerina occur ; but 1 certainly do not think that 
the characters of any of them can be regarded as of specific 
value. 

There is still a'good deal of obscurity about the nature of 
Orbulifia universa, an organism which occurs in some places in 
large proportion in the Globigerina ooze. The shell of Orbulina 
is spherical, usually about ’5 millimetre in diameter, but it is 
found of all smaller sizes. The texture of the mature shell 
resembles closely that of Globigerina, but it differs in some 
important particulars. The pores are markedly of two different 
sizes, the larger about four times the area of the smaller. 7 "he 
larger pores are the less numerous; they are scattered over the 
surface of the shell without any appearance of regularity; the 
smaller pores occupy the spaces between the larger. The crests 
between the pores are much less regular in Orbulina than they 
are in Globigerina; and the spines, which are of great length 
and extreme tenuity, seem rather to arise abruptly from the lop 
of scattered papiDx than to mark the intersections of the crest 
This origin of the spines from the papillse can be well seen with 
a moderate power on the periphery of the sphere. The spines 
are hollow and flexible; they naturally radiate regularly from 
the direction of the centre of the sphere; but in specimens which 
have been placed under the microscope with the greatest care 
they are usually entangled together in twisted bundles. I'hey 
are so fragile that the weight of the shell itself, rolling about 
with the motion of the ship, is usually sufficient to break off the 
whole of the spines and leave the papilhe only projecting from 
its surface in the course of a few minutes. In some examples, 
either those in process of development, or a scries showing a 
varietal divergence from the ordinary type, the shell is very thin 
and almost perfectly smooth, with neither papillie nor spines, nor 
any visible structure, except the two classes of pores, which are 
constant. 

The chamber of Orbulina is often almost empty; even in 
the case of examples from the surface, which appears from the 
freshness and transparency of the shell to be living, it is never 
full of sarcode; but it frequently contains a small quantity of 
yellow sarcode stuck against one side, as in the last chamber of 
Globigerina. Sometimes, but by no means constantly, within 
the chamber of. Orbulina there is a little chain of three or four 
'small chambers singularly resembling in form, in proportion, and 
in sculpture, a small Globigerina ; and sometimes but again by 
no means constantly, spines are developed on the surface of the 
calcareous walls of these inner chambers, like those on the te.st 
of Globigerina. The spines radiate from the position of the 
centre of the chambers and abut against the insides of the wall 
of the Orbulina In a few cases the inner chambers have been 
observed apparently arising within or among the sarcode ad her < 
ing to the wall of the Orbulina. 

Major Owen regards Orbulina as a distinct organism, nearly 
allied to Globigerina, but differing so far from it as to justify its 
separation into a special subgenus. lie considers the small 
inner chamber of Orbulina as representing the smaller chamber 
of Globigerina, and the outer wall as tlie equivalent of the large 
outer chamber of Globigerina developed in this form as an in¬ 
vesting diamber. Count Pourtalcs, Max-Schultze, and Krohn, 
on the other hand, believe, on account of the close resemblsuice 
in structure between the two shells, their constant association, 
and the undoubted fact that an object closely resembling a young 
Globigerina is often found within Oihulina, that the latter is 
simply a special reproductive chamber budded from the former, 
and capable of existing independently. 1 am rather inclined to 
the latter view, although I think much careful observation is 
still required to substantiate it; and some even of our own 
observations would seem to tell somewhat in the opposite direc¬ 
tion. Although Orbulina and Globigerina are very usually 
associated, in different localities, they are so in different propor¬ 
tions; and in the icy sea to the .south of Kerguelen, although 
Globigerina was constantly taken in the surface-net, not a single 
Orbulina was detected. Like Globigerina, Orbulina is most 
fully developed and most abundant In the warmer seas. 

Associated with these forms, and, like them, living on the 
surface and dead, and with their shells in various stages of decay 


at the bottom, there are two very marked species or varieties 
of Fulvinulina. /*. menardii^ and P, micheliniana. The general 
structure of Fulvinulina resembles that of Globigerina. The shdl 
consists of a congeries of from five to eight chambers arranged in 
an irregular spiral. As in Globigerina, the last chamber is the 
largest; the inner smaller chambers are usually filled with yellow 
sarcode; and as in Globigerina, the last chamber is frequently 
nearly empty, a small irregular mass of sarcode only occupying 
a part of the cavity. The walls of the chambers are closely and 
minutely perforated- The external surface of 1 the wall is nearly 
smooth, and no trace of a spine has ever been detected. Pul* 
vinuUna menardii has a large discoidal depressed shell, in 
diameter consisting of a series of flat chambers overlapping one 
another, like a number of coins laid down .somewhat irregularly, 
but generally in a spiral ; each chamber is bordered by a distinct 
somewhat thickened solid rim of definite width. On the lower 
surface of the shell the intervals between the chambers are 
indicated by deep grooves. The large irregular opening of 
the final chamber is protected by a crescentic lip, which in 
some specimens bears a fringe of spine-like papillae. This 
form is almost confined to the warmer seas. It is very 
abundant on the surface, and still more so during the day, at 
a depth of ten to twenty fathoms in the Mid-Atlantic ; and it 
enters into the composition of the very characteristic Globi¬ 
gerina ooze of the “Dolphine Rise** in almost as large pro¬ 
portions as Globigerina. Puknnulina micheliniana is a smaller 
variety ; the upper surface of the shell is flattened as in P, 
menafuiiij but the chambers arc conical and prolonged down¬ 
wards, so that the shell is deeper and somewhat turbinate. The 
two species usually occur together; but rnicheliniana has 
apparently a much wider distribution than P, mena^ dUf in which 
the former was limited to the region of the trade-winds and the 
equatorial drift-current, and was found rarely, if at all, to the 
south of the Agulhas current; the latter accompanied us south¬ 
ward as far as Kerguelen Land. Both forms of Fulvinulina, 
however, are more restricted than Globigeiina, for even P, 
micheliniana became scarce after leaving the Cape, and the 
wonderfully pure calcareous forcnatioii in the neighbourhood 
of Prince Kdward Island and the Crozets consists almost solely 
of Globigerina bulloides; and neither species of Fulvinulina 
occurred to the south of Kerguelen Land. 

Over a very large part of the ‘ * Globigerina-ooze ” area, and 
especially in those intertropical regions in which the formation is 
most characteristically developed, although the great bulk of the 
ooze is made up of entire shells and fragments of shells ol the 
above-described foramiiiifera, besides these there is frequently a 
considerable proportion (amounting in some cases to about 
twenty 2>er cent.) of fine granular matter, which fills the shells 
and the interstices between them, ami forms a kind of matrix 
or cement. This granular substance is, like the shells, cal¬ 
careous, disappearing in weak acid Co a small insoluble residue : 
with a low microscopic power it appears amorphous, and it is 
likely to be regarded at first sight as a paste made up of the ulti¬ 
mate calcareous particles of the disintegrated shells, but under a 
higher power it is found to consist almost entirely of ** coccoliths ” 
and “ rhabdoliths.” 1 need scarcely enter here into a detailed 
description of these singular bodies, which have already been 
caretully studied by Huxley, Sorby, Giimbel, Carter, Oscar 
Schmidt, Wallich, and others. I need only state that I believe 
our observations have placed it beyond a doubt that the “ cocco¬ 
liths” are the separated elements of a peculiar calcareous 
armature which overs certain spherical bodies (the ** cocco- 
spheres” of Dr. Wallich.) The rhabdoliths are the like ele¬ 
ments of the armature of extremely beautiful little bodies, 
which have been first observed by Mr. Murray, and naturally 
called by him *'rhabdospheres. Coccospheres and rhabdo- 
spheres live abundantly on the surface, especially in warmer 
seas. If a bucket of water be allowed to stand over night with 
a few pieces of thiead in it, on examining the threads carefully 
many examples may usually be found attached to them; but 
Mr. Murray has found an unfailing supply of all forms in th« 
stomachs of Salpue. 

What these coccospheres and rhabdospheres are we are not 
yet in a position to say with certainty; but our strong impression 
is that they are either algae of a peculiar form, or the reproductive 
gemmules, or the sporangia of some minute organism, probably 
an alga, in whicli latter case the coccoliths and rhabdoliths might 
be regarded as representing in position and function the ** amphi* 
disci” on the surface of the gemmules of Spongilla, or the spiny 
facets on the zvgospores of many of the Desmidese. There are 
many forms or coccoliths and rhabdolithsi and many of these are 
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BO distinct that they evidently indicate diffe rent species. Mr. 
Munay believes, however, that only one form is met with on one 
sphere; and tliat in order to produce the num erous forms figured 
by Haeckel and Oscar Schmidt, all of which, and many additional 
varieties, he has observed, the spheres must vary in age and 
development, or in kind. Their constant presence in the surface- 
net, in surface-water drawn in a bucket, and in the stomachs of 
surface animals, sufficiently prove that, like the ooze-forming 
foraminiferes, the coccoliths and rhabdoliths, which enter so 
largely into the copiposition of the recent deep-sea calcareous 
formations, live on the surface and at intermediate depths, and 
sink to the bottom after death. Coccospheres and rhabdospheres 
have a very wide but not an unlimited distribution. From the 
Cape of Good Hope they rapidly decreased in number on the 
surface, and at the bottom as we progressed southwards. The 
proportion of their remains in the Globigerina ooze near the 
Crozets and Prince Edward Island was comparatively small; 
and to this circumstance the extreme clearness and the unusual 
appearance of being composed of Globigerina: alone was pro¬ 
bably mainly due. We found the same kind of ooze nearly 
free from coccoliths and rhabdoliths in what may be considered 
about a corresponding latitude in the north, to the west of 
Faroe. 

Before leaving the subject of the modern chalk, it may be con¬ 
venient to pass on to stations 158, 159, and 160, on March 7th, 
10th, and 13th, on our return voyage from the ice. The first 
two of these, at depths of i,Soo and 2,150 fathoms respectively, 
are marked on the chart “ Globigerina ooze; ” and it will be 
observed that these soundings nearly correspond in latitude 
with the like belt which we crossed going southwards ; the 
third sounding at a depth of 2,600 fathomd is marked **re(] 
clay.’* I 

According to our present experience the deposit of Globi¬ 
gerina ooze is limited to water of a ceitain depth, the extreme 
limit of the pure characteristic formation being placed at a depth 
of somewhere about 2,250 fathoms. Crossing from these shal¬ 
lower regions occupied by the ooze into deeper soundings, we 
find universally that the calcareous formation gradually passes 
into and is finally replaced by an extremely fine pure clay, which 
occupies, speaking generally, all depths below 2,500 fathoms, 
and consists almost entirely of a silicate of the red oxide of iron 
and alumina. The transition is very slow, and extends over 
several hundred fathoms of increasing depth; the shells gradually 
lose their sharpness of outline and assume a kind of rotten ” 
look and a brownish colour, and become more and more mixed 
with a fine amorphous red-brown powder, which increases steadily 
in proportion until the lime has almost entirely disappeared. 
This brown matter is in the finest possible state of subdivision, 
so fine that when, after sitting it to separate any organisms it 
might contain, we put it into jars to settle, it remained for days 
in suspension, giving the water very much the appearance and 
colour of chocoUite. 

In indicating the nature of the bottom on the charts, we 
came, from experience and without any theoretical considera¬ 
tion, to use three terms for soundings in deep vrater. Two of 
these, Gl. oz. and r. cl., were very definite, and indicated 
strongly marked formations, with apparently but few characters 
in. common ; but we frequently got soundings which we could 
not exactly call either “ Globigerina ooze ” or “ red clay; ” and 
before we were fully aware of the nature of these we were in 
the habit of indicating them as **grey ooze” (gr. oz.) We 
now recognise the **grey ooze” as an intermediate stage 
between the Globigerina ooze and the red clay; we find that 
on one side as it were of an ideal line, the red clay contains 
more and more of the material of the calcareous ooze, while 
on the other the ooze is mixed with an increasing proportion of 
*‘red day.’ ’ 

Although we have met with the same phenomenon so fre¬ 
quency that we were at length able to predict the nature of the 
Attorn from the depth of the sounds with absolute certainty for 
the Atlantic and the Southern Sea, we had perhaps the best 
opportunity of observing it in our first section across the Atlantic, 
between Tenerifie and St. Thomas. The first four stations 
on this section, at depths from 1,5^5 2,220 fathoms, show 

Globigerina ooze. From the last of these, which is about 300 
miles from Tcneriflfe, the depth gradually increases to 2,740 
fathoms at 500, and 2,950 fathoms at 750 miles from Teneriife. 
The bottom in these two soundings might have been called grey 
ooze;” for alUiough its nature has altered entirely from the 
Globigerina ooze, the red clay into which it is rapidly passing 
still contains a considerable admiature of carbonate of lime. 


The depth goes on increasing to a distance of 1,150 miles 
from Teneriffe, when it reaches 3,150 fathoms ; there the clay is 
pure and smooth, and contains scarcely a trace of lime. From 
this great depth the bottom gradually rises, and with decreasing 
depth the grey colour and the calcareous composition of the 
ooze return. Three soundings in 2,050, 1,900, and 1,950 
fathoms on the **Dolphin Rise,” gave highly characteristic 
examples of the Globigerina formation. Passing from the 
middle plateau of the Atlantic into the western troiigli with 
depths a little over 3,000 fathoms, the red clay returned in all its 
purity ; and our last sounding in 1,420 fathoms before reaching 
Sombrero, restored the Globigerina ooze with its peculiar 
associated fauna. 

This section shows also the wide extension and the vast geo¬ 
logical importance of the red clay formation. The total distance 
from Teneriffe to Sombrero is about 2,700 miles. Proceeding 
from east to west, we have 


About 80 miles of volcanic mud and sand, 
If 350 ,, Globigerina ooze, 

„ 1,050 „ red clay, 

,, 330 ,, Globigerina ooze, 

,, 850 „ red clay, 

,, 40 ,, Globigerina ooze; 


giving a total of 1,900 miles of red clay to 720 miles of (ilobi- 
gcrina ooze. ” 

(he continued,) 


SCIENTIFIC SERIALS 


Tue Journal of the Chemical Society for^Oclober commences 
with a paper, by I'rof. Koscoe, On a new chloride of uranium. 
The new compound is the pentachloride UCI5, obtained by 
passing chlorine over a heated mixture of any oxide of uranium 
and charcoal. If the current of chlorine is slow, the substance 
forms dark needle-shaped crystals with a green metallic lustre and 
ruby red by transmitted light. When the chlorine is passed 
rapidly, UCI5 is formed as a brown powder. The compound 
decomposes on heating into the tetrachloride and free chlorine.— 
The next paper is on suberone, by C. Schoiiemmer and R. S, 
Dale. This body is formed by distilling suberic acid with lime 
according to the equation— 

2C8H14O4 ^ 2CO.J + 2 H .,0 + 


CH.»—CH.,-^CHuv 

I ‘ 

CH.J—CHa—CH/ 


llexanc is produced at the same time, and can be separated by 
fractional distillation. Pure suberone is a mobile liquid, boiling 
at 179“ to 181". The molecular formula is CyHjjO, and it is 
oxidised by nitric acid into an acid of the formula C7HJ2O4. 
'I'hc authors have examined the barium, calcium, and silver salts 
of this acid. The new acid has the same composition as the 
pimelic acid obtained by Hlasiwetz and Grabowsky from cam¬ 
phoric acid, but its properties are quite different, and it has been 
]}rovisionally named a- pimelic acid. The authors assign the 
following constitutional formula; to suberone and a-pimelic 
acid:— 

CH3—CHa-CO.OII 

CHa--CH„—CHa--CO. OH 
Suberone. a-PizncHc acid. 

Note on the crystalline forms of meconic and a-pimelic acids, by 
Dr. C. A. Burghardt.—On the action of earth on organic nitrogen, 
by E, C. C. Stanford, The experiments were made on mixtures 
of lean meat with ordinary loam-earth, and the author deduces 
therefrom the following conclusions :— I. Eatth mixed with 
organic nitrogenous matter is an indifferent dryer, and, except in 
considerable quantity, a poor deodoriser. 2. That the mixtures 
continuously lose nitrogen to about the extent of 73 per cent, in 
five months. 3. That the loss is perhaps wholly due to decay, 
the nitrogen being probably evolved as ammonia. 4. That in 
such mixtures the earth does not act as an oxidiser, no nitrifica¬ 
tion taking place.—The remainder of the journal is devoted to 
abstracts from foreign periodicals, many of whicli have been 
already noticed in these columns. 


Gazzetia Chimica Italianaj iasdeolo vL, viL, and viii., Octo¬ 
ber.—This part begins with a long and valuable paper by 
Koemer, entitled ** Studies of the Isomerism oi the bodies 
known as Aromatic Substances with six Carbon Atoms.” This 
research has led the author to study the action of nitric acid on 
acetanilide giving rise to the fonnation of nitro«acetanlljde. whidi 
is converted by potassium hydrate into a mixture of ortto* and' 
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meta-nitroaniline. Para-nitroaniline from ordinary dinitro-ben- 
zene is next treated of, then the reduction of meta-nitroaniline. 
lodobenzene acted upon by nitric acid yields ortho- and 
meta-iodo-nitrobenzene, the first' of which was converted 
by the action of nitro • sulphuric acid into a dinitro 
derivative, which, on treatment with a dilute solution 
of potassium hydrate, is converted into the potassium salt 
of ordinscry dinitrophenic acid, and by the action of alcoholic 
ammonia into ordinary dinitro-aniline. P'rom these reactions 
the author concludes that this dinitro-iodobenzene has the struc¬ 
tural formula i : 2 : 4. Diiiitro-iodobcnzene from meta-nitro- 
iodobenzene has been prepared and proved to be identical with 
the foregoing body; at the same time a small quantity of a second 
dinitro compound is j^roduced, which the author considers as the 
iodide of the /3 diiiitrophenol of llucbncr and Werner. The 
dinitro-aniline from this body has been prepared, and the consti¬ 
tution I : 2 : 6 is assigned to it. The author next enters into 
the consideration of this /3 diiiitrophenol—^a table comparing the 
fusion points of this body and its derivatives with those of the 
a compounds is given. The brominated derivatives of the aniline 
have been examined, and the constitution 1:2:4 assigned to 
the dibromo*aniline. A large section is next devoted to the 
three isomeric dibroir.o-beiizenes; dichlorobenzene is also con¬ 
sidered, and the three monobromo-toluenes. The action of 
bromine on the isomeric nitro-anilines has been studied, and con¬ 
stitutional formula* are assigned to the resulting compounds. 
The author then goes on to consider the preparation of the new 
dinitrobenzene and the products of its transformations. The 
mono-nitro compound has been submitted to a similar study, and 
likewise tlic mono-nitro derivatives of the dichloro-, chloro- 
bromo-, chloro-iodo-, bromo-iodo-, and di-iodo-benzene. Tlie 
next section is devoted to the constitution of the principal sub¬ 
stitution products of phenol. The isomeric monobromophenols 
are first treated of, then the following bodies in succession ;— 
dibromo-ortbo-nitroanisol, (he corresponding meta compound, 
Laurent’s bromodinitrophcnol, the dinitrochlorophenol of 13 ii- 
bois, and the corresponding bromo- and iodo compounds; 
finally, dinitro-para-dibromobeiizene, its phenol and aniline. The 
three isomeric tribromobenzenes are next treated of: nitrotribro- 
mobcnzenc and the products of its decomposition. I'he consti¬ 
tution of the di-derivatives is discussed, and the present state of 
our knowledge with respect to the ortho-, para-, and meta- series 
of the aromatic compounds is well displayed in a scries of tables. 
The remainder of this paper, of which the foregoing is but an 
imperfect outline, is entirely devoted to theoretical considerations. 
—The next ps.per is a preliminary note on the action of hydriodic 
acid on santonic acid, by S. Cannizzaro and D. Amato.—This is 
followed by a pa])er by the same authors on metasantonine, to 
which the formula CioHiflOj, is assigned.—Quantitative determi¬ 
nation of the atomic group C^jITsO contained in acetyl substitu¬ 
tion products, by Fausto Seslini.—On the action of bromine on 
anhydrous chloral, by A. Oglialoro.—x\llylate of chloral, by the 
same author.—^Transformation ofbenzamide intobcnzoic aldehyde 
and alcohol, by Trof. J. Ouarcschi,—Action of sulphur on 
calcium carbonate, by E. Tollacci.—On the production of ozone 
by means of the electric discharge, by C. Giannetti and A. Volta. 
—On the necessity for searching for phosphorus in the urine in 
cases of poisoning, by F. Selmi. The same author contributes 
a paper on milk.—The concluding paper is by M. Mercadante, 
on the behaviour of tannic acid when used in agriculture.—The 
part concludes with notices of current foreign work in technical 
chemistry. 

Bulletin de la [Social/ d'Anthropologic de Paris^ tome neu- 
viemc.—M. Dareste, in reply to the discussion which his paper 
on double or twin monsters (as given in a former number) had 
called forth, explains the nature of the observations on which 
his deductions were based. It would appear that after sub¬ 
mitting nearly 8,000 hens’ eggs to the process of artificial incu¬ 
bation, he obtained nearly 4|000 anomalies or monstrosities, but 
of these only about thirty were double embryos or twin mon¬ 
strosities. A similar result ,has been observed in the case of 
osseous fishes; and Jacobi, who was the first to discover (in the 
course of the last centunr) the mechanism of fecundation among 
these fishes, had noted the proportion of twin monsters in fishe? 
eggs. Ills observations and those of Lerebouillet coincide with 
the result obtained by M. Dareste, that while external conditions 
may often determine the formation of simple monsters, they are 
absolutely without effect in regflurd to the evolutions of double 
nmnstrosities.—M. M. A, Bertrand, in a communication specially 
addressed to the vSociety, has propounded the novel hypothesis 


that the discovery of the manipulation of metals, as copper, tin, 
iron, silver, and lead, is due to Oriental peoples, with whcmi it 
was far advanced at a period when Europe was still in a state of 
barbarism. He, moreover, is of opinion that these arts came 
from a common centre by two channels, viz., the valley of the 
Dnieper and the valley of the Danube, in the latter of which the 
semi-barbarous Slavonic tribes still practise these arts very 
much as they first learned them from their Asiatic neighbours.— 
M. Hamy considers, in a short paper, the value as a distinctive 
pali'contological character of the bifid condition of the canines in 
the Smeermaas jaw. He had frequently before noticed a trans¬ 
versal flattening in other fossil canines, and since his examination 
of the Smeermaas jaw he has found two other examples of this 
from the Quaternary period.—M. Broca discusses at length the 
influence of humidity on the form and dimensions of fossil 
crania, and deduces from his observations the general conclusions 
that the capacity of crania varies greatly in accordance with the 
hygromctric condition of their walls; that in drying, after re¬ 
moval from a humid soil, they undergo a considerable retractiofi, 
amounting in some instances to fully twenty cubic centimetres ; 
that the walls of fossil crania are hygromctric ; and that, con¬ 
sequently, no comparative observations of cranial capacity have 
any value unless all the crania have been exhumed for a space of 
many months. 

The August number of the Bulletin dc la Society d'Acclimata- 
tion de Paris opens with a list of the various animals and plants 
which the society is prepared to lend to its members, with a view 
to establishing any new or rare forms of animal or vegetable life 
in different parts of the country. This is an organisation which 
might usefully be adopted in England.—A paper by M. B. Rico 
shows how varieties of Salmonida'j may be kept in enclosed 
waters, and points out—as Mr. Buckland has proved in England 
— that salmon and trout will keep in good condition in enclosed 
places with a good supply of food and of running water.—Dr. 
Turrel, in a paper entitled “ Les Oiseaux et les Tnsecles,” combats 
the theory of M. Perris that birds have very little effect in check¬ 
ing the increase of insects, lie thinks that to the indiscriminate 
slaughter of small birds may be traced, to a certain extent, the 
sprcail of the Phylloxera.—Mr. R. Trimcn contributes an interest¬ 
ing paper on the animals and useful plants of the Cape of Good 
Hope, from which it appears that there are no mammalia indi¬ 
genous to South Africa which have been employed as beasts of 
burden ; but the colony is rich in edible animals and valuable 
birds.—M. Cabonnier announces the arrival from India of several 
specimens of three varieties of fish never hitherto brought to 
Europe—the Auahas scandens or Climbing Perch, the Telescope 
Fish, and the Gourami.—The Phylloxera is the object of various 
notes and suggestions, with the view of providing some means of 
rresling its progress. 

Beale Istituto Lombardo^ Rcndiconti, vol. 7, fasc, viii.— 
Prof. Giovanni Cantoni contributes a note, ** Researches on Hetc- 
rogenesis.” Ten years ago the Academy appointed a committee 
to investigate spontaneous generation, which from time to time 
reports its experiments. Dr. Grass! and Dr. Macagno, at Asti, 
have devoted themselves to the question of vinous fermentation. 
With saccharine solutions and new wine, they obtained the 
cryptogams characteristic of vinous fermentation. A certain 
number appeared in flasks hermetically sealed and heated for 
half an hour to lOO**, and some occurred in flasks containing air 
filtered through cotton-wool, and washed both in sulphuric acid 
and an alkaliuf solution. These observers affirm that raising 
the temperature of wine does not destroy Pasteur’s germs, owing 
to a special combination between the liquid and the small quan¬ 
tity of free oxygen remaining in the scaled vessel.—The next 
paper, On the limits of electrical resistance in non-conductors, 
is by the same author.—Prof, Giovanni Zoga gives an account 
of the Anatomical Museum of Pavia, which contains 638 pre¬ 
parations, of which 38 are complete skeletons, 26 male and 12 
female, var>iDg in age from the foetus of two months to loi 
years. Most of them are Italian, though two are German, one 
American, one Moor, and one Egyptian. There are 200 skulls 
and 400 portions of different skeletons. Of these skulls only 46 
are females, and although the greater part are Italian, they in¬ 
clude representatives of the various nations of Europe, Asia, and 
America, and of different social grades. The author mentions 
peculiarities seen in the several bones, and gives measurements 
of the skulls.—^The last article is by Dr. Guido Grass!, and is 
devoted to the explanation of a new reflecting balance. This is 
a common balance with a reflector fixed above the index. He 
details experiments to show the way in which it may be used, 
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and its advantages in the physical lalK>ratory, since the fiftieth 

S Lft of a milligramme can be estimated by it quicker than by 
e ordinary method. 


SOCIETIES AND ACADEMIES 

London 

Physical Society, Nov. 21.—Dr. J. 11 . Gladstone, F.R-S., 
president, in the chair.—Prof. Maclcod described a simple 
arrangement he had devised for showing internal resistance in 
battery cells. Two tubes about half a metre long, one of which 
is about twice the diameter of the other, are closed at their lower 
ends with corks. On the corks and within the tubes rest two 
discs of platinum foil connected with binding screws by platinum 
wires passing through the corks. The plates are covered with 
chloride of silver and the tubes are filled with a solution of 
chloride of zinc. Each tube is provided with a disc of amal¬ 
gamated zinc soldered to a long insulated copper wire. The 
discs are cut so that they nearly fit the tubes, one being exactly 
double the diameter of the other, and therefore exposing four 
times the surface to the action of the liquid. On connecting the 
terminals with a galvanometer, the current will be found to in¬ 
crease as the distance between the zinc and platinum ])lates is 
diminished by lowering the zinc plate into the lube. In order 
to obtain the same deflection of the galvanometer by the narrow 
cell, the distance between the plates must be one-fourth those of 
the larger ones. 'I'he apparatus may also be used to show that 
ojiposed cells of the same kind will not produce a current. For 
this purpose the platinum plates arc connected together and 
the two zinc plates joined to the galvanometer. No cur¬ 
rent will flow, whatever the distance between the plates.— 
Mr. James Paillie Hamilton, of University College, Oxford, made 
a communication on the aiqdication of wind to stringed instru¬ 
ments, Ml*. Hamilton commenced with a short history of the 
efforts which had been made to bring the Eolian harp under 
human control, and explained how he himself had taken up the 
matter from Mr. John Farmer on leaving Harrow School. Mr. 
Farmer had succeeded in getting wind to do the work of a bow 
upon a string by attaching a reed to the end of it, forming thus a 
compound string from which a few notes of great beauty could 
be obtained. Mr. Hamilton, in attempting to complete a per¬ 
fect instrument, soon found he had undertaken an almost impos¬ 
sible task, from difficulties which he explained to the Society. 
Failing to obtain advice or assistance, either from scientific men 
or from the musical instrument makers, he was once more thrown 
upon his own resources, and, conscious both of his responsibility 
and difficulties, resolved to leave for a time his university career, 
and to investigate to the uttermost a matter on which no infor- 
matiun could be there obtained. The results of his investigations 
were then shown to the Society. After two years of labour, 
Mr. Hamilton had not only gained experience sufficient to per¬ 
form what he had undertaken, but had also discovered tliat by a 
different mode of employing the same material, />. a string and 
a reed, he could secure for a string the advantages it afforded by 
an organ-pipe in addition to those which it already possessed. 
Showing a pianoforte string on a sound-board, he said : Such 
strings already possess certain advantages; fii*st, simplicity of 
reinforcement by a common sound-board ; second, economy of 
space ; third, blending of tone ; and fourth, sympathy. Can I 
also secure for this string the advantages of an organ-pipe— 
namely, first, special reinforcement; second, volume of tone; 
third, choice of quality; and fourth, sustained sound ?*’ Accord- 
ingly, an open diapason pipe was proposed for imitation, and, to 
the general surprise, the string was made to exactly imitate it 
in all Uicsc respects. Another string was next sounded, repre¬ 
senting the note of the largest organ-pipe in use, in con¬ 
junction with other notes, satisfying the hearers that not only 
could a string do all the work of an organ-pipe in giving 
volume and sweetness to the note reinforced, but could afford 
the exquisite sympathetic and blending power hitherto peculiar 
to strings. Such notes were also sounded seven octaves apart. 
The reinforcement corresponding to the pipe was secured by 
the utilisation of a node which cut off from the string a segment 
corresponding to the note reinforced, presenting to all appearance 
the phenomenon of an organ built by nature out of a string. This 
node being a source of motion, is mso utilised for gaining quick¬ 
ness of speech, since a cord, acting as a damper and stretched across 
the nodal line of a series of strings, serves to communicate instan¬ 
taneous sound from key to key. Another invention of Mr. 


Hamilton’s was a string which could not be put out of time, to 
the great surprise of those who attempted to do so. He also 
exhibited a new pianoforte string, which by its purity and volume 
of tone showed that the results of a grand pianoforte could be 
obtained in a cottage instrument. Mr. Hamilton having satis¬ 
factorily answered several questions respecting possible objections, 
concluded by reminding the Society tliat it was in attempting 
faithfully to carry out the designs of another man that he was now 
in a position not only to perform what he had undertaken, but 
had also been permitted to bring into use a simpler, purer, and 
grander source of sound than had been contemplated when he 
laid his hand to a task which he was still engaged in perfecting. 

Anthropological Institute, Nov. 24.—Prof. Busk, F.R.S., 
president, in ths chair.—Col. Lane Fox exhibited and described 
specimens of stone implements, bows, arrows, and blowpi]ics 
from San Jose, Costa Rica. Mr. Charlesworth exhibited charac¬ 
teristic figure^, carved in amalgam by Mexican miners, and a 
chaplet of gold and silver coins as worn by the women of Naza¬ 
reth.-—A brief paper by the late Mr. Cotes worth was read, On 
ruins in the neighbourhood of Palmyra; with Notes on some 
skulls found therein, by the President. The ruins described 
were groups of towers and tombs lying north and south of the 
Kuryelein road on the hills facing the castle, Tn one of these 
towers were discovered many skulls and other human remains, 
some of which were exhibited on the table. The date of their 
deposition could not, in the opinion of the author, be less than 
i,Soo to 2,000 years ago. There were also large underground 
tombs showing the same anangements as in the towers. An 
examination of the remains by the President showed that they 
belonged to individuals of a dolichocephalic race of large rather 
than small stature, but by no means gigantic. A short time 
since Capl. Burton had forwarded skulls to the Institute i>ie- 
senting the same characteristics as the specimens under con¬ 
sideration.—Mr. W. Bollaert contributed Notes on some Peruvian 
antiquities, and exhibited a scries of drawings and jrhotographs 
in illustration, which he gave to the Institute. 

Manchester 

Literary and Philosophical Society, Nov. 17.--Edward 
Schunck, F.R.S., president, in the chair.--Some rcmaiks on 
Dalton’s first tabic of atomic weights, by Prof. Henry E. Ro^coc, 
F.R.S. This has already appeared in Nature, vol. xi. p. 52. 
—Action of light on certain vanadium compounds, by Mr. 
James Gibbons.—On basic calcium chloride, by lliiriy Grirnsliaw, 
F.C.S.—On the structure ofStigmaria, by I’rul. W. C, William¬ 
son, F.K.y., which wc hope to give next week. 

PHIJ.ADEII'HIV 

Academy of Natural Sciences, July 21.—Dr. Ku^ch- 
enberger, president, in the chair.—Prof. Persifor bVa/cr, 
juii., described a coal-cutting niacliine, designed by Mr, 
James Brown, of Brazil, Indiana. It consists of a steel or 
iron wheel, set in a frame, connected with, the pneumatic 
engine, which runs in rails laid parallel to the lace of the 
heading, which in this case may be several bundled yards king. 
On the outer iJeriphery of this wheel are arranged twenty or 
thirty triangular-shaped pieces of steel, united with it at one of 
their apices by a pin. In the middle of the opposite side, 
which is curved, arc firmly-fixed chilled-steel teeth, whicli set 
themselves by friction against the coal to the proper position for 
cutting, as the wheel is rotated to the right or left. The motion 
is imparted by means of a small-toothed wheel which moves in 
rack-work on the under-surfacc of the wheel. 

July 28.—Dr. Ruschcnbcrgcr, president, in the chair,—On 
report of the committees to which they had been referred, the 
following papers were ordered to be published :—Description of 
a new species of Helix, by James Lewis, M.I).—On some 
Batrachia and Nematognathi, brought from the Upper Amazon by 
Prof. Orton, by Edward D. Cope.--Notes on American Lepi- 
doptera, with descriptions of twenty-one new species, by Aug. R. 
Grote.—Determination of the Species of Moths figured in the 
“ Natural History of New York,’* by Aug. R. Grote, A.M. 

Aug. 4.—Dr. Ruschenbeigcr, president, in the chair.—Mr, 
Thomas Meehan exhibited some branches of Acer PennsyU 
vanicum^ Lin. (A. striatum^ Lamb), whicli had a remarkable 
system of dimorphic loliage. The first pair of leaves developed 
after the bursting of the bud in the spring, were larger and more 
perfectly developed than any subsequent ones. The next pair 
were usually lancelinear. Occasionally there was a tendency to 
the production of a pair of lobes, but usually the margins were 
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entire or sparsely serrulated. The third and subsequent pairs of 
leaves partook of the form of the ,first pair, though seldom so 
lai^. It was worthy of remark, that in plants with alternate 
leaves, the leaves with their axial buds were generally about the 
same size. In some few instances there were variations in the 
size, espQcially in the i arrangement of the leaves on the 
stem, in opposite leaved plants the rule was the other way ; 
one bud or one leaf, either in the blade or petiole, being larger 
or longer than the other. In the maples this was especially the 
case. At times the petioles in some cases would be not more 
than half the length of the opposite. He had found this especial 
peculiarity, however, in no otner species but A. Pettnsylvanicufn 
that he had been able to examine, which included most in 
common cultivation. It might be in A, spicatum, Lam., which 
he had not been able to examine this season, and which he sup¬ 
posed to be but a variety of A, Pmnsly^vanicum, 

Aug. 25.—Dr. Rusebenberger, president, in the chair.—Prof. 
Leidy exhibited a living specimen of the freshwater ciliated 
polyp, formerly described by him under the name of PectinatcUa 
ma^s^nifica, PectinatcUa is by far the largest of all the known 
freshwater ciliated polyps, and, indeed, is not surpassed by 
any of the marine forms known to us. It has not been deter¬ 
mined whether the huge Pcctinatella colonics start each from 
a single individual, or are the result of the confluence of a 
number of small colonies. On the approach of winter the 
colonies die and undergo decomposition, in which process the 
remarkable winter eggs or statoblasts are liberated. These are 
provided with anchor-like spines, by which, as in the case of 
the eggs of skates and sharks, they become attached to various 
fixed bodies. In examining various common animals of our 
household, Prof. Leidy had found a thread-worm infesting the 
common house-fly. The worm is from a line to the tenth of 
an inch long, and lives in the proboscis of the fly. It was 
found in numbers from one to three in about one fly in five. The 
parasite was first discovered in the house-fly of India, by the 
English natumlist, Mr. H. J. Carter, who described it under the 
name of Filaria musae^ and suggested the opinion that it might 
be the source of the Guinea worm, Filara tnedincnsis, in man. 
Mr. Carter states that he found from two to twenty of the worms 
in one fly of three. Dr. Diesing referred the parasite to a 
new genus with the name of Hahronema musat. The singular 
position in which the worm lives suggests the many unsus¬ 
pected places we have to search to find the parents or offspring 
of our own parasites. 

Paris 

Academy of Sciences, Nov. 16.—M. Bertrand in the 
chair.—The following papers were read:—On a new class 
of organic compounds, the carbonyls, and on the true 
function of ordinarv camphor, by M. Berthelot. The author 
classes as carbonyls the three bodies, ordinary camphor, 
oxide of allylenc, and diphenylacetone.—Action of heat on 
ordinary aldehyde, by M. Berthelot—On the carpellary theory 
according to the Liliacese and the Melanthaceae, by M. 
A. Trecul.—On wounds from trepanning and their dressing, by 
M. C. Siklillot.^—Observations on the November shooting stars, 
by M. Leverrier.—On the age of the Pyrenean red sandstone 
and relationship to the Saint-B^at statuary marble, by M. A. 
Leynierie.—On electric induction, by M. P. Volpicelli.—Action 
exercised by an electro-magnet on the spectra of rarefied gases 
traversed by the electric discharge, by M. J. Chautard. The 
author has hitherto examined only the spectra of metalloids. 
The magnet appears to influence the number, position, fineness, 
&c., of the spectral lines in a special manner for each element. 
—Note on magnetism and on a new exploding fuse, by M. 
Trove.—On the circulatory system of tlie Echinidse, by M. Edm. 
Perrier.—Note on the manuflicture of paper itomgombo {IMiscus 
t'sculeft£us), and on the industrial uses of this pkint, by M. £d. 
Laudrin.—On the relationship existing between the chemical 
composition of the air in the swim-bl^der and the depth at 
which the fish are taken, by M. A. Moreau.—Unwholcsomeness 
of the Seine in August, September, and October, 1S74, by 
M. Boudet—Method pursued in searching for the most effica¬ 
cious substance for resisting Phylloxera at the viticultural station 
of Cognac, by M. Max Cornu.—Effects produced the first 
frosts on the jphylloxerised vines in the vicinity of Cognac, by 
M, Maurice Gix^.—A despatch was read from the French 
Munster at Pekin, and a letter from M. Fleuriais, announcing ^e 
^fe arrival and installation of the Transit of Venus Expeoilion 
5“ city.—On two points in the theory of substitutions, by 

M. C. Jordan.—On fluorene, by M; Ph. Barblcr. The formula 

it* 


for this hydrocarbon is Cn^Hio. The author has examined mi^y 
of its derivatives.—On the marsuplum of the eye of birds, by 
MM. J. Andre and Beauregard.—New method for the antiseptic 
occlusion of wounds, by M. Saiazin.—On the mutability of 
microscopic germs and on the passive function of the organisms 
classed as fermeftts^ by M. J. Duval.—^The carboniferous lime¬ 
stone soil of the Pyrenees, by M. Henri Magnan.—The shooting 
stars of November 1874, by M. Chapclas. 

Nov. 23.—M. Cl. Bernard in the chair.—The following papers 
were read :—Meridional observations of the minor planets made 
at Greenwich Observatoiy (forwarded by Sir G. B. Airy, Astro¬ 
nomer Royal) and at the Observatory of Paris during the third 
quarter of the year 1874, communicated by M. Leverrier.— M. 
H. A. Weddell communicated a botanical note on the algoli- 
chenic theory.—Note on the gum-bcaring Acacia of Tunis, by 
M. Doflinet-Adanson.—On new improvements in magneto-electric 
machines, by M. Z. T. Gramme.—On the saccharine matter 
contained in mushrooms, by M. A. Miintz.—Effects of potassiufn 
sulphocarbonate on Phylloxera, by M. Mouillefert.—M, Max 
Cornu presented a paper containing the continuation of his 
researches for the most efficacious substance for the destruction 
of Phylloxera.—Experiments made on branches of vine immersed 
in water containing various substances in solution, by M. A. 
fiaudriinont.—Facts relating to Phylloxera and to the submersion 
of vines and cereals; application of M. Naudin’s process to vines 
that cannot be submerged, by M. G. Griinaud.—On the stability 
of the equilibrium of a heavy body resting on a curved support, 
by M. C. Jordan.—Influence of temperature on the coefficient of 
capillary flowing of liquids, by M. A. Gucront.—On the product 
formed by the addition of hypochhirons acid 10 iiropylene, by M. 

L. Henry.—On the Actinia* of the oceanic coasts of France, by 

M. P. Fischer.—New researches on the organogenesis of Lopho-^ 
spermnm crubens^hy M. Fremineau.—M. E. Duclie in in communi¬ 
cated a note concerning the invention of the circular compass. 
—During the meeting the perpetual secretary announced to the 
Academy the safe arrival at Sydney of MM. Andre and Angot, 
the members of the Transit of Venus Expedition who are to 
observe this phenomenon from Noumea. 
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London 

THURSDAY^ December 3. 

I.iNNKAN Society, at 8.—Observations on Bees and WasM: Sir John 
Lubbock, Barr., F.R.S.—On the Classification of Animals: Prof. Huxley, 
F.R.S. 

Chemical Society,^ at 8.«—On the Colour of Cupric Chloride; W. N. 
Hartlev.—Oii the Formula of the Alums: S. Lupton. 

FRIDAY, December 4. 

Geologists* Association, at 8.—On the Conditions which determine the 
presence or absence of Animal I.ife on the Deep-Sea Bottom : Dr, W. B. 
Carpenter, F.R.S. 

‘ SATURDAY, December 5. 

PiivsicAL Society, at 3.—On a Strophoiaeter : T. Hearson.—On a method 
of demonstrating the Expansion of Solids : Prof. G. C. Foster.—On the 
£lc( tiolysis of certain Metallic Salt.s: Dr. J. H. Gladstone and A. 'I'ribc. 
MONDAY t December 7. 

Entomological Society, at 7. 

Royal Institution, at 2.—General Monthly Meeting. 

Society ok Arts, at 8.—Cantor Lecture; Alcohol, its Action and Use; 
Dr. B. W. Richardson, F.R.S. 
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PiioTOGKAniic SoriRTV, at 8. 

ANTHHoroLOGiCAL INSTITUTE, at 8.— Notcs On soiiic Tumiili and Stone 
Circles, near Castlclon, Derbyshire: Kookc Pennington, LL.D.—Some 
account of a Leaf wearing Tribe on the Western Coast of India : M. J. 
Walhouse.—Further notes on the Slone Monuments of the Khasi Hills: 
Major Godwiii-Austcn. 

Wpsr London .Scientific Association, at 8.—Phy.sical Geography of the 
Ocean : Dr. J. Foulcrton. 

Metkoi'OLitan Scientific Association, at 7. 

Athena'um J.iterary and Scientific Society, at 8.—The Life of the 
('oal Peiiod : Pi of. Morris. 
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Society of Arts, at 8.—The Protection of Buildings from Lightning: Dr. 
R. J. Mann. 

iNSTiTonoN of Civil Engineers, at 8. 

THURSDAY, Dfcembeu 10. 

Mathematical Society, at 8.—Two IiCtters from M. Mannheim on Three 
and Seven Bar Motion. Communicated by J J. Sylve.slcr, F.R.S.—On 
the Potenlinls of Polygons and Polyhedra : Prof. Cayley, F.R..S. 
Edinburgh 

THURSDAY, Decemdek j 

Geological Society, at8.—On Phenomena of Wcatlicr Action and Glacia¬ 
tion exhibited by the Alps of Switzerland and S.ivoy : Ralph Rich.'irdsoti. 
— On the different convulsions which the Eartli’s Crust has undergone 
since tlic deposition of the Old Red Sandstone : G. II. M. Binning Horne. 

Leed.s 

MONDA Y, December 7. 

GFOLOf’.iCAL Assot lATioN, at 8 —'Dic Antiquity of Man; Dr. H. A. Allbult. 

TUESDAY, December 8. 

N.\turalists* Field Club, at 8.—'Council Meeting. 
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TUBNUILL STBEET, NEAB FABBIN6D0N STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OF 
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AppoinimenL 
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Council Medals 1851. First Class Medal ^ 1854 and 1862. 


Now Ready, Frice One Shilling, 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR DECEMBER 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE JIELIOTYPE AND OTHER PERMANENT PROCESSES, 

Edited by JOHN FORBES-ROBERTSON . 

“ARS ARTIS CAUsA, ITAQUE HOMINIS/' 

Contents of December Number.— Our Illustrations:—!. “La Source,” by Ingres. 2. “ St. Thomas,” by 
Correggio. 3. “ Art in Lamps.”—The Exhibitions :—The French Gallery.—Hans Makart’s “Venice doing Homage 
to Catarina Carnaro.”—New British Institution, Old Bond Street.—The Revised Theory of Light. No. IV. —Art 
Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art"that 
fresh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—^Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London ; SAMPSON LOW and CO., 188, Fleet Street, E.C. 


On the 4th December will be published, crown 8vo, cloth, $s. 

History of the Conflict between Religion and Science. 

By JOHN WILLIAM DRAPER, M.D., LL.D., 

Professor in the University of New York. 

*** Being Volume XIII. of “The International Scientific Series.” 

HENRY S. KING & CO., 65, CORNHII.L, and 12, PATERNOSTER ROW. 


AGRICULTURAL PUBLICATIONS. 

THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers : the Manurial Value of tlie Residue from each 

article. 

Opinions of the Press, 

It is clearly a very useful indicator of the values 01 the foods for cattle.”— Athenaaum. 

*‘The chart cannot fc^ to be very useful to the keepers of horses and neat-stock, and it will be an * eye-opener * to many who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods .”—Sporting Times, 

** A very useful table, pie system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultund and Horticultural Association .”—Land and Water, ' 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Current of the A^coltuml and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and m general Trading. Price 6 d, per month, or 5^. per annum, post-free. 

Vols. L, IL, and HI. of the “Agricultural Economist” for 1870, 1871, and 1872; price 7 j. 6 d. each: 

Preparing for Publication (Second Edition), 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guano, Superphosphates^ 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 

London r 176, FLEET STREET, E.C, and 47, MILLBANK STREET^ S.W. 
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PRICE IS. f>d. MONTHLY. 

Now Ready, the DECEMBER number of 

THE PRACTITIONER: 

A JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

KDITKD BY 

T. LAUDER BRUNTON, M.D., F.R.S. 

MEMBKR OF THE ROYAL COI.T.ECJK OF PHYSICIANS ; 

CASUALTY PHYSICIAN TO ST. HARTUOLOMF.VV'S HOSPITAL; AND LKCTUKKR ON MATERIA MEDICA AND 
THERAPEUTICS IN ST. BARTHOLOMKW’s HOSPITAL SCHOOL. 
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ORIGINAL COMMUNICATIONS:^ 
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W. R. BASHAM. M.D- Calculous DLe.isc of the Kidneys.—Calculous Pyeliti?. 
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'J'. LAUDER BRUNTON, M.D.—On ilie Physiology of Voiniiiiig and the Action of Anti-Emetics and Emetics. 
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Report on the Action of Mcrciirv, Podopliyllin, and Tar.ixacum on the Bih’ary Secretions. By J. Hughes BennHt, M.D, 
F. R..*^. E.—On the Fiiricional Derang^^ments of the Liver ; being the Croorii.in Tv»*ciures for 1874. By Charles Miiichis. n 
M.D.. F.R.S. — Lessons in Larvngoscopv. including Rhifioscopy and the Diagno^i'^ anrl 'rrcatnient of l)i>cise-* of the 
TJiroat. By Prosser James, M.D., M.R.C. P.- 'Notes of Demoiisirations on Physiological CJiemiatry. By S. W. 
Moore, F.C.S. 
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THE NEW DEPARTMENT OF PUBLIC HEALTH, 
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SCARLET FEVER PRE'^ERVES. 

INTERNATIONAI. HYGIENE.—THE DIFFUSION OF CHOLKRV IN EUROPE. 

PROFESSOR PARKES’S REPORT ON HYGIENE. 

MACMILLAN AND CO., LONDON. 


Immediately, 8vo, price Ss. 61, 

ENGLISH MEN OF SCIENCE, THEIR NATURE & NURTURE. 

By FRANCIS GALTON, P.R.S., 

Author of “Hereditary Genius,” &c. 

MACMILLAN AND CO., LONDON. 
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h.»:r or whiskers with this beautifully pcifunicd Wash, in *4 hours the 
hair becomes its oiiginal colour, and rtinaiji.s so by an occf^Monal using. 
tos. Cid, Sent for P.O order. — ALEX. ROSS, 948. High Bolborii, Lou¬ 
don : and all Chemists. 
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which, applied to the nose for an hour daily, so duocts the soft cartilage 
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to perfection. Anyone can use them, andawithout pain. Price lor. 6^., 
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THE REV. SIR EDWARD REPPS JODRELL, BART. 

To Messrs. FELTOE an l SONS, 26, Conduit Street, Bond Street, W.—When at Sail I received an 
Analytical Report of your Sri^TIALITE SHF-RRY, and you mirst forgive me for saying that at first I 
regarded the whole matter a8 a most egregious piece of humbug. Having, however, tasted the wine in 
question, and found it most agreeable to the palate, I determined, on my own responsibility, to have it 
analysed for myself, having fully also determined previously to expose any hoax pro bono publico^ or to give 
you the bentfit of the analysis should it turn out in your favour. I have tlie pleasure to forward you 
I^rofessor Redwood’s (of the Pharmaceutical Society of Great Britain) Analysis, which says more than I 
can express. I am very particular as to the wine I drink, and as I have been hitherto buying everyday 
Sherry at 60 s. ® dozen, I am rejoiced to find now that I can purchase wine of equal strength and superior 
bouquet at half that price. This should be known to the general public, and you can make any use you 
deem proper of this letter, and also of Professor Redwood’s most elaborate analysis.—Yours faithfully (Signed), 

EDWARD REPPS JODRELL, 21, Portland Place, London, Dec. 9, 1873. 

FELTOE AND SONS, 

BY APPOINTMENT TO THE ROYAL FAMILY 

{liSTAISLlSIlED 59 YICAKS), 

ARE SOLE I’ROI'RIETORS AND IMPORTERS OF THE 

“SPECIALITE” SHERRY. 

It has been Exhibited as a DIETETIC by special permission (a rare privilege) in the Museum of the 

BRITISH MEDICAL ASSOCIATION; 

IS ADOPTED AND RECOMMENDED BY NEARLY 

2,000 PHYSICIANS AND SUBGEONS 

FOR ITS 

VALUABLE DIETETIC QUALITIES. 

“ FREE FROM ACIDITY AND HEAT.”— 77 /.* iJrilhh Medical Jmrnal. 

“ VALUABLE FOR GOUTY (;U URIC ACID TENDICNCIES.”—Du. Haruwicke, MeUvpiditan Analyst, Coroner 
hr Middlesex. 

•• HA.S A GREAT MEDICAL UEVUTXllOtl.”—Medical A’econd. 

“ CONTAINS NOTHING FOREIGN TO THE GRAPE.”— Prokessor Redwood’s Anah'sis above referred to. 

“ TO THE MEAL OF A PATD:NT SUFFERING FROM DYSPEPSIA IT WOULD BE VALUABLE."— 
Medical Times. 

“ UNADULTERATED CVikYE-]\ 5 KE.”-United Sendee Catelte. 

“ A REMARKABLE FINE PURE PALE WINE.”— 7 »# Standard. 

“THE OLD-FASHIONED NUTTY FLkVOVK.’’—Court foumal. 

“ THE REV. SIR EDWARD REPPS JODRELL, BART., HAS DONE AN ACT OF KINDNESS TO THE 
PUBLIC, Idevicw. 

30s. per DOZEN. £18 per QUARTER CASK. Cash onl;. Carriage Paid. 

COMMIT S TREET, L O NDON; MANCHESTER AND BRIGHTON. 

Printed b> R, Clav, Sons R Tavi.on, at 7 *rd 8, Bread Street Hill, In the City of 1 oodon, and publnbed By Macmuxaii 9 l Go,» 
at ibe Office, *9 ai d Bedford Street Covent Carden,— Thursijav, December 3, 1874, 
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LONDON INSTITUTION, 

FINSBURY CIRCUS. 

A Limited Number of Tickets for the coming Lecture Season will be issued 
to the Public. 

The following LKCTURES will he delivered on MONDAYSf at Five p.m. 

** Cremation/’ Jan. asth, by Mr. Akmvtaok Bakhwfll, j 

“ The Funclion.s of tlie Brain,” Feb. isl, 8th, by Professor Frrrirr, F.R.S. 
“The Phy.sical Geography of the Deep Sea—The Animal Life of the Deep ^ 
Sea,*' Feb. i5(h, aand. by Dr W. Ii. Cartenter, F. R.S. I 

Three Lectures, to be fun her announced, March xst, 8th, Z5th. 

'* The Classification of Plants,” April sih, 12th, 10th, aOth, by Professor 
Bentley, F.L.S. 

The following COURSE will be delivered on MONDAYS and THURS¬ 
DAYS, at Five p.m 

*' The Life History of Plants and Animals chemically c'^nsidered/* Dec. 
21st, 38th, 31st, Jan. 4ih, nth, i8ch, by Professor Armstrong, F.C.S. 

The following Lecture will be delivered on WEDNESDAY, at 4 30 p.m. 

” British Wild Flowers considered in Relation to Insects/’ Jan. 6th, by Sir 
J. Lubbock, Bart., M.P. F.R.S. 

The following will be delivered on THURSDAYS, at Seven p.m. 

“The Early Inhabitants of England,” Jan. i4lh, aist, by Professor R01.1.E.S- 
TON, F.R.S. 

The Grotesque in Indian Art-^Modern French Art,” Feb. 4th, nth, by 
G G. Zprkfi, Ph I). I 

'‘The Physiology of Sleep,” Feb. asth, by Dr. B. W. Richardson, F.R.S. 

Two I.ectures, to be further announced, March 4th, nth. 

“The History and Use of the English Language,” April ist, 8lh, istli, 
33nd, 39tli, May oih, by E. A. Frrkman, Huii. D.C.L. 

I'be Inner Thought of bhakspeare’s Plays,” May ijih, aoth, 27th, by 
Professor Mori.ey. 

Tickets, admitting to the whole of the above, will be issued at 1 is. the 
Set, or Two Persons at fi ns. Cd. Tickets may also be purchased for 
Single Lectures. Applications to be directed to the Principal Librarian. 

LONDON INSTITUTION, 

FINSBURY CIRCUS. 

This Institution pos.sesses one of the largest Libraries of Reference in 
London, an excellent Circulating Library (supplemented by Subscriptions 
to W. H. Smith, Lewis, and Kolandi), well supplied News and Maxazine 
Rooms, &c. Leciurcs (for which .«ee previous adverti-ement)are delivered 
by Lecturers of eminence; there are also Musical Evenings and Soirees. 
The whole of the interior has recently iitidergone thorough repair and re¬ 
decoration. A lew lapsed Proprietary Shares arc to be obtained at fs 5s., 
on which there is an annual .subsetiption, .after the first year, of jC^.— Full 
Prospectuses may be procured on application to the Principal Librarian. 

QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. ^ 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.K.S.; Dr. Angus Simth, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson. 8.R.S. 

C. WILLMORE, Principal. 


[All Rights are Reserved. 

ROYAL SCHOOL OF MINES CLUB.— 

The .SECOND ANNUAL DINNER will take place on MONDAY, 
Decembtr 21st. Past and Present Students intending to dine are 
requested to apply fur particulars to the Hon. Sec., Royal School of 
Mines Club, 28, Jermyn Street, S.W. 

LONDON LIBRARY, 

•t, ST. JAMES'S SQUARE —Founded in 1841. 

Patron—H.R.H. The Prince op Wales. 

President— Thomas Carlyle, Esq. 

This Library contains 90,oex^ Volumes of Ancient and Modern Literature, 
in various Languages. Subset iption, £3 n year, or with Entrance Fee 
of jC6 : Life Membership, jC^6. 

fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading Room open from Ten to half past bix. Prospectus on application. 
Catalog;ue, New Edition, in the press. 

ROBERT HARRISON, Secretary and labrarian. 

SUNDAY~LECTURE SOCIETY_LEC* 

TURES at ST. GEORGE’S HAT.L, T.^ngham Place, each SUNDAY 
AFTERNOON, at Four prccUcIv. .Sunday. Dec. 13 John S. 
Bkistowe, Esq , M D Lond., on ‘ The Organs of Spcrcli, and How 
we Speak.”—Members’ Annual Subscription, jCt. Payment at the 
door—One Penny, Sixpence, and (reserved scats; One Shilling. 

I NOTICE.—To SCIENCE TEACHERS and 

I STUDENTS —Apparatus to illustrate the Study of Chemistry and 

I Physics (Acoii5tic.s, 1 /ight, Heat, Magnetism, Elearicity, &c.) Orders 

exceeding 402. in value delivered free to any Railway Station in Eng¬ 
land- Price Lists, 4 Stamps.—M OTTERS HE AD & CO., Laboratory 
Furnishers, 7. Exchange Street, Manchester. 

SURREY COUNTY SCHOOL, CRAN- 

LEIGH.—WANTED, to begin work January 22, 1875. a MATllEMA- 
TlCALandSClENCE MASTER. Sal iry, jCiootu /i^o, with Rooms 
and Board, according to .standing of candidate, who ntiisi be a member 
of the Church of England —Apply to Head Ma.stcr, Cranleigh, Guild¬ 
ford. 

ROYALi council of education — 

The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of ibe above 
Examinations can be studied either Privately or m Classes. Fees 
moderate. Analirse* and investigations conducted.—Apply to Prof. 
E. V. Gardner, F.E.S., F.S.A.. 44- Bernern .Street. W, , 

PREPARATION for the Public Schools 

by an Oxford M.A. and First CIa«iRman. Natural Science included iu 
the ordinary scheme ot work,--Address J. L. Watson, Esq., Richmond 
House, Worthing, Sus.sex. 

PREPARATION for MATRICULATION 

at Oxford and Cambridge by the RECTOR of a COUNTRY PARISH, 
Graduate in Honours <>f Cambridge tMathematical and Natural bcience 
1‘ripose.s).—Acldre-s Dflta, c^re of Messrs. Macmillan and Co, ag 
and 30, Bedford Street, Coveni Garden, W.C. 








NATURE 


\pec. lo, 1874 


CHEMISTRY and PHYSICS.—An Asso- 

date of ihe Royal School of Mines is open to an APPOINTMENT.— 
Address W. C N., care of the Publisher of Nature, Bedford Street, 
Ccnrent Garden, W.C. 


A LADY of long experience wishes for a 

RE-ENGAGEMENT u GOVERNESS in a Gemleinao's Family. Ii 
capable of teaching the nidimmisof Natural Science. First-rate Refer 
ences. ^ Apply by letter to C H. M., care of the Editor of Naiurb, 
Bedford Street, Strand, W.C. 


original sketches for scrap- 

BOOKS, ALBUMS, &c., in Pen and Ink and Colour. Headings and 
Initials for Mantiscriprs. Copying.- Address R. H., 54, Great Ormond 
Street, Queen's Squatc, W.C. 

REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR-MAN.-Ad<ircss E Y.D., care of the Pub¬ 
lishers of Nature, 39, licdfcrii Street, Strand, W.C. 


FOR SALE.—A MICROSCOPE, by Field, 

with |-iiich, j-inchi and ig-inch Objectives, two Eye-pieces with Itve- 
bo*, forceps, &c., in Mahogany Case. Price laf td. ; cost ^6 6 j. 
Equal to new.— Address Micro., Albert Villa, Elm Road, Camden 
Square, N.W. 


wanted.—SKELETONS of a few of the 

SMALLER BRITISH BIRDS, to complete a Cullecitoii.—Address 

S articiilars to F.Z.S., care of Editor of Natubii, Bedford Street, 
iraiid, W.C. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special nttentioii is 
given to the study of Natural Sciences.—For further particulars apply 
by letter to ** Tripos,’* care of the Publisher of Nature, 39, Bedford 
Sticet, Strand, l-iondon, W.C. 

CHEMICAL STUDENTS can be supplied, 

at moderate prices, with all kinds of Minerals for Examination and Re¬ 
search, by JAMES K.GRECR^RY, Mineralogist, 15. Russell Street, 
Coveiit Garden, W.C. Catalogues of Spcciineiis, ('ollecticn^, &c., 74 
pages, free for 6 Sumps.—Re.moving m December to £8, Charlotte 
Street, Fitzioy Square, W. 

SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of FossiU, Rocks, and Minerals especially selected for 
Teaching purposes. FOSSILS, 150 Speucs, 30#. ; 250 ditto, £2; 350 
ditto, ;C5 minerals and ROCKS, 100 Exam[>les, 355. ; 

300 ditto, xoiT. to 10s. ; 300 ditto, £4 jos. to £6; 400 ditto, £6 
to ZB; 5C0 ditto, £H 8x. toZ^o Sinular Collections in Mahoisany 

Cabinets, 300 Examples. Z4 >0^ i ditto, £i lor. ; 400,^12 or 
in Stained Pine, at £3 lox.. £6 6j.,aiid Zio lor. RECENT SHELLS, 
too Geneia, £1 is. ; 200 Genera, £2 2s. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Fldition of ** Lyell's Students* Elements 
of Geology,’* and facilitate the important study of this science, can be 
had at a, 5, 10, ao, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. (ieoloKical Maps, Ham¬ 
mers, all the Recent Pubhcatioiis. &c., of J TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TBNNANT, F.R.G.S., at his residence, 149, Strand, W.C. 


RARE MINERALS and NEW MINERAL 

SUBSTANCES may be had at moder.'ite Prices, as Specimens for tlie 
Cabinet, or for Chemical Research in the Laboratory, of JAMES K. 
GREGORY, Mineralogist, 15, Russell Street, Coveut Garden, W.C 
Detailed Catalogues of Colleciions, Specimens, Apparatu.s, &c., free for 
Six Stamps.—’Removing in Decemb'-r to b8, Charlotte Street, Fitzroy 
Square, W. 

THOMAS D. BUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arundel Street.) 


Briti^ Rocki—100 Specimens 
British Fossils—100 


•- One Guinea. 
•M One Guinea. 


Collections and Specimens of 
British Fossils from the Crag to the Silurian induriee* 

Dttmilad Caialojgugt /ps^/rgg. 


SCIENTIFIC AND MISCELLANEOUS PROPERTY. 

Mr. J. C. STEVENS will Sell by Auction, 

at bis Great Rooms^ $8, King Street, Covent Garden, W.C., on 
FRIDAY, December xi, at half-past 1 a o’clock precisely, DISSOLV¬ 
ING VIEW and MAGIC LANTERNS, and a large quantity of 
Slides, Two fine Astronomical Telescopes by Rost and Holland, Mi< ro- 
scopes, Stereoscopes and Slides, Photograpmc Apparatus, Photographs, 
and a variety of Miscellaneous Articles. 

On view the morning of sale, and Catalogues had. 

COLLECTION OF CHINA AND SOME OLD ENGLISH SILVER 

Messrs. SOTHEBY, WILKINSON, and 

HODGE, Auctioneers of Literary Property and Works of Art, will 
SELL by AUCTION, at ihcir Hou'-e, No. 13, Wellington Street, 
Strand, W.C , on MONDAY, December 14, a Collection of CHEL¬ 
SEA, WORCESTER, WEDGWOOD, DRESDEN, ORIENTAL 
and other CHINA, the Property of a Genlleinaii removed from 
^ inchlcy ; and a few Lots of old £iij,lish Silver. 

May be viewed on the Saturday prior. Catalogues may be had. 


HORATIO YEATES, 

OPTICAL AND PHILOSOPHICAL INSTRUMENT 
MAKER, 

3?, K/NG ST., CO VENT GARDEN, W.C. 



THE 


SCIOPIICON. 

Improved in Form and diminished in 
Bulk. 


This NEW MAGIC LANTERN ha.t 
now been pioved the most eflicient in¬ 
strument for 

CLASS EXHIBITIONS, 
LKCTUHES, ^c,y or for 
Drawing-room Entertainments. 

NO GAS. NO DANGER. NO TROUBLE. 

Cost of Evening’s Entertainment, 

Price, complete in Stained Wood Case for Travelling, SIX GUINEAS. 

' THE SCIOPTICON MANUAL,** 12} Stamps. 

“SCIENCE AT HOME." By WALTER B. WOODBURY. Re¬ 
printed from English MetJianic* Containing a large number of Chemical, 
Electrical, Magnetic, Optical, and other Experiments for the Lantern. 19 j 

Catalogue of New Apparatus. One Stamp, 


Stamps. 


WALTER B. WOODBURY, 

CUFF HOUSE. GREENHITHE, Pattnin 

W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By AppHntnunt it the Rtjml ituttiutien tf Gnat BntaimJ. 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

u & la, BEAK STREET, REGENT STREET, W, 

AND 

199, BROMPTON ROAD, S.W. 


BSTABUSHBD ,143. 


H alf Quinea A1* 

Soun4 ud Blight. 

WALTHAM BROS., BREWERS, STOCKWELL. 
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PROFESSOR LIGIITI-OOT ON SOPF.RNATURAL RELIGION. 

The CONTEMPORARY REVIEW for 

Hcc'emlicr will contain the First of a Series of Articles by Profef.sor 
UGHTFOOT on SUPEkNAl URAL RELIGU)N. 

ATiEXANDKR STRAHAN, ja, Patcrr.iisJci Row. 


Price ar. 6:/. Monthly. 

THE CONTEMPORARY REVIEW. 

CONTENTS FOR DEClilMKFK. 

i.~'*SUrKRNA'J'irKAL RKLIOION." IJy Professor Lighl'oot. First 
A Hide. • 

a—“ Sax'Jii Suirlics.’* By Julian Ilawtlioriic. If. Of Gainbriims. 

3- NcccSi.try Truth." By J. Fit/j.-irncs Stephen, Q.C. 

4.—“'J'hc Past aiul Future ol our Earth." By K A Pjoctor. 

Professor Tyndall and the Religious Kmotions.” By Jauits Ifnttrm. 

6. —“The l*ociiis of Mr. Morris.” By Henry (i. Hewlett. 

7. —•* Man Trans-corporeal." By C. I* R.iddilh*, M.J). 

8—“On the Atmosphere in Relation lo Fu£i-si;.^uallmg ” By Professor 
'J'yndall. (Coiiclusioii.) 

The TwKi.rnr EiriTroN of the CONTEMrORARV REVIEW 
for Uriober, conlaiiiinj; Mr. Gi^ADblONK’S Ailiclc on KITUABISM,i.s 
now ready. 

AT.EXANDER STRAHAN, la, Paternoster Row. 


“That excellent pericdical True Cahokn."—P iofcs.sor Owrn. 

THE GARDEN : A Weekly Illustrated 

Journal of Gardening in all its Br.iiichcs. Founded and Conducted by 
W. ROBINSON, i<.L.S., Author of “Alpine Flowers lor Engli.sfi 
Gardens," &c. 

“ Mr. Robinson’s valuable and elegant weekly."— Review^ 
Aug. luth, 1872. 

'I he following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
I..uidscape Gardening* 

'J'lie Fruit (htrden. 

Garden Structures. 

Room and Window Cardens. 
Notes and Questions. 

Market Gardciiiiig. 

‘Frees and shrubs. 


Plardy Flowers. 

Town Gardens. 

Hie Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
I’he Household. 

'J'lie Wild Garden. 

I'he Kitchen Garden. 


Profe.ssor Asa Gray say.s: " It seems admirably adapted to the wants and 
tastes of gentlemen who arc interested in rural affairs. By such we hear it 
highly spoken of ; and wc think we do a favour to those of that class who 
know It not as yet, by calling atteniion to it.’' 

“ THE GARDEN " may tie obiauied through all Newsagents and at the 
Railway ihiokstalls, at 4</. per Copy, it may also be had direct from the 
Office at 5^. for a Quarter, gs, ga, lor a Half-year, and xor. 6 d. for a Year, 
payable 111 advance bpecinicn Copies (post-free), 4^^. Volumes isr. each, 
except Vol. 1., which is is. 

Office—j7, Southampton Street, Covent Garden, W.C. 


THE BEST FARMERS* NEWSPAPER^ 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS* CHRONICLE, 

Edited by John Algirnon Clarkb, Secretary to Iho Central Chamber ol 
Agncultuies 


Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ol 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattlci and other Markets of Monday 
are specially reported in this journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3a., or prepaid, 151. a year post free. 

Published by W. PICKERING, ex. Arundel Street, Strand, W.C. 


THE LINGUIST, 

AND 

EDUCATIONAL EE VIE IV: 

A PLEASANT MONTHLY PERIODICAL (commenemg 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countiies ; containing also copious 
Reviews of New Publications—British and Foreign—Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental Languages, laexity-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-iree, Seveni-ience. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106^ and 107, Fleet Street, £.C.; ifod- 
der and Stoughton, 27 and 31, Paternoster Row, £.C. 


'I'hii day, piicc 5J. posit frev. 

The PROTOPLASMIC THEORY OF 

LIFK. ConlaininEr the latest Vu;\vs nnd Researches on the Science <tf 
this intcre.siing Suhite t. By JOHN DRYSDALE, M D, F.KM S., 
iVesidcnt of the Liveipool Micigscopical Society. 

Now ready, price u., post free is. \d. 

OVERWORK and PREMATURE MEN- 

TAL DECAY. Its Treatment. By C. II. F. ROU'rH. M.D. 
F.R.C.P, 

This d.iy, 72pages, cloth, piicc n. 

The PHILOSOPHY of VOICE. Showing 

the Right and Wrong Action of the Voice in Speech and 111 Song. By 
GHAKBES LUNN. 

London: BAILLIERE, TINDAIJ*. & CUX, King William Street, Strand. 


8vo, luf 6</. 

CLINICAL MEDICINE: 

Lkltukes and E.ssays. 

By BALTHAZAR FOSTER, M.D. F.R.CP., 

Professor of Medicine in Queen’s College, Physician to the General 
Hospital, Birmingham. 

Con *IENis:— Ulcer of the Stomach—Cyanosis—Ether in PhtbUis—Digi¬ 
talis ill Mean Disease—Rupture of Heart Valves—Acute Rheumatism —1 >1.1- 
betes—Pseiido-hypertrophic Paralysis —The Sphyginograph and Cardiograph 
—1 horaceuicsis by Aspiration. 

“'I'lic book may be taken up with advantage and profit, read with con- 
fideiice as lo its genuineness, and uid down with a tt.ciing of adiiiiration of 
the author's appreciation ol clinical facts, and his lauie and reasonable 
method of putting them .’’—Medical Journal, 

J, & A. CHURCHILL, New Burlington Slrcct. 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Pjotection of Breweis’Interests, 
Licensing, Legal, and Parliamentary Mailers. 

Review OF the Malt and Hop Trades ; and Wine and Spirit Tkades 
Record. 

The Olficial Organ of the Country Brewers’ Society. 

(Founded 1822.) 

“ 'J'hc Brewers' Guardian ’* is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, i6j. 6 d. per annum, post free, dating fiom any quarter-day. 
Single Copies, is, each. Registered for transmission abroad* 

Offices—5, Bond Court, Walbrook, London, £.C* 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufacture.s, Inventions, and the Applied Arts 
and Sciences. 

MONTHLY, or POST-FREE, 6 s, 6d, PER ANNUM. 

The “ Journal of Industry " is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

The Collection of Valuable Inlormation from all parts of the Industrial 
World. 

'Ihe Discussion of Matters imporUnt to Manufacturers. 

Descriptive Accounts ol useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

*** This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo,, with occasional Illustrations, 

Conducted by J. W. Douglas, R. McLachlam, F.L.S., S. C. Rve, and 
H. T. bTAiNTON, F.R.S., Ac. 

This Magasinc, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the insecu ul 
the Bnush isles. ... .... ^ , 

Subscription—Six Shillings per Volume, post-tree. The volumes com¬ 
mence with the June number in each year. . ^ . 

Vols. 1 . to V. (suongly bound in cloth) may be obumed by purchasers of 
the entire set to date, at the increased piice of lot. each; tlte succecumg 
vols* may be had separately or togetlier at yt* each. 

Loudon: JOHN VAN VOORST, i, Pateniosler Row. 

N.B.— Commumcaiions, ftc., should be sent to the Editors at the above 
address. 
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Dr. LIVINGSTONE’S LAST JOURNALS 

in CENTRAL AFKK'A, from 1865 to his DEATH, will be published 
on WEDNESDAY, DECEMBER 16th. 

JO HN MURRAY, A lbemarle Street^_ 

One Sheet Imperil, price 5 j. 

A CHART OP THE NORTH POLAR 
REGIONS. 

By A. KEITH JOHNSTON, I'.G.S. 

Printed in Colours by W, and A. K. Johnston. 

Besides showing the latest discoveries of voyagers within the Arctic Circle, 
the Chart indicates each ol tlie furthest points which have as yet been 
attained on the margin of the unvisiicil area, the great glacier and anow- 
field<B, the average and extreme limits of the appearance of sea ice, the 
northernmost limits of tree growth on the land, the depths of the Arctic 
waters, so far as these are known, and the elevation of the land which 
surrounds them 

The political boundaries o( the countries which come within the limits of 
the Map arc also indicated. 

WM. BLACKWOOD & SONS, Edinburgh and I.oadon. 

ARCTIC EXPLORATION. 

Lately publi>hed. 

The DISCOVERY of a NORTH-WEST 

PASSAGE by H M S. INVESTIGATOR, CAPT. R. M'CLURE. 
DURING THE YEARS 1850-54- 

By SHERAKD OSBORN, C.B., Rear-Admiral. 

A New Edition, wiih M.ip, ^s, 6 tf. 

11 . 

STRAY LEAVES FROM an ARCTIC 

JOURNAL: or. Eighteen Months in the Polar Regions in Search of 
Sir johii Eraiiklin, 1850-51. A New Edition, to which is added “The 
Career, Last Voyage, and Fate of Sir John Franklin.” By the Same. 
With Map, 3J. 6t/. 

III. 

A CRUISE in JAPANESE WATERS. 

QUEDAH: or, .Stray Leaves from a Journal in Malayan Waters. 
“ Ihe Fight ot the Peiho in 1859.'’ By the Same. A New Edition, 
with Map, sr. 

The above are bound uriifonnly, and may be had either together or 
separately. 

WM. BT.ACKWOOD & SONS, Edinburgh and London. 

Price IS. , post free is. id. 

THE NATURE AND FORMATION OF 
FLINT AND ALLIED BODIES. 

By M. HAWKINS JOHNSON, EO.S. 

Treating of Flints, Septaria, Coprolitrs, Iron Pyrites, and Clay-Ironstone ; 
also of Orbicular Silica. 

G. P. BACON, Lewes, $us.scx. 


ST AT H AM'S I 

POLYTECHNIC AMUSEMENTS.. 


ARE THE BEST PRESENTS FOR YOUTH. 

'They combine Science with Play, Knowledge with Amusement; afford 

enoless Pastime for Holidays and Evenings ; and obtained Medals for 

Quality and Cheapness,'' London, 1862, and Pans, 1867. 

Siathain's Box of Chemical Magic contains materials and directions for per* 
Joriiiiiig 50 and luo instructive expeiiinents, is., ss. Cut \ by post, is. -^a , 
cf gd. 

Stathain's Youth's Chemical Cabinets, with Book^ 6^., 8r., iir., and 155. 6d. 

Stathaiu's Student's Chemical Cabinets, lor studying Chemistry, Analysing, 
Experimenting, &c., zu., 31.^. 6d , 42,9,63;., 84:1., mos. 

Statham's Economic Laboratorj, suitable for Hot Climates, 105^. and 7ios. 

Statham’s ** First Steps in Chcjiii&trv,’'containing 145 Experiments, txf.] and 
"Elementary Chemistry,” ts., by {.ost jd. and 2;. for use with the 
above. 

Statliain's ** Panopticon ” (or see everything). A Pocket Instrument for 
Home, Sea.siue, and the Country: can be used either as a Telescope or 
Microscope, and shows objects at ten miles ; also aniiiialculac in water, 
structure ot plants, insects, &c. No. i. 25^. ; No 2, 35;. 

Statham's Electrical Sets, 42J., 631., Geological Cabinets, y. 6d, 7s. td., 
ic5r. 25^., &c. 

Electrotype Sets, js. 6d., icx* 6d.f Conjuror's Cabinets,Yr. 62/., 75.^., air., 
2ir..42r. &c. 

Youth s Microscopes, los. 6d., 2ts., Model Steam Eogues, 5^. tor. 61/., 
42r. 2xr., 4ar. 

Student's Microscopes, 63r., io5r., Magic Iiantern$,with za Slides in Bsx, 
aior. yj. 6d., 10s. td., 2ir., 321 , 45r. 

Printing Press (with type, ink, &c.), (r. f^d, 8r., 12s , I4r. 61/., icr, 24r. 
bend fui illustrated Catalogue of above and nuiiibcrless other 
educational TOY.S, SCIeN'IIFIC models, games. Ac. 

W. STATHAM, m N, STRAND, LONDON. 


ELECTRIC CAMERAS, Magic and Phantasmagoria 
Lanterns, Dissolving View Apparatus with Oxycalcium, 
Oxyhydrogen, or Electric Light, Photographed and 
Coloured Slides, including Views of France, Italy, 
Switzerland, Rome, Pompeii; English, Welsh, and 
Scotch Scenery; Copies of Pictures, Drawings by 
Gustave Dore; Diagrams to illustrate Recent Dis¬ 
coveries in Spectrum Analysis and other branches 
of Observational Astronomy; Statuary, Photo-micro¬ 
graphs. 

JOHN BROWNING, 

Optical and Physical Instrument Maker to Her 
Majesty’s Government, the Royal Society, the Royal 
Observatory, Ac., 

63, STRAND, W.C., & 111, MINORIES, LONDON, E. 
Established 100 Years. Lists on application. 

NEW WORK BV DR. GEORGE HARTWIG. 

la One Volume, 8vo, illustrated with 8^ Chromoxylograplis and upwards ol 
Cj Woodcuts, price 21s. cloth. 

The AERIAL WORLD; a Popular Ac- 

count of the Phcuoinena and Life of the Atmosphere. By GEORGE 
IIARTWIG, Doct. Med. and Philos. 

By the same Author, uniformly illustrated :— 

The SEA and its LIVING WONJJER.S, price inf 6d. 

The POLAR WORLii, price ioj. bd. 

The J ROPICAI. WORLD, price ms. (v/. 

The SUBTERRANEAN WORLD, price aw. 

London: LONGMANS & CO. 


THE TRANSIT OF DECEMBER 9. 

Ill crown 8vo, wdth Woodcuts and 20 Plates, pi ice 8f. 6d. 

TRANSITS of VENUS; a Popular Ac- 

count of Past and Coming Traii.sit:s, from the first observed by 
Hurrock.s A d. 1639, to the Transit of A u. 2112. By RICHARD A. 
PROCTOR, B.A., &c.. Author of “ Other Worlds th.in Ours,” Hic. 

London : LONGMANS & CO. 


THE DOCTRINE OF ENERGY. 

Just published, in post 8vo, price 4.V. 6 . 7 . cloth. 

An ELEMENTARY EXPOSITION of the 

DOCTRINE of ENERGY. By D. 1 ). HEATH, M.A., formerly 
Fellow of Trinity College, Cambridge. 

Ixiadnn: LONGMANS & CO. 


NEW EDITION OF SIR J. LUBBOCK ON "PRIMITIVE MAN.*' 
In 8vo, with 26 Woodcut Illustrations, price i8f. 

The ORIGIN of CIVILISATION and the 

BRIMITIVE CONDITION of MAN ; Mental and Social Condition 
of Savages. By Sir JOHN LUBBOCK, Bart., M.P. F.R.S., &c , 
Author of "Prehistoric Times.” Third Edition, with numerous Addi¬ 
tions. 

London: LONGMANS & CO. 

NEW WORKS BY THE REV. J. G. WOOD, M.A. 

Author of “ Homes Without Hands,” &c. 

OUT of DOORS: a Selection of Original 

Articles on Practical Natural History, uniform with*'Strange Dwell¬ 
ings” by the same Author ; with 6 lllu.strations from OrigiiiaT Designs 
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ON THE CLASSIFICATION OF THE ANIMAL 
KINGDOM* 

INN/^^IUS defines the object of classification as 
follows :—“ Methodus, anima scienliu;, indigitat* 
primo intuitu, quodcunque corpus naturale, ut hoc corpus 
dicat proprium suum nomen, et hoc nomen qurecumquc 
de nominato corpore bcneficio seculi innotuere, ut sic in 
summa confusionc rerum apparenti, summus conspiciatur 
Naturae ordo." {Systerna Natune, ed. 12, p. 13.) 

With the same general conception of classificatory 
method as Linnx'us, Cuvier saw the importance of an ex¬ 
haustive analysis of the adult structure of animals, and 
his classification is an attempt to enunciate the facts of 
structure thus determined, in a series of propositions, 
of which the most general constitute the definitions of 
the largest, and the most special, the definitions of the 
smallest, groups. 

Von TJacr showed that our knowledge of animal struc¬ 
ture is imperfect unless we know the developmental stages 
through which that structure has passed; and since the 
publication of his Entwickelungs-Geschichte der Thicrc,” 
no philosophical naturalist has neglected embryological 
facts in forming a classification. 

Darwin, by laying a novel and solid foundation for the 
theory of Evolution, introduced a new element into 
Taxonomy. If a species, like an individual, is the 
product of a process of development, its mode of evo¬ 
lution must be taken into account in determining its like¬ 
ness or unlikeness to other species ; and thus “ phylogeny ” 
becomes not less important than embryogeny to the 
taxonomist, Jkit while the logical value of phylogeny 
must be fully admitted, it is to be recollected that, in the 
present state of science, absolutely nothing is positively 
known respecting the phylogeny of any of the larger 
groups of animals. Valuable and important as phylogenic 
speculations are, as guides to, and suggestions of, inves¬ 
tigation, they are pure hypotheses incapable of any 
objective test ; and there is no little danger of intro¬ 
ducing confusion into science by mixing ui> such hypo¬ 
theses with Taxonomy, which should be a precise and 
logical arrangement of verifiable facts. 

The present essay is an attempt to classify the known 
facts of animal structure, including the development of 
that structure, without reference to phylogeny, and, there¬ 
fore, to form a classification of the animal kingdom, 
which will hold good^however much phylogenic specu¬ 
lations may vary. 

Animals are primarily divisible into those in which the 
body is not differentiated into histogenetic cells (Proto¬ 
zoa), and those in which the body becomes differentiated 
into such cells (Metazoa of Haeckel). 

I.—The Protozoa are again divisible into two groups : 
I. the Monera (Hmckel), in which the body contains no 
nucleus; and 2. the Endoplastica, in which the body 
contains one or more nuclei. Among these, the Infusoria 
ciliata Jlagellata (Noctiluca, e.g.), while not forsaking 
the general type of the single cell, attain a considerable 
complexity of organisation, presenting a parallel to what 
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happens among the unicellular Fungi and Algpe (e.g., 
Afucor, Vaucheria^ Caulcrpa), 

II-—The Metazoa are distinguishable, in thefirst place, 
into those which develop an alimentary cavity—a process 
which is accompanied by the differentiation of the body 
wall into, at fewest, two layers, an epiblast and a hypo¬ 
blast {Gastrcic of Hceckel), and those in which no ali¬ 
mentary cavity is ever formed. 

Among the Gastrem, there are some in which the 
gastrula, or primitive sac with a double wall open at one 
end, retains this primitive opening throughout life—as the 
egestive aperture ; numerous ingestive apertures being 
developed in the lat.eral walls of the gastrula—whence 
these may be termed Polystomata. This group compre¬ 
hends the Sponglda or For if era. All other (xastreas are 
Monostomata^ that is to say, the gastrula develops but 
one ingestive aperture. The case of compound organisms 
in which new gastrula! arc x^roduced by gemmation is 
of course not a real exception to this rule. 

In some Monostoinata the primitive aperture becomes 
the permanent mouth of the animal {An'/iceostomata). 

I This division includes two groups, the members of each 
I of which respectively arc very closely allied ;—r. The 
Cciilcnterata. 2. The bcolecimorpha. Under the latter 
head are included the Turbcllaria^ the Ncmatoidca^ the 
Trentatoiia, the Hirudintuiy the OligochcHa^ and probably 
the Rot if era and Gephyrea. 

In all the other Monostomata the primitive opening 
of the gastrula, whatever its fate, does not become the 
mouth, but the latter is produced by a secondary perfora¬ 
tion of the body wall. In these Deiiterostomata there is 
a perivisceral cavity distinct from the alimentary canal, 
but this perivisceral cavity is produced in different ways. 

1. A perivisceral cavity is formed by diverticula of 
the alimentary canal, which become shut off from the 
latter [Entcroctvla). 

The researches of Alexander Agassiz and of Metschni- 
koff have shown that, not only the ambulacral vessels, 
but the perivisceral cavity of the Echinodermatapx^ pro¬ 
duced in this manner ; a fact which may be interpreted 
as indicating an affinity with the Ccxjlcntcrates (though it 
must not be forgotten that the dendrociiilc Turbdlaria 
and many Trematoda are truly “ c«;lenterate ”), but does 
not in the least interfere with the fundamental resem¬ 
blance of these animals to the worms. 

Kowalewsky has shown that the perivisceral cavity of 
the anomalous Sagitta is formed in the same way, and the 
researches of Mctschnikoff appear to indicate that some¬ 
thing of the same kind takes place in Balanoglossus. 

2. A perivisceral cavity is formed by the splitting of 
the mesoblast {Schizoccola). 

This appears to be the case in all ordinary Aloliusca, in 
all the polychcetous Annelida^ of which the Mollusca are 
little more than oligomerous modifications, and in all 
<-he Arthropoda. 

It remains to be seen whether the Brachiopoda and the 
Polyzoa belong to this or the preceding division. 

3. A perivisceral cavity is formed neither from 
diverticula of the alimentary canal nor by the splitting 
of the mesoblast, but by an outgrowth or invagination of 
the outer wall of the body {Epicmla). 

The Tunicata are in this case, the atrial cavity in them 
being formed by invagination of the epiblast. 
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Amphioxtts^ which so closely resembles an Ascidian in 
its development, has a perivisceral cavity which essentially 
, corresponds with the atrium of the Ascidian, though it is 
formed in a somewhat different manner. One of the 
most striking peculiarities in the structure of Amphioxtis 
is the faetthat the body wall (which obviously answers to 
the somatopleure of one of the higher Verteln'ata^ and 
incloses a “ pleuro-peritonear* cavity, in the walls of 
which the generative organs are developed) covers the 
branchial apertures, so that the latter open into the 
‘^pleuro-pcritoneal” cavity. This occurs in no other 
vertebrated animal. Kowalewsky has proved that this 
very exceptional structure results from the development 
of the somatopleure as a lamina which grows out from 
the sides of the body and eventually becomes united with 
its fellow in the middle ventral line, leaving only the so- 
called “ respiratory pore ” open. Stieda has mentioned the 
existence of the raphd in the position of the line of union 
in the adult animal. Rathke described two abdominal 
canals*' in Ampliiox^is; and Johannes Muller, and more 
recently Stieda, have described and figured these canals. 
However, Rathke's canals have no existence,and what have 
been taken for them are simply passages or semi-canals 
between the proper ventral wall of the abdomen and the in¬ 
curved edges of two ridges developed at the junction of the 
ventral with the lateral faces of the body, which extend 
from behind the abdominal pore where they nearly meet, 
to the sides of the mouth. Doubtless, the ova which 
Kowalew'sky saw pass out of the mouth, had entered into 
these semi-canals when they left the body by the abdomi¬ 
nal pore, and were conveyed by them to the oral region. 
The ventral integument, between the ventrolateral laminjje, 
is folded, as Stieda has indicated, into numerous close-set, 
longitudinal plaits which have been mistaken for muscular 
fibres, and the grooves between these plaits are occupied 
by epidermic cells, so that, in transverse section, the in¬ 
terspaces between the plaits have the appearance of 
glandular coeca. This plaited organ* appears to repre¬ 
sent the Wolffian duct of the higher Vntebrata^ which, 
in accordance with the generally embryonic character of 
Amphioxus^ retains its primitive form of an open groove. | 
The somatopleure of AmphioM^s therefore resembles that 
of ordinary Vertebrata in giving rise to a Wolffian duct 
by invagination of its inner surface. But the Wolffian 
duct does not become converted linto a tube, and its 
dorsal or axial wall unites with its fellow in the raphd of 
the ventral boundary of the perivisceral cavity. 

In all the higher Vei'tebrata of which the development 
has yet been traced, the “ pleuro-peritoneal ** or perivisceral 
cavity arises by an apparent splitting of the mesoblast, 
which splitting, howcver,does not extend beyond the hinder 
portion of the branchial region. But, in many Veriebratay 
Ilolocephaliy Ganoideiy Tcleostdy Amphibia) a pro¬ 
cess of the integument grows out from the region of the 
hyoidean arch, and forms an operculum covering the 
gill-cleft. In the frog, as is well known, this opercular 
membrane is very large, and unites with the body wall 
posteriorly, leaving only a “respiratory pore" on the left 
side, during the later periods of t^ tadpole’s life. Here 
is a structure homologous with riie splanchnopleure of 
Amphioxus; while, m the thoraco-abdominal rogion^ the 
splanchnopleure appears to arise by splitting of the meso¬ 
blast. Considering what ta^es ptaCce in Amphioxus^ the 


question arises whether the “ splitting " of the mesoblast in 
the Vertebrata may not have a different meaning from the 
apparently similar process in the Arthropoda^ Anneliday 
and Mollusca ; and whether the pericardium, pleura, and 
peritoneum are not parts of the epiblast, as the atrial tunic 
is of the epiblast of the ascidians. Further investigation 
must determine this point. In the meanwhile, on the 
assumption that the “pleuro-peritoneal” cavity of the 
Vertebrata is a virtual involution of the epiblast, the 
peritoneal aperture of fishes becomes truly homologous 
with the “respiratory pore” of Amphioxus; and the 
Wolffian ducts and their prolongations, with the Miillerian 
ducts, are, as Gegenbaur has already suggested, of the 
same nature as the segmental organs of worms. 

The division of Metazoa without an alimentary cavity* 
is established provisionally, for the Ccstoidea and Acati'^ 
thocephalay in which no trace of a digestive cavity has 
ever been detected. It is quite possible that the ordinary 
view that these are Gastreae modified by parasitism is 
correct. On the other hand, the cases of the Nematoid 
worms and of the Treniatoda show that the most com¬ 
plete parasitism does not necessarily involve the abortion 
of the alimentary cavity, and it must be admitted to be 
possible that a primitive Gregariniform parasite might 
become multicellular and might develop reproductive 
and other organs, without finding any advantage in an 
alimentary canal. A purely objective classification will 
recognise both these possibilities and leave the question 
open. 


THE TIMES'^ ON THE IMPORTANCE OF 

SCIENTIFIC RESEARCH 

[In an article which appeared in yesterday’s Times^ 
occasion is taken of the occurrence of the Transit of 
Venus to point out the great activity now being displayed 
by foreign nations in the prosecution of abstract scientific 
inquiries, and the necessity of retaining England's old 
pre-eminence in this respect. The article is so important 
as indicating the growing importance which is being 
attached to research, that we reproduce a great part 
of it in our own columns, because the considerations 
urged by the Times lead to a conclusion of no uncertain 
sound. As England has nobly in the past, when she 
was almost alone, led in the search after abstract scien¬ 
tific truths, it behoves her now that she is by no means 
alone and has to compete with rivals who have shown by 
their Transit expeditions and by many other signs what 
their opinion is on this matter, to more than redouble 
her old efforts, if she wishes to retain the position she 
has won by the. accumulated work of centuries.—E d. 
Nature.] 

' I 'HE astronomer's point of view is by no means 
-L the only one of general interest connected with 
the recent Transit. We have, first of all, the re¬ 
markable spectacle of trained observers of almost all 
nationalities—observers sent out by England, the United 
States, France, Germany, Italy, and Holland — dis¬ 
tributed among some seventy stations, some of them 
the most inhospitable islands of the Southern seas, en¬ 
gaged upon one of the most abstract inquiries which can 
be imagined. The anxiety of the various European and 
the American Governments to contribute towards the 
solution of the problem can per^ps best be shown by 
indicating the stations occupiedi this morning by the 
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various parties. The English flag floats over the obser¬ 
vatories of three parties in the Sandwich Islands, two 
parties in Kerguelen's Land, one in Rodriguez, one in 
New Zealand, two in Egypt, and one in India ; nor must 
we omit to mention Lord Lindsay's station in the 
Mauritius, though his is a private expedition. This is a 
goodly list, but it is surpassed in its area of distribution 
by the American expeditions, which occupy Vladivostok 
in Siberia, Tien-tsin, a station in Japan, and in the 
Southern s^as Kerguelen's Land, the Crozets, Hobart 
Town, Bluff Harbour (New Zealand), and Chatham 
Island. France has seven stations—Campbell and St. 
Paul's Islands, Noumea, Pekin, Yokohama, and Saigon. 
Russia does not occupy any southern stations, but she 
makes up for this by observing at no less than thirty 
stations within her own territory. The German Govern¬ 
ment has equipped five southern parties, while Holland is 
represented at Reunion. Italy has a party in Egypt. 
She was to have been represented by four parties in all; 
but little is known of her arrangements. 

The number of observed Transits has been so few that 
it is an easy task to contrast the present arrangements 
with what was done in former times. Horrox, one of the 
most gifted of English men of science—whose memory, 
vre rejoice to know, will this year be appropriately, if 
tardily, perpetuated by a tablet in Westminster Abbey— 
predicted the Transit of 1639 so shortly before he 
observed it that there was no time, if, indeed, there had 
been any desire, to send observers from England. When 
the next Transits occurred in the following century, in the 
years 1761 and 1769, the expeditions were few. In the 
former year we had an English expedition to Sumatra and 
a French one to Pondicherry, neither of which reached its 
destination; and there was another French expedition to 
Tobolsk. Observations were made at many places, the 
unfortunate Le Gentil, the French Envoy to Pondicherry, 
making his on board ship. In 1769 came the celebrated 
voyage of Captain (then Lieutenant) Cook, in the 
Endeavour^ to Otaheitc, on behalf of England. The 
King of Dcnmaik sent an observer to Lapland ; and the 
French Academy despatched one to California, in addition 
to Lc Gentil. The latter had waited at Pondicheriy since 
1761, hoping to make up by good fortune in 1769 for his 
partial want of success in 1761, but the Fates were 
against him. 

It will be seen from this rapid statement that, so far as 
the number of the personnel is concerned, the present 
expeditions are beyond all precedent. This remark 
naturally applies much more strongly to the means of 
observation. Not only do modern telescopes bear the 
same relation to those used on former occasions as a 
Woolwich gun does to a smooth-bore musket, but two 
new instruments of inquiry have been added to the scien¬ 
tific stock-in-trade. This morning, if the weather has 
been favourable, more than a score of cameras have 
obtained permanent records of the black spot travelling 
over the sun's disc at one part or another, or during the 
whole time of its passage, and if the spectroscope has 
not been used to record the planet's contact with the sun 
long before the eye or photographic plate could detect 
her presence, and again to mark the exact instant at 
which she parted company with it, it is not the fault of 
the instrument. But it is not merely to the personnel nor 


to the instruments employed that we wish to draw chief 
attention, but rather to the indications afforded that the 
example which England and France have of old set in 
promoting such inquiries is being followed by other 
nations, and^with a most remarkable vigour and intensity 
of purpose. Denmark, which took no part in this morn¬ 
ing's observations, has been replaced by the United 
States, Germany, Holland, and Italy, and the part played 
by these nations, new to this peaceful strife, is most im¬ 
portant. The United States lead all the other nations, 
in respect both of the amount of money which her 
Government has contributed,'and of the discomfort, not 
to say dangers, of the stations she has chosen in the 
Southern seas. Posts of importance which were given up 
as too hopelessly miserable even for enthusiastic English 
astronomers will be occupied by Americans. The Ger¬ 
mans thave closely followed; England and the United 
States in this noble competition, and although the sum 
contributed by the German Government is small com¬ 
pared with the American subsidy, the German observa¬ 
tions made this morning in the South seas will be among 
the most important obtained by all the expeditions. 
With regardHo Italy, also, there are the same signs of 
scientific enterprise. The spectroscope, which forms no 
part of the equipment of the English expeditions, was 
intended by her men of science to be their chief weapon 
of attack, and as in no country is there such a skilled 
body of spectroscopists as in Italy, this determination 
was probably not arrived at on insufficient grounds. 

What, then, is the meaning of all this ? It is that as 
the world grows older each nation as it develops, as the 
United States, Germany, and Italy have of late largely 
developed, under modern conditions, feels the necessity 
for taking a continual and a largely increasing share in the 
promotion of science even in its most abstract forms. It 
should be a subject of pride for us to know that in this 
they are but following the example set by England in 
former centuries, including the days “ when George III. 
was King.” If we consider the revolutions effected by 
science since Capt. Cook's famous expedition to observe 
the last Transit, we shall not be astonished that the 
nations are beginning to vie with each other so eagerly in 
its development. When Cook sailed in 1768, Watt was 
thirty-two years of age ; in the very year of the Transit he 
introduced the closed cylinder, and so gave us the steam- 
engine of to-day in its essential point. In the same year 
the founders of chemistry were in their early prime. 
Priestley was thirty-six years of age, Cavendish thirty- 
eight, Black forty-one, and Lavoisier twenty-six ; Dalton 
was three years old. What has not chemistry done for 
England since their time 1 Be it always remembered that 
all the work of these men was of the most abstract kind, 
and yet that out of it has grown insensibly a large part of 
England's commercial greatness. Nor is this all. There 
is another development of science still which must be 
mentioned, but which is of so recent a date that in 1769 
no one whose name is now associated with one of the 
greatest triumphs of science was born. We refer to those 
discoveries that have belted our world with the electric 
wires which to-day, from the most distant parts of our 
planet's surface, will bring to Europe the results of this 
morning's work. 

It is a proper subject of national pride that the benefits 
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derived by the world from the invention of the steam- 
engine and the electric telegraph, and from the various 
applications of chemistry to the industrial arts, have all, 
until the last few years, radiated from England. We have 
here the secret of a large part of England’s riches and 
England’s strength. But it is useless to hope that the 
mere knowledge of the acquired facts of science will 
furnish that new weapon which nations are now adding 
to the sword to enforce theirv superiority. The mental 
soil which produces new ideas for a nation’s use can only 
be cultivated by the discipline of scientific investigation. 
Further, it cannot be doubted that, as modern civilisation 
is still further developed, the new ideas which a nation 
produces and throws into a concrete form will be among 
the most valuable of its exports, because each nation will 
work up the old ideas for itself. 


AGRICULTURAL EDUCATION 

HE application of the law of selection to the pro¬ 
duction of farm crops and animals offers a certain 
and wide field fer increasing our agricultural wealth. In 
every department of the farmer’s occupation there is 
great room for improvement if this scientific principle 
be borne in mind. 

It is well known that science has, in our time, thrown 
extraordinary light on the action of manures. Yet too 
few of our farmers arc guided in their practice by this 
light. In every district of the United Kingdom farmers 
apply manures which are cither incapable of drawing out 
the full productive powers of the soil, or comparatively 
worthless. 

Again, it is notorious that the yield of millions of acres 
of our wet, cold lands could be largely increased by 
drainage. 

7 'herc is no branch of agriculture which has progressed 
so much in modern times as the manufacture of farm im¬ 
plements and machines. Yet, an enlightened and ex¬ 
perienced agriculturist who travels through England 
cannot fail to see an enormous waste of power, arising 
from the use of unsuitable implements, as. well as from 
ignorance of the elementary principles of mechanical 
science. 

Numerous additional examples could be cited, but it is 
not necessary. It is enough to state the broad fact that 
while the foremost of our farmers are the most enlight¬ 
ened in the world, there is a vast number of occupiers 
of laud in Great Britain and Ireland who do not avail 
themselves of the aids which science is capable of affording 
them. 

To the farmer, as to everybody else, knowledge is 
power. The increased annual wealth capable of being 
produced by the application of this power is very con¬ 
siderable. It has been stated by several persons whose 
opinions on agricultural questions appear to command 
respect, that the produce of the soil of England could 
be doubled by improved modes of farming. After 
having seen from time to time a good deal of English 
farming, I consider this estimate quite too high ; but all 
thoughtful and experienced persons will concur in the 
opinion that by the adoption of means which could be 
called forth, the produce of the soil of Great Britain 


[Dec. lo, 1874 


would soon be increased to an amount equal to the rental 
of the entire land of the country; that is to farmers 
could increase the productive power of the soil to the ex^ 
tent of say ^ forty millions sierlini^ a year! They would reap 
the first fruits of this harvest. In due time the landlords 
would come in for their share of it in the shape of in¬ 
creased rents; for, as 1 have often pointed out, it is a 
law of agricultural progress that every increase in the 
productiveness of the land, and every rise in the prices of 
its products, by increasing the competition for land, tend 
to raise rents. 

How can we increase the productiveness of the land ? 
There are many ways in which progress may be effected ; 
but we must seek the solution of the question mainly in 
education, using,the word in its widest sense. 

The wealth of farmers depends, on their knowledge,' 
skill, and thrift. Of thrift we shall say nothing in this 
note. Skill is required by both farmers and labourers. It 
is a plant of slow growth. The navvy acquires it by 
plodding application. The skill of the high-class agri¬ 
cultural labourer is acquired in the same way. The skill of 
the high class-farmer, too, is the result of continuous appli¬ 
cation to business. The skill acquired by one generation 
is capable of being imparted to, and of being improved 
upon, by the next. The skill possessed by both agri¬ 
cultural labourers and farmers in England has been thus 
Iransmitted^froni generation to generation, and improved 
in its transmission, in accordance with a law of develop¬ 
ment. It would be unfortunate if any circumstances 
or set of circumstances should interfere with this deve¬ 
lopment. We cannot now discuss this subject; but it 
may be remarked that one of the features of the present 
movement in the agricultural labour market which 
deserves serious attention is, that skilled hands have 
left many districts. Several very thoughtful English 
farmers of my acquaintance already complain of want of 
skill in the young hands who remain at hcmc. In a 
recent agricultural tour in England I saw evidence of the 
same state of things. Unless the movement be arrested, 
English farming will, in all human probability, undergo 
a change which may be prejudicial to the agricultural 
interest. What the tendency of that change would be is 
foreign to the object of this paper, and accordingly I 
proceed to make a few remarks on the importance of im¬ 
parting agricultural knowledge. 

It has been already affirmed that general knowledge 
imparts power to every man. This is true in every 
slate of life. It is true in science; it is equally true 
in the industrial arts. The proposition is supported 
by an overwhelming mass of evidence. Royal Commis¬ 
sioners^ Special Commissioners, and distinguished inde¬ 
pendent inquirers are all in unison on the question. All 
our systems of technical education are based on this one 
leading idea. The whole programme of the Department 
of Science and Art is based upon it. In the leading 
cities and towns the rising generation of the manufactur¬ 
ing classes can acquire scientific knowledge which will be 
of direct use to them in their several pursuits. In the 
village school scientific truths are imparted which cannot 
fail to be of use to the trader and artisan. 

How different is the case with the farmer! In his 
education no systematic effort has been made to instil 
into his mind those elementary scientific truths on which 
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enlightened agricultural practices are based. The result 
is, that he grows up in complete ignorance of the rudiments 
of agricultural science. 

How is this state of things to be remedied ? In other 
words, how is a suitable amount of agricultural science to 
be imparted to farmers ? 

In answering this question it is important to distinguish 
between ordinary working farmers who receive their edu¬ 
cation in Primary schools, and farmers Avho are able to 
pay for a higher education, such as is afforded in boarding 
schools and seminaries and other institutions of the same 
grade. 

As regards the first of these two classes, I would say 
that I sec no reason why an adequate amount of agri¬ 
cultural instruction could not be imparted in the primary 
schools. All that is required is a suitable text-book 
or two, and such a system of inspection as will ensure 
that the book shall be read, and all difficult passages 
explained by the teachers. This simple system of agri¬ 
cultural education has been tried in Ireland for many 
years. It has laboured under many difficulties ; but as 
it has succeeded admirably wherever it has been fairly 
tried, I can have no hesitation in recommending it for 
adoption elsewhere. To those who desire to introduce 
it into England I would say, before you start, see that you 
are upon the right rails, and that you use the proper 
instruments. In a movement of this kind all sorts of 
people will come in with all sons of advice; the busiest 
and most active of these may be ignorant of the A Tl C 
of science and of enlightened agricultural practice. Keep 
clear of these people. If not, you will either fail altogether, 
or effect little good, like many others who, from time to 
time, have embarked in agricultural education. 

I look to the diffusion of sound notions of the elements 
of agricultural science in the way pointed out, as the best 
means of removing prejudice, and of increasing the agri¬ 
cultural produce of the land in the hands of small fanners. 

It is by no means so easy to devise, for the wealthier 
farmers, a system of agricultural education which will be 
successful. The words “ agricultural education have led 
to much confusion of thought ; and confusion of thought 
on any subject works mischief. Some persons use these 
words in a way which would imply that the farmer should 
have a special system of education peculiar to himself, 
from the moment he enters school till he leaves it for 
good. Of course this is not the case, and it is certain 
that in the case of large farmers we must look more to the 
effects of a good general education than of special instruc¬ 
tion. The first truths of physical science, of chemistry^ 
and natural history should enter into the curriculum 
of every middle-class school and college in the country. 
This knowledge will be useful to the student, no matter 
what his future calling may be. As regards the farmer, it 
may be remarked that, without a knowledge of mechanics 
he cannot be in a position to buy implements and machines 
to the best advantage, or to understand how to apply 
horse-power and other forces in the most judicious 
manner. Look, for example, at the loss of power daily 
caused by ignorance of the elementary principles involved 
in common draught. Look at the loss entailed on farmers 
in the simple matter of common gates for want of know¬ 
ledge of the means of resisting strains, and of other 
principles equally elementary. It has been shown 


that in the production of animals and plants very 
great mistakes are committed for want of knowledge of 
physiology. This science should, therefore, be taught in all 
our middle-class colleges and schools attended by farmers. 
We must not, of course, neglect mathematics, the study 
of which is the very best training for the mind. II 
the large farmer be well instructed in all the sciences 
named, agriculture will keep pace with other pursuits 
in which scientific knowledge is required. It is in 
the universal inculcation of this scientific knowledge 
that 1 look mainly for progress in the management o 
large farms. I do not wish to undervalue, and I canno 
in these papers overlook, special agencies for imparling 
agricultural knowledge to this class. I refer to agricultura 
colleges and agricultural schools. Viewing the subjeci 
theoretically, one of these institutions would seem to be 
the most perfect place at which the future farmer coulc 
spend a year after le.aving school or college, and before 
he enters into practical work. He could attend lectures 
and he ought, one would suppose, to be able to se< 
theory reduced to practice. 

But after having carefully incpiired into the working 0 
these institutions at home and in parts of the Continent 
I I am bound to say that their theoretical value has no 
I been realised in practice. In point of fact, taking then 
! as a whole, their history has been peculiarly unfortu 
nate. I shall refer to this subject more fully hereaftei 
At present it is enough to state that with few cxccp 
tions agricultural schools and colleges have failed; an< 
success in the exceptional cases has turned upon Ihi 
peculiar fitness of the individuals on whom the manage 
ment has devolved, and who by force of character hav< 
produced striking results. A general failure in workin| 
out a comprehensive system cannot be accounted fo 
by the shortcomings of individuals. The failure of ai 
institution here and there, for a time, can often be trace( 
to the inefficiency of the person or persons at the hea( 
of them ; I have before my mind numerous examples 0 
the kind ; but in accordance with a well-known law, suit 
able men would arise if the demand existed. And wh; 
has this law not prevailed in the case of agricultura 
schools and colleges? The apparent answer is, tha 
farmers everywhere have not sent their sons to thes« 
institutions in sufficient numbers. And why ? In an 
swering this question it has been invariably stated tha 
farmers as a class are slow to do what is for their good 
to me this off-hand sort of reply has always appearec 
most unsatisfactory. Farmers, like every other class 
find out, after a lime, what is for their good. Intelligen: 
farmers, like intelligent men in every walk of life 
study their own interests. Owing to their isolation, 01 
want of daily intercourse, they do not move in the patl 
of progress as rapidly as the manufacturing classes whe 
live in cities and towns, and who are brought into daih 
intercourse with one another. But when we find farmer: 
standing aloof from any system established with th< 
intention of serving them, we may take it for grantee 
that there is something inherent in the system which re 
quires to be adjusted or is inimical to success. What i 
this something in the history of agricultural college 
and schools? For obvious reasons I cannot fully stat 
my experience on this question ; but I can say ths 
the answer will be partly found in the peculiar stat 
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of farming as a business." Our scientific knowledge of 
agriculture^ even at the present day, is in a very 
unsettled state. Theories have risen and fallen in a 
way which has led rent-paying farmers to regard science 
vrith indifference and suspicion. We find evidence of 
this feeling in our daily intercourse with them. To a 
large extent they are justified by the vagaries of some 
of the so-called scientists. I see only one feasible 
remedy for this, and that is the introduction of the neces¬ 
sary quantity of pure science into the education of the 
farming classes. This cannot be done in an agricultural 
college or two. It must be done on a national basis ; 
that is, by establishing science classes in every middle- 
class college and school throughout the length and 
breadth of the land. And having done this, a few 
normal schools of agriculture would soon arise to com¬ 
plete and crown the work. If scientific instruction were 
placed on a national basis, the normal schools would 
become filled with the best minds in the country. In the 
absence of such a system an isolated school or college 
cannot prevent itself from doing mischief in one direction 
which has escaped attention; 1 mean, that if the best 
men do not enter it, inferior men acquire what I may 
call an artificial brand which enables them to obtain high 
positions in connection with agricultural industry—for 
example, as estate agents and managers—to the exclusion 
of men of superior natural powers, and to the detriment 
of the national interests. In other words,^ the natural 
law of Selection is subverted. 

Thomas Baldwin 


THE SHEEP 

The History^ Struciuriy Economyy and Diseases of the 
Sheep. By W. C. Spooner, M.R.V.C Third Edition. 
(London : Lockwood and Co., 1874.) 

HROUGHOUT the whole historic period the sheep 
has been a source of wealth to man. Mutton has 
been a staple article of human food, and wool one of the 
staple materials out of which fabrics have been made for 
human use. At no period in the history of the United 
Kingdom has the sheep been so much the object of the 
farmer^s solicitude and care as at the present day. A new 
edition, purporting to be carefully revised and consider¬ 
ably enlarged, of a work exclusively devoted to the 
animal, from the pen of Mr, W. C, Spooner, V.S., is, 
therefore, manifestly entitled to attention. Mr. Spooner 
has written much. To Blackie’s ** Cyclopaedia of Agri. 
culture ” he contributed several valuable papers on veteri¬ 
nary subjects. He has written several other thoughtful 
essays. He is best known as the editor of an edition of 
Whitens “ Veterinary,Art.” The work now before us is 
the one by which he can best be judged as an author. 
The title of the volume is pretentious. 1 It would lead the 
reader to expect an exhaustive treatise; but the most 
superficial examination corrects this impression. 

The volume extends to 322 pages. It is divided into 
three parts. The first part contains eighty-two pages, and 
is devoted to the history of the several breeds of sheep. 
The second part treats of the structure and economy of 
the sheep, and contains 108 pages ; and Part III., occu¬ 
pying the remainder of the text, is devoted to the diseases 


of the animal. With one or two' exceptions, the matter 
is arranged under these three heads. The exceptions are, 
however, unpleasant and unaccountable. This arises, to 
some extent, from treating of the structure and “economy ” 
under one general heading. In this part of the work the 
author treats of breeding and feeding, which, according 
to his notions, are manifestly embraced in the term 
“ economy.” In the historical section of the book a good 
deal of information is given on the origin of new breeds, 
and it is to the repetition of some of this in the chapters 
on breeding, and the influence of ram sales in the second 
part of the book, that exception may justly be taken. Tau¬ 
tology, in this busy age, is a great fault. In the present 
instance it is the less pardonable, because it is not neces¬ 
sary, or even intended, to call back the mind to principles 
previously expounded. 

In the account given of the several breeds no principle 
of classification appears to have been kept in view. The 
practical value of the facts is not, of course, lessened by 
this circumstance ,* but it must be admitted that the value 
of a book is greatly enhanced to the public by a proper 
classification and arrangement of its matter. Judged by 
this standard, Mr. Spooner’s work is singularly defective. 
In an essay or chapter on breeding, in Part IL, weare 
treated to a disquisition on the merits of the several 
kinds of sheep which should have been embodied in the 
description of the several breeds in Part I, In the section 
devoted to feeding, there are certain theoretical considera¬ 
tions on the size and structure of the chest and abdomen, 
which should have appeared in the account of the struc¬ 
ture of those regions given in an earlier part of the same 
section. 

It is a most ungracious task to write unfavourably of a 
work of this kind, but the truth is that this new edi¬ 
tion affords evidence .’of great want of care and thought 
in its preparation. Words and phrases, and even whole 
sentences, occur throughout the work which illustrate this 
statement. Take, for example, the following sentence, 
which occurs in the section on feeding:—“ The supe¬ 
riority of particular improved breeds is now generally 
acknowledged, and may indeed be considered to be esta¬ 
blished on certain principles, though in arriving at these 
principles it must be confessed that wc are little indebted 
to science, but rather to the long and attentive obser¬ 
vation and correct reasoning of practical men.” Overlook¬ 
ing the defective structure of the whole of this sentence, 
we would observe that the author’s view of the nature of 
science must be peculiar, to say the least of it. If attentive 
observation and correct reasoning be not science, wc 
should like to know how science ever arose. It would 
seem as if speculative reasoning were synonymous with 
science in the mind of our author. 

We take another illustration of the culpable want of care 
bestowed on the preparation of this work from the section 
devoted to the treatment of scab. Dipping in arsenic is first 
of all recommended as one of “ the most simple and most 
effectual.” Nothing has been said of the dangers attend¬ 
ing the use of this substance, or of the consequences 
which have often followed its use. Mercurial ointment 
is also recommended. We are told that “ tobacco-water 
is another remedy which has been found effectual, but 
the high duty it is subject to limits its application.” The 
author ought to have known that tobs^co used for this 
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purpose has been for some time exempt from duty on 
certain conditions. An excellent preparation, the nicotine 
dip, is thus manufactured. 

We have had in view in the foregoing remarks the 
utility of this work to practical men who may seek in its 
pages facts and principles which would ibe of direct use 
and benefit to them in their pursuit of agricultural wealth. 
Possibly the author intends that it should become a text¬ 
book for the use of the 760 persons who, according to the 
last census,, are learning farming professionally in Eng¬ 
land and Wales, Many of these will, it is to be hoped, 
in due time, become the agricultural luminaries of their 
country. It is of national importance that their minds 
should be thoroughly filled with the great truths of scien¬ 
tific agriculture. They can pick up facts readily enough 
on the several farms on which they reside ; but to books 
they must look mainly for an exposition of scientific prin¬ 
ciples. To review this book, or any kindred work, in a 
way which would be of value to the agricultural student, 
would require more space than is at our disposal. We 
shall therefore select one subject well adapted to our 
purpose, and notice the author’s treatment of it. That 
subject is breeding, which to the agricultural student and 
to the nation at large possesses the deepest possible 
interest. The section, or essay, on this subject is intro¬ 
duced under a high-sounding title—“ The Principles and 
Practice of Breeding.” Wc expected a masterly exposi¬ 
tion of principles and an array of facts to maintain them. 
Wc have been disappointed. Some principles enunciated, 
which are either wholly or partially true, arc illustrated 
by unhappy examples ; and statements are made which 
are cither questionable or contradicted by other state¬ 
ments. In common with many authors and breeders, 
Mr. Spooner is of opinion that in the offspring the 
characteristics of the male prevail in the majority of 
cases (p. 145)* The discussion of this subtile topic would 
occupy much space. Wc cannot enter upon it now. 
But if the statement were true in the way Mr. vSpooner 
puts it, the majority of lambs would be of the male 
gender ; but it is not always so. In support of the above 
proposition wc are reminded that “the mule partakes 
more of the nature of its sire, the ass, than of its dam, 
the marc.” This is quite true ; but is it not also true that 
the jennett is more like its dam, the ass, than its sire, the 
horse? The statements copied from one work into 
another on the paramount influence of the male are based 
partly on erroneous views, and partly on inadequate facts. 
Given a male and female equal in breeding, in age, and 
vigour of constitution, they will contribute equally to the 
characters of the offspring. As a rule the male in every 
class of live stock is better bred than the female ; and 
as a matter of course the offspring partakes more of his 
characteristics, Mr. Spooner does not appear to have ap¬ 
preciated the hereditary influence. “ Some farmers,” he 
says, “ are real advocates for a pure breed and a long pedi¬ 
gree, whilst others despise the pedigree and prefer gaining 
their ends by means of crossing. Each to a certain 
extent is right, and each wrong.” We ask, how can any 
person be right to any extent, who despises pedigree? 
Again, we arc told, in the same page, that a long pedi¬ 
gree may be useless.” We give Mr. Spooner credit for 
more intelligence than to believe he entertains the opinion 
w^bich those words convey. Indeed, we go so far as to ex¬ 


press our belief that, owing to the peculiar style in which 
he wri tes, his words do not always convey his real views. 
We find additional evidence of this in his remarks on 
breeding in-and-in. Any person conversant with the first 
principles of breeding knows that breeding in-and-in 
intensifies the hereditary influence. Two rams, for ex¬ 
ample, equal in size, age, shape, vigour, and quality, but 
differing in this—that one is closely bred, while the other 
is not, will leave their marks on the offspring in very 
different degrees. The one which is closely bred will, as 
every breeder of experience and intelligence knows, per¬ 
petuate his own points with much greater certainty than 
the other. According to the language of Mr. Spooner, 
we should look chiefly to the “ resemblance ” of tlie 
parents, “ The stronger resemblance,” he says, “ there 
is between the qualities of both parents, if they are good, 
the more likely is it that the oftspring will be perfect.” 
While it is quite true that the nearer the sire and dam 
approach to each other in shape and quality the better, 
wc are not to recognise this as the embodiment of any 
fundamental principle of breeding. One of the most 
difficult things the breeder of improved stock has to 
effect is to produce uniformity of type or resemblance. 
The question is, How is it to be done ? The answer is 
this : Skill must be exercised in pairing animals until the 
desired qualities are produced; and those qualities once 
obtained, arc fixed by close breeding. It is thus that the 
qualities of shorthorn cattle and Leicester sheep were 
permanently established. And it is thus, and thus only, 
that any breeder of our time, or of future time, can succeed 
in establishing an improved variety of our domestic 
animals. 

In this section of his book, as well as in other parts of 
it, Mr. Spooner gives a large number of useful and in¬ 
structive facts on the subject of crossing. We feel very 
great pleasure in adding that his remarks on this impor¬ 
tant subject will be worth many times the cost of the 
work to thousands of sheep-farmers in Great Britain. 


CLOWES^S PRACTICAL CHEMISTRY 
An Elementary Treatise on Practical Chemistry and 
Qualitative Inorganic Analysisy specially adapted foi 
use in the Laboratories of Schools and Colleges^ and by 
Beginners, By Frank Clowes, B.Sc. Lond., Science 
Master at Queenwood College, (London : J. and A. 
Churchill, 1874.) 

F the rate of progress of a science is to be measured 
by the number of text-books produced annually, 
Chemistry must assuredly advance with greater strides 
than any of its sister sciences. Whether this is actually 
the case we leave to our readers to judge, contenting our¬ 
selves here with pointing out the fact that while English 
Physics is represented by a few manuals, of which a con¬ 
siderable proportion are translations from foreign works, 
the market is, so to speak, glutted with an ever-increasing 
stock of chemical text-books. 

The volume now before us is the production of a prac¬ 
tised teacher of the science, and will doubtless be found of 
■ service outside the author’s own classes. The work is 
* divided into seven sections and an appendix. In the 
first section the student is introduced to experiments 
I illustrating the methods of preparation and properties of 
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the common gases, such as oxygen, hydrogen, carbon 
dioxide, nitric oxide, ammonia, carbon monoxide, chlo¬ 
rine, and hydrochloric acid. After .the preparation of these 
'gases the student is made acquainted with the process of 
distillation as applied to water, and to the preparation of 
nitric acid^ The entire absence of theory from this sec¬ 
tion is perhaps to be regretted. Although a student may 
have previously read the reactions that occur in the 
preparation of the various gases, there is no more favour¬ 
able opportunity for impressing these upon the mind than 
at the time of performing the experiment for himself. If 
beginners were always to ask themselves. What chemical 
change is going to occur in this tube or flask ? and then 
write down the equation, the knowledge gained would not 
be of that purely mechanical nature which the boring 
of corks and bending of glass tubes alone tend lo 
engender. 

Section II. treats of the preparation and use of the 
apparatus required for analysis. Bunsen^s burner, the 
spirit lamp, blowpipe, bending and cutting of glass tubing, 
cork-boring, and other practical minutire, arc here de¬ 
scribed, and some valuable hints given on the use of the 
various pieces of apparatus employed by the student of 
analysis. 

The details of glass-working seem to us somewhat mis¬ 
placed here. Tubing must be bent, and corks bored and 
fitted into flasks, tubes, &c., in the course of fitting up the 
apparatus for the preparation of gases ; so that it would 
be more logical if this section were made to precede 
Section I. We miss from this section, also, any reference 
to the excellent blowpipes made on Hcrapath's principle, 
now so generally employed in our laboratories. Students 
who have once \ised these blowpipes soon abandon the 
old mouth blowpipe figured in the present woik. 

The various operations connected with analysis are 
described and experimentally illustrated in Section 111 . 
Here the student is made acquainted with the processes 
of solution, crystallisation, filtration, evaporation, pre¬ 
cipitation, ignition, &c., and the way is thus prepared for 
the next, section, wherein arc given the analytical reac¬ 
tions of the more commonly 'Occurring metals. The 
author adopts the usual analytical classification ; this 
section, indeed, offers but little scope for originality, and 
wc find the same tests and reactions which arc lo be 
found in the works of Fresenius and Rose, and the many 
volumes of their imitators. The modicum of theory 
relating to the use of symbols and the expression of 
reactions as equations, which we should have preferred to 
see in an earlier portion of the book, finds place at the 
beginning of the present section. We are glad to see 
equations given for most of ihe reactions of the metals ; 
too often the words ** white pp.” or black pp.'' go down 
into the student’s note-book without any idea of what 
chemical change has occurred having entered into his 
mind. After the reactions of the metals of each group, 
tables are given showing the characteristic differences 
between the members of that group and the methods lo 
be pursued in the cases of mixtures. This plan of tabu¬ 
lating the diffeiences between the various metals of a 
group is a special feature of the present work ; in this 
country the idea seems to have been first introduced into 
Galloway’s “ Manual of Qualitative Analysis,” and its 
adoption by Mr. Qowes is to be highly commended- 


When a student is made to go through a long series of 
reactions with closely allied metals, he is apt to overlook 
the points in which they differ unless these are specially 
pointed out to him. It is as though a zoologist were to 
give lengthy descriptions of two closely allied species of a 
genus without any reference to their differential charac¬ 
ters. The reactions of the acids, inorganic and organic, 
follow those of the metals. 

Passing on to Section V., we find the ordinary course 
of analysis pursued in ^the case of a simple salt contain¬ 
ing one base and one .acid, the tables being modified to 
meet the cases of solids and liquids, acid or alkaline. 

In the following section, containing the complete 
course of analytical tables for complex mixtures, we 
recognise the well-known tables compiled, we believe, by 
Dr. Hofmann for the Royal College of Chemistry. The 
phosphate table devised by Mr. Valentin has been intro¬ 
duced with the author’s permission. The present work 
offers, therefore, as good an analytical course as is to be 
found in any of our text-books, the type in which the 
tables arc printed is decidedly small, but the plan of 
printing them across instead of alonc^ the page, offers, as 
the author jiistlyiclaims, a distinct advantage. 

Section VII. is devoted lo a description of apparatus 
and reagents used in the analytical course. The methods 
given for constructing pieces of apparatus for general 
use, and the preparation of special reagents such as 
hydrofluosilicic acid, will be found valuable adjuncts to 
the book. The appendix contains a list of elements with 
their symbols and atomic weights, formulic for the con¬ 
version of thcrmometric scales, and tables of weights and 
measures. 

It will perhaps be better not to inquire into the raison 
d'etre of the work an outline of which wc have now 
laid before our readers. It may be asked why the student 
should not be made acquainted with the method of 
preparation and properties of nitrogen, nitrous oxide, 
phosphoretted hydrogen, and cyanogen; these gases 
surely arc of sufficient chemical importance to justify a 
knowledge of their properties, and their preparation 
cannot but furnish good exercise for the manipulatory 
skill of a student. The list of corrigenda is certainly 
alarming, and we hope tlic author will have the oppor¬ 
tunity of correcting these in a later edition. 

The defects we have had occasion to point out in the 
course of this notice are not, it must be admitted, of a 
very grave character. We do not scruple lo say that the 
author has performed his task on the whole well, and wc 
should have no hesitation in putting the book into the 
•hands of the chemical student. 

The present volume may, in fact, be taken as a fair 
average specimen of the systems of teaching practical 
chemistry followed in this country, and as such we shall 
venture a few remarks upon it in concluding. In the first 
place, we should like to see a little more introduced 
into our courses of analysis—something of the nature of 
a chemical key to the analytical tables is in our opinion 
a desideratum. At present the student genenilly follows 
blindly the instructions given in the tables ; he dissolves, 
pi ecipitates, or filters without any regard to the chemical 
reactions occurring at the various stages. It is similar to 
the old system of learning off a problem of Euclid by 
heart, without entering into the reasoning—change the 
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order of the letters, and confusion is the result. Then, 
ngain, we venture lo think that a little more of what we 
may call manufacturing chemistry might be with advan¬ 
tage introduced into our laboratories. After preparing 
the gases, the student goes on to study the analytical 
reactions of the metals, where there is very little scope for 
manipulation. Between these stages, or simultaneously 
with the latter, the preparation on a large scale of some 
of the reagents used in analysis, or of some compounds 
demanding still and caution, such, for example, as the 
chlorides of phosphorus, would give a more extended 
knowledge of practical details, and at the same time 
furnish the student with a certain amount of technical 
instruction equally valuable to him as a scientific man or 
as a manufacturer. 


LETTERS TO THE EDITOR 

[ 7 'he Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writei's of rejected manuscripts. 
No notice is taken of anonymous communications, 

The Royal Agricultural Society and the Potato Disease 

Mr attention has been Hrawn to a letter in Naturf, vol. xi. 
p. 67, signed “ \V. T. Thiselton Dyer,” and headed “ Royal 
Agricultural Society and the Potato Disease.” It appears that 
Prof. Dyer has founded the statements and criticisms in that 
letter upon a paragraph which appeared in the preceding number 
of Naturf. Had he taken the trouble to read the official 
reports that have been published by the Society in the agricul¬ 
tural newspapers, the criticisms he might then have made would 
])robably have had some value ; and I must express my surprise 
that a man of scientific pursuits should have omitted to take that 
most necessary and most elementary course which I may Icnn the 
verification of fundamental fact«. This is the more remarkable 
as he criticises the Society’s want of “ methodical scientific method 
of investigation, ” 

Prof. Dyer asks, “ Is it not surprising that the Royal Agricul¬ 
tural Society should think the offer of a lOO/. pri/e for an essay 
in any way an adequate method of dealing with the subject?” 
Now, what does Prof. Dyer mean by this question? lie seems 
lo imply that the Royal Agricultural Society offered such a 
])riye, and that therefore they thought it an adequate method of 
dealing with the subject. Jiut the Society did not offer such a 
pri/c, and have not considered whether such a method would 
or would not be adequate to deal with the subject. 

The truth is, that Lord Cathcart offered such a prize two years 
ago, and asked the Council of the Society to nominate the judges 
.aiid otherwise to lake charge of the competition. This they did, 
airl for this alone are they responsible. 

Prof. Dyer proceeds ; “The Society then determined to offer 
prizes for disease-proof potatoes.” To this I must beg leave to 
reply that the Society did not offer prizes for “ disease-pi’oof 
potatoes,” but for iiotatoes which should resist disease for three 
years in succe.ssion in twenty different districts of the United 
Kingdom. If the somewhat lengthy statement of the terms on 
which the juize was offered has been colloquially abbreviated 
into “disease-proof potatoes,” that does not justify a .scientific 
man in basing an argument upon it, esjiecially in the columns of 
a scientific journal. 

Prof. Dyer continues ; “The utter futility of Ih's proceeding 
Wiis clearly obvious to anyone in the least acquainted wiih the 
subject” Here again I must join issue with the Professor. This 
jirize was offered t)ecause certain essayists asserted, and seeds¬ 
men advertised, that they possessed varieties of potatoes which 
would resist disease. To put these statements to the test was in 
conformity with the Society’s ordinary practice, which is to endea¬ 
vour to make its members acquainted with the actual agricultural 
value of various articles, whether they be seed-potatoes, manures, 
implements, or other commodities. As the result has been to 
show that none of the potatoes experimented upon can resist 
disease for even one year in our twenty stations, the members of 
the Society now know what value to attach to the assertions of 
their proprietors, and the result is therefore not utterly futile. 

These experiments have also been utilised to ascertain the 
influence of soil, climate, and modes of management on the crop [ 


itself, and on the potato disease ; and the results of this inquiry 
are now being worked out. 

Prof. Dyer goes on to say : “ Now, it seems to me that this 
spasmodic and ill-considered way of dealing with a serious subject 
contrasts, to an extent that it is impossible (juite to regard with 
satisfaction, with the course that would be adopted in such a 
matter in other countries. It shows, at any rate, how little the 
methodical scientific method of investigation is understood by the 
majority of well-informed English people.” 1 am content to ask 
Prof. Dyer to point out what is “ spasmodic ” and what is “ ill- 
considered” in the action of the Society, and how does he 
iustify his assertion about ** the methodical scientific method of 
investigation ? ” 

It must be remembered that the Royal Agricultural Society 
was not established for the advancement of science, and certainly 
not for the advancement of botany ; but it was established for 
the promotion of agriculture, especially by the encouragement of 
the application of the discovered truths of science to the practice 
of agriculture, as is shown by its motto, “Practice with 
Science.” 

The Royal Agricultural Society docs, however, enlist the 
services of scientific men upon its regular staff, and in this and 
other ways seeks to direct their attention to agricultural problems 
upon which the light of science is still wanting. As Prof. Dyer 
has ctmtrasled the Society’s “spasmodic and ill-considered way ” 
with “ the course that would be adopted in such a matter in 
other countries,” I hope that he will inform me of the course 
that Agricultural Societies in other countries have adopted i:i 
reference to the potato disease and other such matters, without 
receiving assistance from the Government of the country. 

1 now come to wliat Prof. Dyer calls his ” second point,” He 
states that the Society, “ anxious not to be entirely foiled, offered 
a sum of money to a well-known investigator of the life-history 
of fungi, Prof, de I 3 ary, of Strasburg, to induce him to study the 
potato disease. Considering that De Bary had already written 
an admirable memoir on the I\Tonospon\r^ there was a certain 
simjdicity in supposing that the gift of a sum of money would 
elicit some additional information which his zeal as a scientific 
investigator had failed to do.” 

So far as I understand the meaning of the phrase “anxious 
not to be entirely foiled,” it implies some previous di.sappoint- 
ment. Now, so far is this from having been the fact, that the first 
step taken by the Council ot the Society was to direct me to 
write to Prof, de Bary and urge him to continue his researches 
into the life-history of Peronospora infesians^ in view of the vast 
importance of the subject in its agricultural bearings. Therefore 
I cannot see how the term “ anxious not to be entirely foiled ” 
can be made applicable to it. 

The Society at the same time volunteered to place a sum of 
money at liis disposal towards defraying the expenses which 
he might find it necessary to incur, but I hope that my com¬ 
munication to Prof, de Bary was not conceived in the offensive 
spirit which Prof. Dyer seems to suggest. The principle involved 
has been adopted by the British Association as one of the best 
means of advancing science, and I consider it a very different 
matter from that “ certain simplicity” which Prof. Dyer derides. 

Thi.s was not only the first, but it was the only step then taken 
by the Society in reference to the scientific questions bearing 
upon the potato disease ; and its results up to this time are in 
no respect indicated by the grotesc^ue statements which Prof. 
Dyer quotes. II. M. Jenkins, 

Secretary of the Royal Agricultural 

Nov. 2y Society of England 


Anabas Scandens 

In a short notice of the contents of the August numlier of the 
Bulletin dela Societjd"*Acclimafaiicn de Paris^ in Nature, vol. xi. 
p. 98, reference is made lo M. Cabonnier’s announcement of 
“the arrival from India of several specimens of three varieties 
of fish nei^er hitherto hrmy^ht to Europe—Xht. Anabas scandetis or 
Climbing Percli,” &c. With respect to the Anabas scandens^ I 
wish to remark that in April 1S72 I sent from Calcutta to the 
Gardens of the Royal Zoological Society of Ireland two speci¬ 
mens of this fish. Both specimens arrived safely and were exhi¬ 
bited in a tank in the Gardens ; one died soon after arrival, the 
other lived for several months, succumbing at length to the cold 
of the following winter. * 

Royal Victoria Hospital, Netley, Dec, 5 G. E. DoBSON 

* See Forty-first Annual Report of the Royal Zool. Soc. of Ireland: also 
P. Z. S. Lond. 1874, p, 3x9. 
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FER TILTS A TION OF FLO WERS B Y INSECTS * 

VIII. 

Alpine Stecies adapted to Crdss-fertilisatlon hy Butter• 
JlieSf while the most marly allied species which inhabit 
the plain or lower mountain region are adapted to 
Cross-fertilisation by Bees, 

N the last article I attempted to show that in the 
Alpine region Lepidoptcra are far more frequent 
visitors of flowers than in the plain and lower mountain 
region^ while the frequency of Apidee, not only absolutely 
but to a stiU greater extent relatively, is greatly diminished 
towards the snow-line. If this be so, whatever may be 
the cause of the fact, it is hardly to be supposed that the 



Fig, ^1,'^Dafhne Mes^reum^ L, Fig. 42.— The same flower viewed 
dissected longitudinally. from abr>ve. 

(Both figures 3J times natural size.) 

different proportion of visitors of such different struc¬ 
ture as butterflies and bees should not have in any way 
influenced the adaptations of the flowers ; and indeed, 
even during my short stay in the Alps, I succeeded in 
finding some species of flowers adapted to cross fertilisa- 
tion by butterdies, their most nearly allied species which 
inhabit the plain or lower mountain region being adapted 
to c'-oss-fertilisation by bees. 

I. Daphne Mezereum and striata,~-\n both species 
(Figs. 41'44) the nectar is secreted in an annular swelling 
(w) at the base of the ovary {^ov\ and is contained in the 
lowest part of the tubular corolla, which includes (i) the 
ovary {ov)y terminated by a short-styled, knobbed stigma 



Fir,, ‘Daphne sirmta, Trat, FiC. 44 —The same flower viewed 
dissected longitudinally. from above. 

(Doth figures 3^ limes natural size ) 

(st); (2) four lower anthers inserted above the centre of 
the corolla-tube ; and (3) four higher anthers inserted 
near its mouth (/i®). In both species, therefore, the pro¬ 
boscis of a visiting insect^ when in search of tne honey, 
grazes at first the higher, then the lower anthers, and at 
last the stigma ; but the pollen-grains, being only slightly 
sticky, scarcely adhere to the proboscis, and, at the most, 
some few grains will be brought by it to the stigma of the 
same flower. Only when retreating out of the flower will 
the proboscis, wetted with honey, be dusted by any con- 

* Coucitilled frnn p. 33. 


siderable number of pollen-grains, which will partly be 
deposited on the stigma of the next visited flower. Thus 
cross-fertilisation is secured in case suitable insects visit 
the flowers, whereas when visits of suitable insects are 
wanting, pollen may easily fall down in both species from 
the anthers upon the stigma of the same flower, and effect 
self-fertilisation. 

Agreeing thus far, the flowers of the two species differ 
remarkably in the length and width of the corolla and in 
the insects which they attract. The corolla-tube of Daphne 
Mezereum being 6 mm. long and 2 mm. wide, its honey is 
accessible to a great number of bees, among them to all 
humble-bees, and to some flies (Eristalis, Rhingia), which 
will be attracted by the bright red colour, and when seek¬ 
ing for honey and flying from flower to flower will regu¬ 
larly effect cross-fertilisation. The honey is also acces¬ 
sible to butterflies, but in consequence of the width of 



Fig 45. Fig. 4^) Fi... 47. Fig 48. 

Fk;. 4i> —Primula villosa^ F.ic.]. Long-stylcil flower, nitural *i/e. Fu., 
4^. T.ower part of the saiiu* flower, longiludinally dissected i times 
naturil size. Fig. 47,—Shori-stylcd flower, natural size Fn. 48 ~ 
Lower p.art of .s.'ime flower, longiiudin.'illy dissected ; 3?. tiinc^ natural size 
«, nccl.vy ; ovary ; st^ stigma ; anthers. 

the corolla-tube the slender proboscis of these insects 
will often be entered and retracted vviihout touching 
anthers and stigma. Daphne striata^ on the contrary, 
with corolla-tubcs of lo-ii mm. long, the entrance of 
which is only 1 mm. wide, is hardly accessible to any 
insects except Lepidoptcra ; and the pale rose or whitish 
colour of its flowers, crowded together in tens or twenties 
into umbels, and the entire absence (or nearly so) of scent 
in the day-time, while they emit a remarkably sweet scent 
during the evening twilight, prove them to be adapted to 
Sphingidai and moths,* which, when visiting the flowers, 
in consequence of the narrowness of the corolla-tube, 
cannot avoid grazing the anthers and stigma and regu¬ 
larly effecting cross-fertilisation. 



F ' 4Q. Fig. 50. 

FiC. At^^Primnla officinalis^ Facq. Fir,. 50.—The same : Sbort-slyled 

l.oivg-sty1cd. Natural .size. flower, longitudinally dissected. 

(Copied from Hildebrand, ** Gcschlechiervertheilung," p. 3^.) 

2. Primula officinalis and villosa (Figs. 45-50) are con¬ 
nected with one another by a relation analogous to that 
between Daphne Mezereum and striata. Both offer the 
remarkable contrivances for cross-fertilisation which Mr. 
Darwin has discussed in so masterly a manner in his 
paper on Primula,f that is to say, both possess two forms 
of flowers, a long-styled (Figs. 46,49) and a short-styled 
(Figs. 48, 50), growing on different stems and existing in 
nature in about cqqal number. As is evident from the 

* I have not yet succeeded in actually observing the fertilisation of either 
of the*;e two s|K‘Cies ot Daphne. 

t “ 9“ the Two Forms or Dimorphic Condition in the Species of Primula 
and their remarkable Scxu.it Relations." Proo. Linn. Soc. vi. (i&6a*. Hot. 
PP- 77-99. 
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visitors of flowers than in the plain and lower mountain 
region^ while the frequency of Apidee, not only absolutely 
but to a stiU greater extent relatively, is greatly diminished 
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different proportion of visitors of such different struc¬ 
ture as butterflies and bees should not have in any way 
influenced the adaptations of the flowers ; and indeed, 
even during my short stay in the Alps, I succeeded in 
finding some species of flowers adapted to cross fertilisa- 
tion by butterdies, their most nearly allied species which 
inhabit the plain or lower mountain region being adapted 
to c'-oss-fertilisation by bees. 

I. Daphne Mezereum and striata,~-\n both species 
(Figs. 41'44) the nectar is secreted in an annular swelling 
(w) at the base of the ovary {^ov\ and is contained in the 
lowest part of the tubular corolla, which includes (i) the 
ovary {ov)y terminated by a short-styled, knobbed stigma 



Fir,, ‘Daphne sirmta, Trat, FiC. 44 —The same flower viewed 
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(Doth figures 3^ limes natural size ) 

(st); (2) four lower anthers inserted above the centre of 
the corolla-tube ; and (3) four higher anthers inserted 
near its mouth (/i®). In both species, therefore, the pro¬ 
boscis of a visiting insect^ when in search of tne honey, 
grazes at first the higher, then the lower anthers, and at 
last the stigma ; but the pollen-grains, being only slightly 
sticky, scarcely adhere to the proboscis, and, at the most, 
some few grains will be brought by it to the stigma of the 
same flower. Only when retreating out of the flower will 
the proboscis, wetted with honey, be dusted by any con- 

* Coucitilled frnn p. 33. 


siderable number of pollen-grains, which will partly be 
deposited on the stigma of the next visited flower. Thus 
cross-fertilisation is secured in case suitable insects visit 
the flowers, whereas when visits of suitable insects are 
wanting, pollen may easily fall down in both species from 
the anthers upon the stigma of the same flower, and effect 
self-fertilisation. 

Agreeing thus far, the flowers of the two species differ 
remarkably in the length and width of the corolla and in 
the insects which they attract. The corolla-tube of Daphne 
Mezereum being 6 mm. long and 2 mm. wide, its honey is 
accessible to a great number of bees, among them to all 
humble-bees, and to some flies (Eristalis, Rhingia), which 
will be attracted by the bright red colour, and when seek¬ 
ing for honey and flying from flower to flower will regu¬ 
larly effect cross-fertilisation. The honey is also acces¬ 
sible to butterflies, but in consequence of the width of 
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Fk;. 4i> —Primula villosa^ F.ic.]. Long-stylcil flower, nitural *i/e. Fu., 
4^. T.ower part of the saiiu* flower, longiludinally dissected i times 
naturil size. Fig. 47,—Shori-stylcd flower, natural size Fn. 48 ~ 
Lower p.art of .s.'ime flower, longiiudin.'illy dissected ; 3?. tiinc^ natural size 
«, nccl.vy ; ovary ; st^ stigma ; anthers. 

the corolla-tube the slender proboscis of these insects 
will often be entered and retracted vviihout touching 
anthers and stigma. Daphne striata^ on the contrary, 
with corolla-tubcs of lo-ii mm. long, the entrance of 
which is only 1 mm. wide, is hardly accessible to any 
insects except Lepidoptcra ; and the pale rose or whitish 
colour of its flowers, crowded together in tens or twenties 
into umbels, and the entire absence (or nearly so) of scent 
in the day-time, while they emit a remarkably sweet scent 
during the evening twilight, prove them to be adapted to 
Sphingidai and moths,* which, when visiting the flowers, 
in consequence of the narrowness of the corolla-tube, 
cannot avoid grazing the anthers and stigma and regu¬ 
larly effecting cross-fertilisation. 



F ' 4Q. Fig. 50. 

FiC. At^^Primnla officinalis^ Facq. Fir,. 50.—The same : Sbort-slyled 

l.oivg-sty1cd. Natural .size. flower, longitudinally dissected. 

(Copied from Hildebrand, ** Gcschlechiervertheilung," p. 3^.) 

2. Primula officinalis and villosa (Figs. 45-50) are con¬ 
nected with one another by a relation analogous to that 
between Daphne Mezereum and striata. Both offer the 
remarkable contrivances for cross-fertilisation which Mr. 
Darwin has discussed in so masterly a manner in his 
paper on Primula,f that is to say, both possess two forms 
of flowers, a long-styled (Figs. 46,49) and a short-styled 
(Figs. 48, 50), growing on different stems and existing in 
nature in about cqqal number. As is evident from the 

* I have not yet succeeded in actually observing the fertilisation of either 
of the*;e two s|K‘Cies ot Daphne. 

t “ 9“ the Two Forms or Dimorphic Condition in the Species of Primula 
and their remarkable Scxu.it Relations." Proo. Linn. Soc. vi. (i&6a*. Hot. 
PP- 77-99. 
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comparison of Fig, 46 with 48 and of 49 with 50, the 
anthers of the short-styled form are placed at the same 
height in the corolla-tube as the stigma of the long-styled, 
and, conversely, the stigma of the short-styled at the same 
height as the anthers of the long-styled form. Hence the 
wme part of the body (head or proboscis) of any visiting 
insect which has touched the anthers of the short-styled 
form touches the stigma of the long-styled form, and con¬ 
versely, so that by the regular visits of insects, flowers 
of the long-styled form are fertilised by pollen of short- 
styled flowers, and viceyersSi, TYiwsxn Primula officinalis 
and villosa, as in all dimorphic species, intercrossing of 


different plants takes place naturally; and, as Mr. Darwin 
has proved by experiment, is the only manner of fertilisa¬ 
tion that is followed by perfect fertility. But whilst iden¬ 
tical in the arrangement of all the parts of the flower and 
in their remarkable sexual relations, our two species of 
Primula differ in the wideness of their corolla-tube to such 
an extent that the wide mouth of the flower of /*. officii 
Halts is capable of including the whole head of a humble- 
bee ; whereas the narrow corolla-tube of P, villosa is not 
capable of including anything larger than the proboscis 
of a humble-bee (compare the corolla-tube in Figs. 46 
and 48, which, although three-and-a-half times magnified 



Fig 5t. 



Fig. 52. 



Fig. 53. 


appears hardly as wide as the mouth of the flower in 
Figs. 49 and 50, which is the natural size). In conse¬ 
quence of this narrowness, the flowers of villosa are 
not only unavoidably cross-fertilised when visited by but¬ 
terflies, but they are also far more attractive to butterflies, 
because their honey, inaccessible to humble-bees, is re¬ 
served for them alone ; indeed, except some little Coleop- 
tera, I observed only Lepidoptera visit the flowers of this 
Alpine species of Primula,* whereas the flowers of Pri¬ 


mula ojjicinalis are adapted by their dimensions to the 
visits of humble-bees, and are actually visited by them.* 
A third example of the same relation between Alpine 
species and those from the lowlands is presented by 
Rhinanthus alfiinus (Figs, 51-56), as compared with R, 
crista galli (Fig. 57). R, crista galli^ which grows in 
the plain and lower mountain region, presents two 
varieties or sub-species : a, ma/or, and vtinor^ with 
different forms of flowers ; major with mire conspicuous 



Fig. 54. Fig. 55. Fig, 56. Fig. 57. 

Figs’. 51- ^Ci.^Rhiiianthus nt^inus. — Fig. st.—Lateral view of a. young flower when still .almost entirely ericlosetl in the cilyx (rrt). Fig. s2.~Corolla of 
another young flower, somewhat more full-grown, viewcJ irom beneath. Fig. 53.-“The s.ame corolla, longittulinally dissected r ig, 54.— -CoroII.i of an 
older flower viewed Laterally. Fig. 55.—Front view of the same flower. Fig. 56 —Corolla of the same flower, longitudin.ally dissected, but all lour 

anthers reserved. Fig. rr/sM/rat//\ /3 minor, . , . , , ^ a/ i . i r • 

All figures are 3I times natural sire. In all figurescm, calyx upper pct.als, forming together the upper lip ; Aunder petals, forming 
the undcrlip; rF, longer stamens; a®, shorter stamens; necury; /t, honey; ovary; st, stigrna. The dotted line on Figs. 53 and 50 signifies the 
supposed path of the probosci.s of butterflies. 


ones which never fertilise themseves, minor with less 
conspicuous ones regularly fertilising themselves, in case 
the visits of insects are wanting (Nature, vol, viii., 

* Visitors of PriMu/a villosa*’—{A.) Coleoptera ; Anthohium oxcavatum 
£r., frequently, crawling without difficulty into the flowers and out of them. 
(B.) Lepidoptera: Pieris callidice Esp., Zygytut exulans Rain, both sucking 
perseveringry and flying from flower 10 flpwcr.-risj Umbrail, July lO. 

*874. 


pp. 433-435). Both arc adapted to cross-fertilisation by 
humble-bees, which, inserting their proboscis into the 
comparatively wide entrance of the upper lip (<?, Fig. 57) 

* Visitors of Primula oJicinalis,—’{A.) Coleoptera; MsHgtihts, fB.) 
Diptera: Bomb^ius discolor Mgn., sucking. (C.) Hymenoptera, Apidm: 
Anihophorapilipcs F., P S, Bombus muscorum L. p,Ixith fi^uently suck¬ 
ing ; Andrcua Gioynana K. p, Halicins cylindricus F. p and Haliciut al- 
hipcs F p, collcctina pollen of short-styled flowers —Thuringia, April x6, i87'i. 
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and pressing it between the upper parts of the filaments, 
cannot fail to pull asunder the anthers, and thus to cause 
many loose pollen-grains to fall down upon the proboscis, 
^ which are deposited on the stigma of the next flower 
following.* Thus, in both, cross-fertilisation is secured 
in case humble-bees visit the flowers, whereas butterflies 
may easily thrust their slender proboscis down to the 
honey without even touching the anthers, consequently 
without any benefit to the plant. Suppose, therefore, 
that 7 ?. ertsfa ^alii \a) major were growing in the Alpine 
region, and visited frequently by butterflies, but never or 
only very exceptionally by humble-bees, all or nearly all 
the individuals would of necessity perish without leaving 
posterity, unless any modification of the flowers adapted 
to cross-fertilisation by butterflies appeared. /i\ alpinus 
.li^ay perhaps be considered as having originated in such 
^ \*«vay ; for the arrangement and mutual situation of all 
the parts of its flower is just the same as in R, majors with 
only this modification, that the entrance between the 
margins of the upper lip (r, P'ig. 57), through which in 
both forms of R. crista ji^alti butterflies as well as humble- 
bees thrust their proboscis, in R, alpinus is completely 
closed {ppy Figs. 54, 55), only a minute opening {e^ Figs. 
51-56) between two lateral flaps being visible at the tip of 
the beaked prolongation of the upper lip. No other 
insects except butterflies would be able to insert their 
proboscis through this narrow entrance into the flower; 
and butterflies, when doing so, could not fail to thrust 
their proboscis between the left and light anthers (as ex¬ 
plained by the dotted line in Figs. 53 and 56), and lo dust 
it with pollen-grains, which would partly be deposited on 
the stigma of the young flower next visited ; for in young 
flowers (as shown in Figs, 51 and 53) the style overtops 
the tip of the beaked prolongation, and the stigma is 
j)laccd before the minute opening, just in the way of any 
entering proboscis, whereas in older flowers the stigma is 
retracted behind the opening by an incurving of the style 
(as shown in Fig. 56), Hermann MOller 

THE TRANSIT OF VENUS 
HE long-anticipated Transit of Venus took place 
yesterday morning ; and already has the first instal¬ 
ment of news from distant observers arrived. The Astro¬ 
nomer Royal has been good enough to inform us that Col. 
Tennanl^s observations at Roorkce, India, have been quite 
successful; 100 photographs have been taken. lie also 
telegraphs, at the moment of going to press, the gratifying 
intelligence that the micromctric observations near Cairo 
and Suez, and the photographic observations at Thebes 
have entirely succeeded. 

At the last meeting of the Astronomical Society the 
Astronomer Royal gave an account of the final arrange¬ 
ments of the English parties, which do not vary much 
from those we stated some time ago. ^ Messrs. Green 
have arranged for one of their outgoing ships to pass 
near Kerguelen’s Land, with a view of picking up intelli¬ 
gence and telegraphing it from Melbourne. 

The southern stations occupied by the American, 
French, and German parties leave no doubt that the 
Halleyan method will be extensively employed. 

The final arrangements of the French parties have been 
telegraphed to yesterday’s Times as follows :— 

‘‘ France has six stations—three in the Northern Hemi¬ 
sphere, at Pekin, Nagasaki, and Saigon; and three in 
the Southern Hemisphere, at Noumea, Campbell Island, 
and St. Paul’s Island. Three of these, Nagasaki, 
Cochin China, and Noumea, present comparatively, siq 
difficulties as regards the voyage and installation. The 
Nagasaki Commission is headed by M. Janssen,'member 
of the Institute and the Board of Longitude, who has 
taken part in several scientifit voyages resulting in 
important discoveries. He is assisted by M. Tisserand, 
superintendent of theToulouse Observatory,and M. Picard, 

* H. •• Befnicktung der Blumen durch p, 394,iff. 


a naval lieutenant, who will employ the photographic 
apparatus of MM. Fizeau and Cornu, while a professional 
photographer will use an apparatus invented by M. 
Janssen. In Cochin China there will be only one 
observer, M. Hdraud, a hydrographic engineer. It was at 
first decided, as a measure of economy, to dispense 
with the observations in Cochin China, but it was 
ultimately resolved to profit by M. H<^raud’s presence 
in the colony. He will probably be stationed in 
Tonquin, of which he is preparing a map. M. Andrd, 
of the Observatory, and M. Angot, of the College of 
France, have proceeded to Noumea with an equatorial 
and photographic lens. The observers at Pekin, St, Paul, 
and Campbell Islands have had to encounter greater 
difficulties. It is not very easy to reach Pekin with 
cumbrous luggage. The Commission has had to reach 
Tien-tsin by Suez and Shanghai, and thence proceed in 
junks by the canals. It is headed by M. Fifuriais, a 
naval lieutenant celebrated for his astronomical labours, 
and comprises two other naval officers, MM. Blarez and 
Lapied. Their return may be toilsome, as the winter will 
obstruct the transport of their instruments. At .St. Paul 
and Campbell Islands the observers have had to found a 
temporary colony in uninhabited islands, without any 
resources. St. Paul, situated nearly in the centre of the 
line from the Cape to Australia, is the crater of a volcano 
which is becoming extinct. There are steep cliffs on all 
sides, but towards the west the cone sinks, and the 
interior of the crater forms a creek where vessels 
can penetrate. No pure w\ater is to be found. The 
encampment has been established as near as pos¬ 
sible to the sea, the salt water having to be distilled 
for drinking purposes. The St. Paul Commission is 
composed of M. Mouchez, captain .and member of 
the Board of Longitude, the author of works on the 
coast of Brazil and Algeria ; M. Turepet, naval lieutenant, 
long accustomed to astronomical observations, as his 
coadjutor ; M. Cazin, an eminent Professor at the Lyceum 
of the Rue du Havre, who is entrusted with the photo¬ 
graphy ; and a navy surgeon, M. Rochefort, who will 
devote himself to the natural history of the island. The 
Commission is accompanied by twelve naval officers and 
sailors. Campbell Island, the most distant station, is 
about 200 leagues south of New Zealand. It is likewise 
uninhabited, Us climate seems disagreeable, and, unfor¬ 
tunately, the sky, as at St. Paul, is rarely free from clouds. 
It possesses, however, good water and a good port. The 
observers are MM. Bouquet and Halt, both eminent 
hydrographic engineers; M. Courrejolles, naval lieute¬ 
nant; and M. F'llbol, the delegate of the Museum and 
the surgeon of the expedition. There are also twelve 
sailors. Everything necessary for the subsistence of six¬ 
teen men during three months has had to be transported 
to these two last stations, three months being necessary 
to determine the exact latitude and longitude of the 
observatories.” 


ON THE NORTHERN RANGE OF 77 /E 
FA LEO IV DEER IN EUROPE 

T N the interesting essay by Dr. Jeitteles, translated 
^ by Dr. Sclatcr, in Nature, voJ. xi. p. 71, many 
cases of the reputed discovery of the remains of 
the Fallow Deer are collected together to prove that 
the animal is indigenous in Northern Europe, and 
not imported from the south, as heretofore has been 
supposed by many able naturalists, such as Blasius, 
Steenstrup, Riitimeyer, the late Prof. Ed. Lartet, and 
others. These cases are accepted by Dr, Sclater 
without criticism, and are deemed by him to place the 
importation theory, as it may be termed, in the category 
of ‘ ancient fables.” The question, however, seems to me, 
utermany years’ study of the fossil and recent Cervidae of 
this country and of France, a very difficult one, not to be 
decided off-hand, and certainly not without a strict 
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analysis of ihe value of evidence such as that recorded by 
Dr. Jeitteles, whose method and facts appear to be equally 
in error. 

1 he identification of fragments of antlers is one of the 
most difficult tasks which a naturalist can take in hand, 
and where there are several species of deer associated 
together in the same deposit, it is sometimes impossible 
to assign a given fragment to its rightful owner. For 
example, in the forest beds of Norfolk and Suffolk, and in 
the Plciocenes of the Continent, there is a vast number of 
antlers which are ownerless and which have completely 
baffied Prof. Gaudry, myself, and others for many years. 
It is, of course, easy for anyone to classify the flat antler 
as belonging to one species and the round to another; 
but the value of the determination depends upon the 
number of species living at the same time in the same 
place, possessed respectively of round and flattened 
antlers. In the Pleistocene and Prehistoric ages, there 
were four animals which had portions of their antlers 
flattened—the Reindeer, Irish Elk, True Elk, and Stag— 
to which, according to Dr. Jeitteles, must be added the 
Fallow Deer. In this particular case it is not only 
assumed that the flat antler fragments belong to the last 
of these animals, but even the uncertain testimony of 
various authors, who had not critically examined the re¬ 
mains, which they record, in relation to the other species, 
is taken to prove the range of the Fallow Deer as far 
north as Denmark. The mere printed reference to the 
f'allow Deer is accepted as evidence, without, save in two 
cases, being verified by personal examination. The results 
of such a method of inquiry seem to me to demand most 
careful criticism. 

The alleged cases of the discovery of Fallow Deer in 
Central and Northern Europe are as follows. In Switzer¬ 
land, it is stated to have been identified by Dr. Riitimeyer 
among the animals which had been used for food by the 
dwellers in the Lake villages ; although,” he writes, 

incontrovertible evidence of the spontaneous existence 
of this deer north of the Alps remains still to be obtained ” 
(quoted by Dr. Jeitteles in Nature, voI. xi. p. 72.) In a 
list of the Swiss mammalia which Dr. Riitimeyer was 
kind enough to prepare for me in 1873, the animal is 
altogether omitted from the Pleistocene and Prehistoric 
Fauna. Thus, in the opinion of this high authority, it 
was not living in Switzerland in those early days. The 
animal is stated also (on the authority of Jiiger in 1850) 
to have been found abundantly in “ the caverns and tur¬ 
baries as well as in the diluvial freshwater chalk of 
Wurtemburg.” 'J o this 1 would oppose the opinion of 
my friend Prof. Oscar Fraas, of Stuitgardt, from whose 
list of animals (sent to me in 1872) the Fallow Deer is 
conspicuous by its absence. The Reindeer is abundant 
in the caves of that region, and to it the flattened frag¬ 
ments of antlers may probably be referred. 

To pass over the reputed discovery of the animal in 
an old place of sacrifice” near Schlieben, in 1828, in 
which the discoverer himself remarks that “ the subject 
requires further investigation," there only remain three 
other sets of fragments to be examined in Germany. 
First, those at Olmiitz, which Dr. Riitimeyer considered 
to belong possibly to the Stag ; secondly, an indistinct 
figure in the “ Ossemens Fossiles,” of an antler attached 
to a skull found at Stuttgardt, which seems to me to 
belong to the Reindeer; and lastly, a fragment of 
antler from Buchberg, which, taken along with the find 
at Olmiitz, is the second of the two cases identified by 
Dr. Jeitteles. It is a museum specimen, which may very 
probably be liable to the same doubts as those which are 
entertained by Dr. Riitimeyer regarding the fragments 
from Olmiitz, The teeth and bones quoted from Ham¬ 
burgh areas likely to belong to the Stag as to the Fallow 
Deer. 

The alleged instances of the discovery of the animal in 
this country and in France are equally unsatisfactory. 
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The flattened antlers alluded to by Buckland and Owen 
belong either to the Stag or the Reindeer. Among the 
many thousands of bones and teeth which I have exa¬ 
mined from the ossiferous caves of various ages, from 
refuse-heaps, and tumuli, 1 have never seen any fragment 
which could be attributed to Fallow Deer, except in 
refuse-heaps not older than the Roman occupation. Nor 
is it found in Ireland till the Middle Ages. The late 
lamented Prof. Ed. Lartet, whom I always consulted on 
difficult questions such as these, believed that the animal 
was not living in Central and Northern France in the 
Pleistocene or l^rehistoric ages, but that it was imported 
probably by the Romans. 

The only evidence against this view is that afforded by 
an antler dug up in Paris and brought to Prof. Gervais 
along with stone celts by some workmen. It seemed to 
me when I saw it in 1873, in. the Jardin des Plantes, not 
altogether conclusive, because of the absence of proof that 
all the remains were obtained from the same undisturbed 
stratum. I should expect to find such antlers in the 
refuse-heaps of Roman Paris, as in Roman London, and I 
should not be at all surprised if the remains of widely differ¬ 
ent ages were mingled together by the workmen, even if they 
were found in the same excavation. As examples of the 
necessity of guarding against this source of error, I may 
quote a recent lower jaw of Kangaroo Rat in the collection 
of my late friend Mr. Wickham Flower, which was stated 
to have been dug out of the brick-earth near Siuing- 
bourne, along with the mammoth and other Pleistocene 
creatures ; tlie bones of an ostrich brought to Prof, Bask, 
along with mammoth and hippopotamus from the gravels 
of Acton Green ; and lastly, the skeleton of Fallow Deer 
found in a bog not far from the River Boyne above 
Leinster Bridge (Co. Kildare), along with .a skull of 
Brown Bear (Scott, Journ. GcoL Sol\ Dublin, vol. x. p. 
151). This last case would have been taken as decisive 
that the animal lived in Ireland in prehistoric times 
as a contemporary of the Brown Bear, had not a silver 
collar round its neck proved that it had belonged to “ a 
member of Lord Rosse’s family.” 

From premises so unsatisfactory as those which have 
been examined, it seems to me very hazardous to con¬ 
clude with Drs. Jeitteles and Sclatcr that the Fallow Deer 
inhabited Northern and Central Europe in the Pleistocene 
and Prehistoric ages. The point, to say the very least, is 
non-proven. On the other hand, the non-discovery of 
certain relics of the animal by the many able naturalists 
who have examined vast quantities of fossil remains from 
those regions, implies, to my mind, the probability that the 
animal was not then in those pans of hmrope. The value 
of negative evidence depends upon the number of obser¬ 
vations, which in this case is enormous. To speak per¬ 
sonally, I am in the position of a man waiting for satis¬ 
factory proof, holding that up to the present time the 
common Fallow Deer “has never been found to occur in 
the fossil state in Northern and Central Europe "—a posi¬ 
tion which I see no reason to change from the arguments 
brought forward in Naturf., 'I’he animal to be 

found fossil in those regions ; and it is not for want of 
looking that it has not yet been found. 

For the sake of clearness, I have reserved the reference 
to other forms of deer, in the essay, for separate discus¬ 
sion. The Ct’n^i/s of Pomel, from Auvergne, 

is an obscure form without definition, about which I will 
not venture to say anything. The Cervus somonemis of 
Cuvier, which I have carefully studied in Paris along with 
Prof Gervais, is identical with the form which 1 have 
described from Clacton, Essex (Qwrr;*/. GeoLJourn.^ 1868, 
p. 514), under the name of Cervus brownii. The latter 
has been identified by Prof. Busk among the fossil re¬ 
mains from Acton Green. The typical antler of Cuvier's 
species differs from Plate XVI 1 . Fig. 4 of C hrownii^ 
in the possession of a palm of four points, and in being 
broken and badly restored with plaster at the point where 
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the third tyne, of my figure joins the beam. Whether 
this kind of antler belongs to a well-marked variety of 
Fallow Deer or to a closely-allied species, I will not offer 
an opinion. It seems, however, safer to follow Professors 
Lartet, Gaudry, and most of the naturalists since the days 
of Cuvier, in keeping the fossil separate from the living 
forms, none of which present, so tar as 1 know, a similar 
variation of antler. Till such an antler be found it is 
better to keep the animals apart in classification. And 
even if they be viewed as belonging to one species, they 
have only been met with in Pleistocene deposits in this 
country and in France, and they may reasonably be 
taken as visitors from the south, such as the contemporary 
hippopotami. In any case I would submit that they do 
not afford satisfactory grounds for believing with Dr. 
Sclater that the present distribution of the Fallow Deer 
in Northern and Central Europe by the hand of man is 
‘‘an ancient fable,” It is undoubtedly an ancient belief, 
and it is one which can be proved to some extent to be 
true by an appeal to the records of history. 

To enter into the question of the introduction of Fallow 
Deer into Northern Europe would far outleap the limits 
of an article. A reference to Lenz’s “ Zoologie dcr Alten,” 
and to Neckam^s “Natural History,” will show to what an 
extent the wealthy Romans and mediaeval barons were in 
the habit of importing wild and rare animals for the chase, 
as well as for the sake of mere curiosity. 

W. Boyd Dawkins 


T/fE ENGLISH ARCTIC EXPEDITION 

S INCE our note of last week, the preparations for the 
Arctic Expedition have been advanced an important 
stage by the selection of Capt. Nares, of H.M.S. ChaL 
Icn^cry to command the expedition. The choice is a 
happy one. Capt. Nares distinguished himself on board 
the Hesobde in the Arctic Expedition of 1852-54, serving 
with M‘Clintock, Mecham, and Vesey Hamilton. He 
led the depot sledge for Mecham’s more extended 
journey. On that occasion he went over 665 miles in 
sixty-five days, while his efficient assistance enabled 
Mecham to cover 1,006 miles of ground in ninety- 
four days, Nares was also foremost in providing amuse¬ 
ment for the men during the winter quarters, one of 
the most essential qualifications for Arctic work. His 
recent experience in the Challenger will have made him 
thoroughly acquainted with the duties required of the 
commander of a scientific expedition. Commander A. 
H, Markham, of H.M.S. Sultan^ will also take a pro¬ 
minent position in the expedition. Capt. Nares was at | 
Hong Kong when he received the telegram offering the 1 
command, and probably by this time is on his way home. 
The command of the Challenger will, it is understood, 
be entrusted to Capt. Frank T. Thomson, now in com¬ 
mand of H.M.S. Modesle, in China, and who was the first 
captain selected for official duties in the Royal Naval 
College at Greenwich. 

We announced, a fortnight ago, that the Admiralty 
had selected Rear-Admiral Richards, C.B., F.R.S., 
Rear-Admiral Sir Leopold M‘Clintock, F.R.S., and 
Rear-Admiral Sherard Osborn, C.B., F.K.S., to advise 
them as to the preparations that should be made. This 
Committee met for the first time on Tuesday week, 
and have been sitting periodically since. 

We understand that the Foreign Office is about to 
inquire of the United States Government whether the 
stores sent to a depot on the west coast of Greenland for 
the use of the Polaris are desired to remain there, or 
whether they may be made available for our expedition. 
If the United States consent to transfer these stores, it 
will be of ponsiderable advantage to our ships. 

Active preparations are being made at the Royal 
Victoria Victualling Yard at Deptford, for provisioning 


the ships which are lo be engaged in the expedition. For 
this purpose 15,000 lb. of beef are undergoing a process 
of preservation. 

It has boen proposed, and no doubt very properly, 
that no persons not actually belonging to the navy can 
be allowed to take part in the expedition. This, how¬ 
ever, effectually precludes any naturalist — as such — 
being attached to the staff. But the work to be done 
will Iprincipally consist in making collections to be 
worked up at home. And there is no reason to doubt 
that, as in the expedition of the Erebus and Terror^ 
men will be fount! officially qualified for attachment to 
the expedition who will use every opportunity of securing 
for British science the credit of determining the nature of 
the fauna and flora of the regions in immediate proximity 
to the pole. 

How great an interest is felt amongst naturalists as to 
the biological results of the expedition, may easily be 
imagined on reading the following passage from Mark¬ 
ham’s “Threshold of the Unknown Region” (pp. 201, 
202);— 

“ The winter quarters were in a harbour called ‘ Thank 
God’ Bay, in lat. 81® 38' N., and long. 61'' 44' N., which 
the Polaris reached on Sept. 3. . . . The climate of the 
winter quarters was found to be much milder than it is 
several degrees further south. In June the plain sur¬ 
rounding ‘ Thank God ’ Bay was free from snow ; a 
creeping herbage covered the ground, on which numerous 
herds of musk oxen found pasture, and rabbits and lem¬ 
mings abounded. The wild flowers were brilliant, and 
large flocks of birds came northward in the summer.” 

The Kew Plerbarium possesses four plants presented to 
it by Commander Markham, who obtained them from Dr. 
Bessels, of the Polaris, They were collected in 82 ’ N. 
lat., “ the most northern position from which any phane¬ 
rogamic vegetation has hitherto been procured. The 
locality appears to have been on the east side of Smith’s 
Sound. The species are Draba al/fina, L. ; Cerastium 
alpinum^ L.; Taraxacum DensdeoniSy Desf. var.; and 
Poaflexuosay Wahl.” (Nature, vol. viii. p. 487.) 

The importance of obtaining information about the 
marine forms of life, both animal and vegetable, needs 
no insisting upon. 


NOTES 

It will interest our readers to hear that the Berlin Academy 
of Sciences has set aside a certain sum of money, which will 
enable it to call to Berlin eminent men of science, who will have 
no teaching duties to perform. Prof. Kirchhoff has finally 
decided to accept the directorship of the Observatory for Solar 
Physics, now being erected at Potsdam, and will proceed to 
Berlin to commence his duties in connection with its establish* 
ment, in the spring. 

It is with gieat regret that wc have to record the death of one 
of our most promising young naturalists, Mr. J. Traherne 
Moggridge, whose occasional contributions lo these columns 
gave evidence of the powers of observation and research for which 
he was distinguished. His works on “Harvesting Ants and 
Trap-door Spiders,” and “Contributions to the P'lora of 
Mentone ”—the latter beautifully illustrated by his own hand— 
contained important additions to our knowledge of different 
branches of science; a “Supplement” to the former of these 
works is just now issued from the press. Mr. Moggridge’s 
kindly and unassuming manners had endeared him to a large 
circle of friends. A love of natural history was with him 
hereditary, being the grandson of Dillwyn, the monographer of 
the Conferva.^, and joint author with Turner of the “ Botanist’s 
Guide.” He died on Nov. 24, at the age of thirty-two, at 
Mentone, where the state of his health had compelled him to 
spend the winter for several years past. One of his great wishes 
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was to bring his fellow-sufferers to learn, as he had done, that 
an invalid may be useful and happy. 

Mr. J. R. Hind writes as follows to the Times of Dec. 7, 
M’ith regard to a new comet“ Having been favoured with a 
telegram from M. Stephan, Director of the Observatory of Mar¬ 
seilles, notifying the discovery of a comet by M. Borrelly about 
four o’clock this morning, we have been able to observe the comet 
this evening, its present position allowing of observation both 
evening and morning. The place telegraphed is—Dec. 6, at 
i6h. mean lime.at Marseilles ; right ascension, 239“ 56'; polar 
distance, 53® 53' ; motion towards the north. An uncertainty 
as to the comparison star unfortunately prevents me from adding 
the result of my observations this evening, but the comet will be 
readily found with a good telescope.” 

In the same letter Mr. Hind points out that the zodiacal light 
has been conspicuous for the la.st few evenings, and that for 
several years past this phenomenon has been much more marked 
in December and January than about the vernal equinox. 

Surgeon-Major A. Leith Adams, M.D., F.R.S., has 
been appointed to the Professorship of Zoology in the Royal 
C’oUege of Science at Dublin. Dr. Leith Adams is the author 
of several works in which natural history forms an important 
part ; among them may be mentioned “ Wanderings of a Natu¬ 
ralist in India, the Western Himalayas, and Cashmere,” and 
‘‘Field and Forest Rambles.” His elaborate monograph on the 
“ Fossil Elephants of the Maltese Islands ” is also on the point 
of being published in Ihe “Transactions” of the Zoological 
Society. 

Dr. J. W. Hicks has been elected to a Fellowship at Sidney 
Sussex College, Cambridge. Dr. Hicks was Senior in the 
N-itural Science Tripos, and third among the Senior Optimes in 
1S70. He for some lime held the Lectureship in Botany at St. 
Tliomas’s Hospital, and is now Demonstrator of Chemistry in 
the Cambridge University Laboratory. We may mention that 
though Sidney College was among the first in the University 
of Cambridge to ofier Scholarships in Natural Science, yet its 
governing body has been chary of further encouraging the study 
by the bestowal of Fellowships. I'cn years ago, indeed, the 
Senior in the Natural Science Tripos was rewarded by one ; but 
hlr. Hicks has had to wait while wranglers in the “teens” 
have been preferred to him. We are glad that the College has 
made amends at last. 

The course for the Natural Science Moderatorships in Trinity 
College, Dublin, has just been published. It consists of three 
paits:—!• Physiological and Comparative Anatomy; books 
recommended, Carpenter’s “ Human and Comparative Ana¬ 
tomy” and Rolleston’s “Forms of Animal Life.” 2. Zoology 
and Botany ; books recommended in Zoology, Huxley’s “ Ana¬ 
tomy of Vertebrates,” Foster’s “Introduction to Embryology,’’ 
Nicholson’s “Manual of Zoology,” and Gegenbaurs “Com¬ 
parative Anatomy,” by Vogt; in Botany, Henfrey’s “ Course 
of Botany,” by Masters, “Bentham’s British Flora,” and “Hof- 
meister on the Higher Cryptogamia,” by Currey. 3. Geology 
and Physical Geography : books recommended, Dana’s “Manual 
of Geology,” Haughton’s “ Manual of Geology,” and Keith 
Johnston’s “Physical Geography.” If a suggestion may be 
allowed, it would appear more in conformity with modern ideas 
that the subjects of the physiology and structure of plants and 
animals should be treated of as portions of botany and zoology; 
and surely the distribution of both plants and animals in space 
and in time appertains more to biology than to geology. Honours 
are now given in the natural sciences in Uie Sophister Classes, 
and the Professors of Geology, Zoology, and Botany give demon¬ 
strations in their xespective subjects each term. 

In a note on the pollution of the Regent’s Canal, the Lancet 
refers to the attempt which has been made to throw the chief 




blame on the Zoological Society’s Gardens, which pour their 
suiface drainage and the contents of their bathing-tanks into the 
canal. We have, the Lancet .states, carefully examined the 
Society’s arrangements, and at once acquit them of any blame in 
the matter. For, though undoubtedly some of the urin.ary excre¬ 
tion of the animals is carried off by the surface drainage, still the 
amount is small, and the evil in that respect is more than counter¬ 
balanced by the large volume of water (50,000 gallons) daily 
poured into the canal. Indeed, if that amount of water were in 
any way diverted, the condition of the canal would, in dry 
seasons, become worse than it is at present. We were con¬ 
vinced that none of the solid excreta could find their way to the 
canal through any channel. 

We hope that the meeting held in London on Monday nigh 
under the presidency of lI.R.II. the Duke of Edinburgh will 
be the means of securing the remaining 30,000/. needed to 
complete the modest sum wanted wherewith to extend the 
premises of the University of Edinburgh. The meeting was 
throughout a satisfactory one, and all the addressee?, by lI.R.II. 
the Duke of Edinburgh, the Earl of Derby, Prof. Huxley, 
Dr. Lyon Playfair, Prof. Allman, and others, were i)ervadecl 
with a strong feeling as to the necessity for an all-irnportant 
place in education being given to practical training in science. 
Indeed, it was distinctly slated by Prof. Huxley that the demand 
for space was not simply owing to the great increase of students 
in past years, but to the total and happy revolution which 
had been effected within the last twenty or thirty years in the 
mode of leaching all branches of physical science. When he 
was a medical student, the only branch of scientific study ])ro- 
pcrly taught—namely, by practical instruction—was anatomy. 
It had now, however, come to be understood that wbal was 
true of anatomy was tnie of all branches of science—that no 
man could know anything about science unless he worked at it 
practically with his hands. That was the only knowledge on 
which he could really depend. Hence had arisen the demand 
for scicnti‘:c laboratories, in which the student not only had the 
means and appliances of investigation, but had his work super¬ 
intended by practical instructors. That demimd had increased 
tenfold the requirements of any leaching body that would do 
its work worthily, and without the requisite accommodation 
the scientific teaching of the University could not possibly 
yield any sound and fruitful results. Moreover, it had come to 
be recognised that a man could not be a successful teacher, 
exercising a moral influence on his students which constituted 
the essential difference between a professor and a book, unless 
he was himself an original investigator, promoting and increas¬ 
ing knowledge. We have no doubt that we shall soon be able 
to announce that the whole 100,ocx/. has been subscribed. 

A PAPER on “University Development in .Scotland,” re¬ 
printed from the Perthshire Constitutional^ has been sent us. It 
takes Edinburgh University, the largest (it has 1,800 students 
this year) and be.st known of the Scottish Universities, as repre¬ 
sentative of the others, and points out several directions in which 
there is room for improvement. The writer takes the German 
University as in some sort a model, and points out the following 
defects in the Scottish Universities (i) The want of sufficiently 
extensive and suitable buildings; (2) There should be a material 
increase in the teaching staff; (3) There should be a better en¬ 
dowment of jirofessorships; (4) Graduates should be encouraged 
to devote themselves to original research by the jirovision of 
liberally endowed professorships; (5) There should be more 
liberal superannuation of professors after a shorter period of 
service. The writer urges on all those who have been educated 
in Edinburgh, and on all who wish to see it keep its position, to 
lend a hand in the movement now on foot to raise a sum sufficient 
to provide the University with the additional buildings which are 
absolutely necessary to its efficiency. 
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At the meeting of the Dundee Town Council last Thursday, a 
letter from the directors of the Albert Institute of that town was 
read by Provost Cox, in which it wa/slated that a scheme for the 
erection of a college had been prepared, and the co-operation of 
the Council in the furtherance of the work was requested. It 
was proposed to establish a college in Dundee in connection with 
the St. Andrews University, and that at first the college should 
be opened with six chairs—namely, linglish literature and Logic, 
Chemistry, Natural Philosophy, Engineering, Natural History or 
Greek and Latin, and Mathematics. To defray the expense of 
the erection ot the college and to pay the salaries, 150,000/. 
would be required at the outside. If the college should succeed, 
it was proposetl to add the following additional chairs-- 
viz., Mental and Moral Philosophy, Political Economy, An¬ 
cient or Modem Hisloiy, Latin and Greek or Natural His¬ 
tory, Geography and Astronomy, and Physical Geography and 
Navigation. To endow these additional chairs a further sum of 
75»ooC)/. would be required. It was proposed that the manage¬ 
ment of the college should be carried on by the courts which at 
present manage the colleges at St. Andrews, the only addition 
to the University Courts of St. Andrews being that the following 
gentlemen should be members of that Court:—The Lord- 
Lieutenant of Forfarshire, the Convener of the County, the 
Sheriff and Sheriff-Substitute of Forfarshire, and the Provost of 
Dundee. The Council expressed themselves gratified al the 
movement, and while stating that they would be willing to give 
it their hearty co-operation, they resolved to call a special meet¬ 
ing for the consideration of the whole subject, to be held on 
Tuesday last, We would remind the organisers of the proposed 
new college of the great value of sound science-teaching to so 
important a manufacturing and commercial town as Dundee. 
There is nothing to hinder the wealthy merchants and manufac¬ 
turers of Dundee starting a college at least equal to the New¬ 
castle College of Science, and they should not rest until they 
possess an institution as efficient as Owens College, Manchester. 
This latter institution outfit to be taken as a model, wheie all 
the so-called “ facul ies ” are complete ; a ‘* College of Science,” 
pure and simple, secins to us a blander. 

The formal inauguration of the recently completed portions of 
the Edinburgh Museum of Science and Art is, we believe, to 
take place on Jan. 14 next, by a grand coni^crsazione to be 
given by the Lord Provost in the Museum building. 

A FURTHER, instalment (the sixth part) of the new Govern¬ 
ment Map of Switzerland has recently appeared, containing the 
sheets Meiringen, liaax, Trons, llanz, Greina, Vrin, Andecr, 
Zweisimmen, Blumlisalp, Pcccia, lliasca, and Maggia. Alto¬ 
gether 72 sheets are now published out of the 54G which will be 
necessary for the completion of the map. Those which have 
been issued are mainly of the central and north-west portions of 
the country, and regarding them we can only repeat the opinion 
that we have already expressed respecting the earlier sheets, 
namely, that they are equal and in some features superior to any 
maps of the kind that have yet appeared. Cireat as the cost of 
this map will be to the nation, we have no doubt that its expense 
will be repaid many time-, in the facilities which it will afford in 
the conslruclion of r^ais and railroads, and for many other 
purposes. 

Wk take the following from, Skat Academy that the 

question of the endowment of research is being made so much a 
subject of discussion, it may interest our readers to learn the 
following particulars, which we take from the Swedish Afton* 
bladet. About a month since that newspaper drew attention 
to an appeal for funds made by the botanist Dr. Bcrggren, 
who is at present exploring the cryptogamic botany of the 
mountains of New Zealand. It appears ''that Dr, Berggren 
has already made some very valuable explorations, first in 
Spiubergen in 1868, then in Greenland in 1870, and now has 


been sent out to New Zealand with a stipend drawn from a sum 
of money left by a llerr Lettersted for scientific purposes. Dr, 
Berggren writes that he has had signal success, especially in dis¬ 
covering species closely analogous to the Arctic forms with which 
he is familiar, but that his means are at an end. An effort 
made to induce the Government of Canterbury Province to vote 
him a sum of money was on the point of succeeding, when an 
economical frenzy toak the Lower Legislative House, and the 
bill was thrown out. Aftonbladet laid these facts before its 
readers. Almost immediately, the proprietors of another news¬ 
paper, Gbteborj^*s Posf^ generously forwarded a large sum towards 
the prosecution of the work, and private funds came in so 
rapidly that Dr. Berggren will be able to recommence his 
valuable explorations directly the next mail reaches New 
Zealand. This zealous response to the demands of science in so 
poor a country as Sweden does honour to the intelligence of Us 
people. 

A a'Ei.K(iRAM dated Alexandria, Dec. 8, states that two recon¬ 
noitring expeditions, each consisting of eight European and 
twelve native officers and sixty-three soldiers, have been orga¬ 
nised by the Egyptian Government, and have started for the 
Soudan, with the object of .surveying the country between the 
Nile and the provinces of Darfour and Kordofan. Thence the 
expedition.s will jiroceed to the Equator, west of the Albert 
Nyanza. They will repair the wells wherever necessary, and 
prepare maps, and will also report ujion the population, climate, 
and commerce of the country through which they pass. 

A MEETING of the local committee in connection with the 
recent meeting of the Briti.sh Association, was held in Belfast on 
Saturday. The expense incurred has been about 1,800/., leaving 
a surplus of more than 500/., which the Executive Committee 
recommend should be divided among various local institutions. 

We would draw attention to a very valuable paper ‘‘ On the 
Expediency of Protection for Patents,” by Mr. F. J. DramweU, 
C.E., F. K.S., published in the Sociey of Arls Journal for 
Dec. 4. 

The additions to the Zoological Society’s Gardens during the 
past week include two Glaucous Gulls (Larns glancus) from 
Spilzbsrgcn, pre.sented by ^Mr. R. E. Beaumont; a Common 
Raccoon (Procyon loior) from N. America, presented by Mr. T. 
Trironell; a Bonnet Monkey (Macacus radia/us) from India, 
presented by Mrs. Phillips; a Solitary Tinamon (I'inanms soli- 
iarius) from Brazil, received in exchange; three Black-footed 
Penguins (Spheniscus demersus) from S. Africa, ]>urchased; a 
Capybara (llydrochterus ettpyhara) born in the Gardens. 

THE ClfALLKHGEir EXPEDITION* 

11 . 

'"PHE following Table, taken from the chart, gives a good 
^ general idea of the distritmtion of the two formations with 
respect to dept^. It cannot of course be taken as exact; the 
indications were jotted down from the impression of colour given 
at the time, and there is no hard and last line between Globi- 
gerina ooze and grey ooze on the one hand, and between red 
clay and grey ooze on the other. This Table gives an average 
depth of 1,800 fathoms for our soundings in the Globigerina ooze. 
This is datum of no value, for we only rarely sounded in shallow 
water, and we know that this formation covers large areas at 
depths between 300 and 400 fathoms ; but the mean maximum 
depth at which it occurs is important, and that may be taken 
from the Table as about 2,250 fathoms. The mean depth at 
which we find the transition grey ooze is 2,400 fathoms, and the 
mean depth of the red clay soundings is about 2,700 fathoms. 
The general concurrence oi so many observations would go far 
to prove, what seems now to stand indeed in the position of an 
ascertained fact, that wherever the depth increases from about 
2,200 to 2,600 fathoms, the modern chalk formation of the 
Atlantic and of other oceans pass into a clay. 

* Continued from p 97, 



NATURE 



The nature and origin of this vast deposit of clay is a question 
of the very greatest interest; and although I think there can be 
no doubt that it is in the main solved, yet some matters of detail 
are still Involved in difficulty. My first impression was that it 
might be the most minutely divided material, the ultimate sedi¬ 
ment produced by the disintegration of the land, by rivers and 
by the action of the sea on exposed coasts, and held in suspen¬ 
sion and distributed by ocean currents, and only making itself 
manifest in places unoccupied by the Glubigerina c o/e. Several 
circumstances sc:med, however, to negative this mode of origin. 
The formation seemed too uniform \ whenever we met with it 
it bad the same character, and it only varied in composition in 
containing less or more carbonate of lime. 

Again, we were gradually becoming more and more convinced 
tliat all the important elements of the Olobigerina oo/c lived on 
the surface ; and it seemed evident that so long as the conditions 
on the surface remained the same, no alteration of contour at the 
bottom could possibly prevent its accumulation ; and the surface 
conditions in the Mid-Atlantic were very uniform, a moderate 
current of a very equal temperature passing continuously over 
elevations and depressions, and everywhere yielding to the tow- 
nct the oo7.e-forming foraminifera in the same proportion. The 
Mid-Atlantic swarms with pelagic mollusca, and in moderate 
dci>th the shells of these are constantly mixed with the Globi- 
gerina ooze, sometimes in number sufficient to make up a con¬ 
siderable portion of its bulk. It is clear that these shells must 
fall in e(]ual numbers upon the red clay, but scarcely a trace of 
one of them is ever brought up by the dredge on the red clay 
area. It might be possible to cx])lain the absence of shell- 
secreting animals living on the bottom, on the supposition that 
the nature of the deposit W'as injurious to them; but then the 
idea of a current sufficiently stiong to sweep them away is nega¬ 
tived by the extreme fineness of the sediment which is being laid 
dow'n ; the absence of surface shells appears to be intelligible 
tnly on the suppesition that they arc in some way removed. 

We conclude, therefore, that the “red clay” is not an addi¬ 
tional substance introduced fiom without, and occupying certain 
deprcffcd regions on account of some law regulating its deposi¬ 
tion, but that it is produced by the removal, by ^ome means or 
other, over these aicas of the caibonate of lime, w'hich forms 
piobably about qS per cent, of the mateiial of the Globigerina 
ooze. We can trace, indeed, every successive stage in the 
removal of the caibonalc of lime in descending the slope of the 
ridge or plateau when the Globigerina ooze is forming to the 
region of the c^ay. We find, first, that the shells of pteropods 
and other surface mollusca, which are constantly falling on the 
bottem, aic absent, or if a few ninain they are brittle and 
yellow, and evidently deenyirg rapidly. These shells of mollusca 
dcc( mposc more easily and disappear sooner than the smaller 
and apf)aienlJy more delicate shells of rhizopeds. The smaller 
foraiiiinifiria now give way and are found in lessening proportion 
to the larger; the coccoliths first lose their thin outer border 
and then disa]>pcar, and (he clubs of the rhabdolitlis get worn 
out of shape and are last seen under a high power as infinitely 
minute cylindeis j-cailercd u\tr the field. The larger foraminifera 
arc attached, and instead of being vividly w'hite and delicately 
sculptured, they become brown and worn, and finally they break 
up, each accoiding to its fashion ; the chamber-walls of Globi¬ 
gerina fall into wedge-shaped pieces, which quickly disappear, 
and a thick rough crust breaks away from the suifaceof Orbulina, 
leaving a thin inner sphere, at first beautifully transparent, but 
scon becoming opaque and crumbling away. 

In the meantime the projiorlion of the amorphous “red clay ” 
to the calcareous elements of all kinds increases until the latter 
disappear, with tlic exception of a few scattered shells of Ihe 
larger foraminifera, which are still found even in the most cha¬ 
racteristic samples of the “red clay.” 

There seems to be no room left for doubt that the red clay is 
essentially the insoluble residue, the as/f, as it were, of the cal¬ 
careous organisms which form the Globigerina ooze after the 
calcareous matter has been by some mean.s removed. An ordi- 
nary mixture of calcareous foraminifera with the shells of ptero¬ 
pods, foiming a fair sample of Globigerina ooze from near 
St. Thomas, was carefully washed and subjected by Mr. Buchanan 
to the action of weak acid ; and he found that there remained 
after the carbonate of lime had been removed, about one per cent* 
of a reddish mud consisting of silica, alumina, and the red oxide 
of iron. This experiment has been frequently repeated with 
different samples of Globigerina ooze, and always with the 
result that a small proportion of a red sediment remains which 
possesses all the characters of the red clay. 
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In the Globigerina ooze siliceous bodies, including the spicules 
of sponges, the spicules and tests of radiolarians, and the frustules 
of diatoms occur in appreciable proportion ; and these also 
diminish in number, and the more delicate of tliem disappear in 
the transition from the calcareous ooze to the red clay, 

I have already alluded to the large quantity of nodules of the 
peroxide of manganese which were brought up by the trawl from 
the red-clay area on the 13th of hfarch. Such nodules seem to 
occur universally in this formation. No manganese can be 
detected in the Globigerina ooze; but no sooner has the removal 
of the carbonate of lime commenced than small black grains 
make their appearance, usually rounded and mammillated on 
the surface, miniatures, in fact, of the larger nodules which 
abound in the clay; and at the same time any large organic 
body, such as a shark’s tooth, that may happen to be in the ooze 
is more or less completely replaced by manganese; and any 
inorganic body, such as a pebble or a piece of pumice, is coated 
with it as a hne black mammillated layer. It is not easy to tell 
what the proportion of manganese in the red clay may be, but it 
is very considerable. At station 160, on the 13th of March, the 
trawl brought up nearly a bushel of nodules from the size of a 
walnut to that of an orange, but these were probably the result 
of the sifting of a large quantity of the clay. The manganese is 
doubtless set free bke the iron by the decomposition of the 
organic bodies and tests. It is known to exist in the ash of 
some algie to the amount of four per cent. 

The interesting (question now arises as to the cause and 
method of the removal of the carbonate of lime from the cre¬ 
taceous deposit, and on this matter we are not yet in a position 
lo form any definite conclusion. 

One possible explanation is sufficiently obvious. All sea¬ 
water contains a certain proportion of free carbonic acid, and 
Mr. Buchanan believes that he finds it rather in excess in bottom- 
water from great depths. At all events the quantity present is 
sufficient to convert into a soluble compound, and thus remove a 
considerable amount of carbonic lime. If the balance of supply 
be very delicately adjusted, it is just conceivable that the lime in 
the shells in its fine state of subdivision having been attacked by 
the sea-water from the moment of the death of the animal, may 
be entirely dissolved during its retarded passage through the half 
mile or so of water of increasing density. The bottom-water in 
these deep troughs ha.s been lost at the surface, a great deal of it 
in the form of circumpolar freshwater icc ; and though fully 
charged with carbonic acid, it is possible that it may be com¬ 
paratively free from carbonate of lime, and that its solvent power 
may thus be greater. 

The red clay, or more probably the circumstances which lead 
to its deposition, seem on the whole unfavourable to the develop¬ 
ment of animal life. Where its special characters are most 
marked, no animals which require much carbonate of lime for 
the development of their tissues or their habitations appear to 
exist. Our growing experience is, that although animal life is 
possible at all dcpt& after a certain depth, say l,5cx> fathoms, its 
abundance diminishes. This would seem to indicate that the 
extreme conditions of vast depths are not favourable to its deve¬ 
lopment : and one might well imagine that the number of shell¬ 
building animals might decrease until the supply of lime was so 
far reduced as to make it difficult for them to hold their own 
against the solvent power of the water of the sea—^just as in 
many districts where there is little lime, the shells of land and 
freshwater molluscs are light and tliin, and the animals them¬ 
selves are stunted and scarce. 

It seems, however, that neither the extreme depth at which 
the red clay is found, nor the conditions under which it is sepa¬ 
rated and laid down, are sufficient entirely to negative the 
existence of living animals, ei*en of the higher invertebrate orders. 
In several of the hauls we brought up holothurids of consider¬ 
able size, with the calcareous neck-rings very rudimentary, an I 
either no calcareous bodies in the test or a mere trace of suen. 
Nearly every haul gave us delicate branching Bryozoa with the 
zooecium almost membranous. One fortunate cast, about 150 
miles from Sombrero, brought up from a depth of 2,975 fathoms 
very well-marked red mud, which did not effervesce with hydro¬ 
chloric acid. Entangled in the dredge, and imbedded in the 
mud, were many of the tubes of a tube-building annelid, several 
of them 3 in. to 4 in. long, and containing the worm, a species of 
Myiiochcle, still living. The worm-tubes, like all the tests of 
forainlnifera from the same dredging, were made up of particles 
of the red clay alone. 

It seems evident, from the* observations here recorded, tha 
day^ which we have hitherto looked upon as cissentially the pro 


duct of the disintegration of older rocks, may be under certain 
circumstances on organic formation like chalk ; that as a matter 
of fact, an area on the surface of the globe, which we have shown 
to be of vast extent, although we are still far from having ascer¬ 
tained its limits, is being covered by such a deposit at the present 
day. 

It is impossible to avoid associating such a formation with the 
fine, smooth, homogeneous clays and schists, poor in fossils, but 
showing worm-tubes and tracks, and bunches of doubtful 
branching things, such as Oldhamia, siliceous sponges, and thin- 
shelled peculiar shrimps. Such formations more or less meta¬ 
morphosed are very familiar, especially to the student of 
palaeozoic geology, and they often attain a vast thickness. One 
is inclined, from this great resemblance between them in compo¬ 
sition and in the general character of the included fauna, to 
suspect that these may be organic formations, like the modern 
red clay of the Atlantic and Southern Sea, accumulations of the 
insoluble ashes of shelled creatures. 

The dredging in the red clay on the 13th of March waa 
unusually rich. The bag contained examples, those with cal- 
c.areous shells rather stunted, of most of the characteristic deep¬ 
water groups of the Soulhern Sea, including Umbellularia, 
Euplcctella, Pterocrinus, Brisinga, Ophioglypha, Pourtalesia, 
and one or two Mollusca. This is, however, very rarely the 
case. Generally the red clay is barren, or contains only a very 
small number of forms. 

On the nth of February, lat. 60® 52' S., long. 80® 20' E., and 
March 3, lat. 53® 55' S., long. 108“ 35' E., the sounding instru¬ 
ment came up tilled with a very fine cream-coloured jiaslc, which 
scarcely effeivesced with acid, and dried into a very light 
impalpable white powder. This, when examined under the 
microscope, was found to couaist almost entirely of the frustulcs 
of diatoms, some of them wonderfully perfect in all the details of 
their ornament, and many of them broken up. The species of 
diatoms entering into this deposit have not yet been worked up, 
but they appear to be referable chiefly to the genera Fragilaria, 
Coscinodincus, Chaitoccros, Asteromphalus, and Dictyocha, with 
fragments of the separated rods of a singular siliceous organism, 
with which we were unacquainted, and which made up a large 
proportion of the finer matter of this de)> 03 it. Mixed with tiie 
diatoms there were a few small Globigeriiicc, some of the tests 
and spicules of radiolarians, and some sand particles ; but these 
foreign bodies were in too small proportion to aflect the formation 
as consisting practically of diatoms alone. On the 4th of February, 
in lat. 52“ 29' S., long. 71® 36' K., a little to the north of the 
Heard Islands, the tow-net, dragging a few fathoms below the 
surface, came up nearly filled with a pale yellow gelatinous 
mass. This was found to consist entirely of diatoms of the 
same species of that found at the bottom. By far the most 
abundant was the little bundle of siliceous rods, fastened 
together loosely at one end, separating from one another at the 
other end, and the whole bundle loosely twisted into a spindle. 
^I'he rods are hollow, and contain the characteristic cndochromc 
of the Diatomaceo:. Like the Globigerina ooze, then, which 
it succeeds to the southward in a band apparently of no great 
width, the materials of this siliceous deposit are derived entirely 
from the surface and intermediate depths. It is somewhat 
singular that diatoms did not appear to be in such large numbers 
on the surface over the diatom ooze as they were a little further 
north. This may perhaps be accounted for by our not having 
struck their belt of depth with the tow-net ; or it is possible that 
when we found it on the 11th of February the bottom deposit 
was really shifted a little to the south by the warm current, the 
excessively fine llocculent debris of the diatoms taking a certain 
time to sink. The belt of diatom ooze is certainly a little 
further to the southward in long. 80® E. in the path of the reflux 
of the Agulhas current than in long. 108® £. 

All along the edge of the ice-pack—-everywhere, in fact, 
to the south of the two stations, on the nth of February 
< n our southward voyage, and on the 3rd of March on our 
rciLi 1, we brought up fine sand and grewh mud, with small 
pcbbler of quartz and felspar, and small fragments of mica- 
slate, chlorite-slate, clay-slate, gneiss, and granite. This 
deposit, I have no doubt, was derived from the surface like the 
others, but in this case by the melting of icebergs and the pre¬ 
cipitation of foreign matter contained m the ice. 

Wc never saw any trace of gravel or sand, or any material 
necessarily derived from land, on an iceberg. Several showed 
vertical or irregular fissures filled with discoloured ice or snow ; 
but when looked at closely the discoloration proved usually to 
be very slight, and the effect at a distance was usually due to the 
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foreign material filling the fissure reflecting light less perfectly 
than the general surface of the berg, I conceive that the up]W 
surface of one of these great tabular southern icebergs, including 
by far the greater part of its bulk, and culminating in the portion 
exposed above the surface of the sea, was formed by the piling 
up of successive layers of snow during the period, amounting 
perhaps to several centuries, during which the ice-cap was 
slowly forcing itself over the low land and out to sea over a long 
extent of gentle slope, until it reached a depth considerably above 
200 fathoms, when the lower specific weight of the ice caused 
an upward strain ?vhich at length overcame the cohesion of the 
mass, and portions w^ere rent off and floated away. If this be 
the true history of the formation of these icebergs, the absence 
of all land debris in the portion exposed above the surface of the 
sea is readily understood, If any such exist, it must be confined 
to the lower part of the berg, 10 that part which has at one time 
or other moved on the floor of the ice-cap. 

The icebergs, when they are first dispersed, float in from 200 
to 250 fathoms. "When, therefore, they have been drifted to 
latitudes of 65° or 64" S., the bottom of the berg just reaches the 
layer at which the temperature of the water is distinctly rising, 
and it is rapidly melted, and the mud and pebbles with which it 
is more or less charged are precipitated. I'hat this precipitation 
takes place all over the area where the icebergs are breaking up 
constantly, and to a considerable extent, is evident from the fact 
of the soundings being entirely composed of such deposits ; for 
the diatoms, Globigerina.*, and radiolaiians are present on the 
surface in large numbers ; and unless the deposit from the ice 
were abundant it would soon be covered and masked by a layer 
of the exuviae of surface organisms. 


SCIENTIFIC SERIALS 

Po(iQciidorff''s Antialcn der Physik und Chemie^ No. 6.— 
The first paper, by C. Lundquist, On the reflection of light 
from the outside of isotropic bodies, is reprinted from the 
“Transactions” of the Royal Society of Upsala.—Dr. H. 
Brougersma contributes a memoir On the Medium in electrical 
influence, in which, following up the experiments of Ricss, he 
examines Faraday's theory ol electrical induction by ])olarisation 
of the medium, and describes in detail the apparatus with which 
he experimented, tabulates liis results, and agrees with Riess’s 
induction as' to a direct influx of electricity.—The next article 
comprises a series of communications from the Mineralogi- 
cal Institute of the University of Strasburg, in which Paul 
Groth treats of the crystalline form and thermo-electric 
propel ties of small inc or arsenical cobalt. Its chemical 
formula is veiy variable, R (Co, Ni, Fe) Asj,. Fight 
sami>les from diflerent localities, which contribute a better 
knowledge of the hemihedral forms of the species, arc dis¬ 
cussed. lie concludes that some of the forms hitherto re¬ 
garded as hololiedral are hemihedral forms with parallel sides. 
As with iron pyrites and cobalt-glance, with which it is isomor- 
phous, one part of the crystal is negative towards copper, while the 
other half is positive.—Dr. Ilintze treats of the chemical compo¬ 
sition of leadhillile. Prof. Laspeyres two years ago described 
a mineral from Iglesias, in Sardinia, under the name of maxite, 
of which the formula was 5rbS04 + qPbCOa -f 4PbO + sHjiO. 
M. Bertrand, of Paris, soon after published an account of lead- 
hillite from the same neighbourhood. The author provp that the 
two minerals are iclenti^'a!, and that the formula of leadhillite is not 
PbS04 + 3PbCO.j as hitherto believed, but 2PbS04 + 4PbC03 + 
PbO + 2 H.^ 0 . The next paper, by the same author, is crystal¬ 
lographic researches on the combination of aldehyde with the 
aromatic hydrocarbons. The chemical composition and crystal¬ 
line forms are given of ditolyltrichloraethan, diphcnyltribroma- 
ethan, diphenyltrichloraethylcn, diphenyldibromacthan, dimo- 
nobromphenyltricliloraeihan, &c. All these bodies belong to 
the monoclinic system.—Dr. A. Arzruni gives a short note on 
twin-growth in willemite. The next paper by the same author 
is “ Optical researches on the turpentinoelhydratcs,” which he 
follows by crystallographic and optical researches on compounds 
of urea. His last paper is on two isomorphous substances 
derived from benzol.—F. Zollner prints his important paper on 
the aggregation and position of the sun-s^ts, and concludes that 
they are cooled sconaceous products.—Dr. Karl Braun contri¬ 
butes studies on the earth's magnetism.—Among the reprinted 
papers are Dr. Andrews* on ozone and Prof. Wright*s on the 
poutrisation of the zodiacal light. 


Memorie della Socieia ^pettroacopisii Italian^ September 1874. 
—This number contains a paper by Mr. J. N. Lockyer, describ¬ 
ing certain phenomena seen when examining the spectrum of the 
electric light through a mass of sodiim vapour in a tube. When 
this is done, the sodium lines are seen to 'hade gradually off, 
sometimes on one side, sometimes on both, the boundary of the 
shading being curved and sometimes limited by a bright line.— 
There is also another paper by the same author, On experiments 
on the abs()r)>tion of a great thickness of sodium and iodine 
vapour in a tube 5 ft. long. After mentioning that it had been 
hitherto assumed that a great thickness of gas causes its radia¬ 
tion, and therefore its absorption, to become more continuous, 
he states that, on generalising his work, it appears that when the 
density of a vapour is increased, a continuous spectrum is 
approached in the case of the metallic elements of low specific 
gravity by the widening of their lines, and in that of the elements 
of high sp. gr. by the increase of the number of lines. To test 
this, the aksorption of sodium vapour in a 5 ft. tube was observed, 
and the 1) line was found to be no thicker than the .same line pro¬ 
duced by a test-tube full of the vapour, and the line was thicker 
than the D-line in the solar spectrum, in wkich spectrum all the 
short lines are reversed.—Father Secchl communicates a letter of 
A. T. Arcimis, detailing observations on the spectra of meteorites. 
The spectra of all seem to be continuous, but wanting in the 
violet, that colour of the spectrum predominating according to its 
colour to the naked eye. The sodium line was visible in the trail 
of some, as also were the lines of magnesium.—G. De Sisa 
gives a table of the solar spots observed at Palermo from June to 
September.—A table of the chromosphere, as seen during 
February and March last at Palermo, is added to this number.— 
E. Fergola contributes a lengthy paper on the position of the 
axis of rotation of the earth with respect to its axis of figure. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, Dec. 3.—Dr. G. J. Allman, F.R.S., 
president, in the chair.—Mr. Jas. Brogden, Sir Edmund Buckley, 
Bart., M.P., Messrs. Jas. Cowherd, P. Duffy, C. C. Dupre, A, M, 
Ross, and J. W. Silver were severally elected Fellows of the 
Society.—Prof. Huxley read a paper On the classification of the 
animal kingdom, which will be found in another column. An 
interesting discussion followed, in which the President, Mr. Busk, 
Mr. H, G. Seeley, Mr. Stewart, Dr. Murie, and ethers took part. 

Chemical Society, Dea 3.—Mr. W. H. Perkins, F.R.S., 
in the chair. —A paper was read by Mr. S. Lupton On the formuJie 
of the alums ; the next was a notice On the colour of cupric 
chloride, by Mr. W. N. Hartley, who finds that the crystals of 
the salt when quite dry have a blue colour, and not a green, as 
they usually ai>pear when slightly moist. - -Papers were also read 
On the oxidation of the essential oils, Part II. by Mr. C. T. 
Kingzett; On the purification and boiling-point of methyl 
hexyl carbinol, by Mr. K. Nelson ; and a note on the boiling- 
point of methyl hexyl carbinol, by Dr. C. Schorlemmer, F.R.S. 

Zoological Society, Dec. 1.—Dr. A, Gunther, F.R.S., in the 
chair.—A letter was read from the Rev. S. J. 'Whitmee, of 
Samoa, stating that he had sent home for the Society some birds 
and a pair of the Samoan Bat, which had lately been described by 
Mr. Alston as Pteropus whitmed. Particulars were given as to 
the habits of the latter.—A communication wa.s read from Mr, 
Henry W. Piers, of Caf)etowii, containing remarks on some 
specimens of Gymnetrus in the museum at Capetown.—The 
Secretary announced that Col. R. S. Tickell, late of H.M. 
Indian Army, had presented to the Society's library a very finely 
illustrated MS. work, in seven small folio volumes, on the Orni¬ 
thology of India.—A communication was read from Mr. J. 
Brazier, of Sydney, N.S. W., giving descriptions of eleven new 
species of terrestrial and marine shells from North-east Aus¬ 
tralia.—A paper, by Messrs. P. L. Sclater and O. Salvin, was 
read on birds collected by Mr. Whitely in Western Peru, being 
the eighth communication made by the authors on this subject. 
—A communication was read from Mr. [I. Whitely, containing 
some further notes on Humming Birds collected by him in High 
Peru.—Mr. A. G. Butler read a paper in which he gave descrip¬ 
tions of three new species of homopterous insects from various 
parts of the world.—Mr. A. II. Garrod gave some further par¬ 
ticulars on the mechanism of the ** shew off’* in the Bustards, 
and desa ibed the peculiar structure of the frenum lingucB recently 
noticed in a young male of the Great Bustard. 
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Royal Horticultural Society, Dec. 2-—Scientific Committee. 
—Andrew Murray, F.L.S., in the chair.—Models were exhibited 
of the fruit of 'Stephanotis floribunda .—The Chairman made a 
communication on the Larch disease.' It appeared to produce 
a local destruction and ulceration of the cambium layer; the 
trees affected by it also suffered from “piping," /.r., premature 
decay of l^ie heart wood. The disease was now beginning to 
attack the Spruce and Pinus Prof. Thiselton Dyer ex¬ 

hibited part of the stem of a Calamus ixom Sikkim, in which the 
midrib of a sheathing leaf had produced an adventitious bud on 
its under side.—Dr. Denny raised a discussion on the possibility 
of superfoetation in plants. 

General Meeting.—W. Lindsay, secretary, in the chair.— 
Prof. Thiselton Dyer commented on the investigations lately 
undertaken with respect to the potato disease. IVof. de Bary 
was disposed to believe that heteroecism occurred in the case of 
the potato parasite, that is to say, that part of its life was passed 
upon some other host besides the potato. MouUlefeit had re¬ 
cently suggested that this might be clover, and Mr. J enkins, secre¬ 
tary of the Royal Agricultural Society, supposed that both clover 
and straw might harbour the unknown stage of Peronospora 
iujes/a/is, and that this ** would justify the prevailing opinion that 
farm-yard manure encourages the ravages of the potato disease, 
especially when applied in spring, because the spores of the 
fungus would be in the manure which had been used for litter." 

Royal Microscopical Society, Dec. 2.—Chas. Brooke, 
I’.K.S., president, in the chair.—A paper by Dr. Hudson, 
“ On the discovery of some new male Rotifers," was read by the 
secretary, in the absence of the author. It described the male 
forms of Lascinularia, Floscularia, and Nolommata, hitherto 
believed to be unisexual, and was illustrated by a number of very 
beautiful diagrams.—A paper by Dr. Schmidt, of New Orleans, 
upon the development of the small blood-vessels in the human 
embryo, was taken as read. 

Victoria (Philosophical) Institute, Dec. 7.—The proceed¬ 
ings were commenced by the election of sixty-five new members 
and associates. It was stated that the total number of subscribing 
members was now 544.—Prof. H. Alleyne Nicholson, M.I)., 
read his paper On the bearing of certain palufontological hicts 
upon the Darwinian theory of the Origin of Si)ecics, and on the 
general doctrine of Evolution. The paper, after discussing the 
nature of the views usually held as to Evolution, examined in 
detail the difficulties which Palaeontology offers to the acceptance 
of the Darwinian theory of the Origin of Species, and the argu¬ 
ments employed by Mr, Darwin to ieshcii or remove these diffi¬ 
culties. 

Edinbukuji 

Royal Society, Dec. 7.—Sir W. Thomson, president, in the 
chair.—The President delivered to Prof. Tait the Keith l*rize for 
the biennial period (1871-1873), which had been awarded to him 
by the Council for a memoir published in the last part of the 
'fransactions of tlie Society, entitled “Fir^t Approximation loa 
Theimo-Ekctric Diagram. -The President then delivered an 
address on ** Stability of Steady Motion,” 

Paris 

Geographical Society, Nov. 18.—President, M. Delesse.— 
M. Vinot announced that an interesting discovery had been made 
on the summit of the Fuy de Dome, of the ruins of an ancient 
monument wbicli seems to date from the first century after the 
conquest of Gaul by the Romans.—Dr. llamy, in the name of 
M. de la Porte, chief of the last expedition to Cambodia, read 
a note containing interesting details concerning the country 
which he has explored. With the exception of a few principal 
points, Cambodia is in great part still unexplored. A new map 
of the country by M. de Ja Porte and M. Moura, representing 
the French protectorate in Cambodia, will shortly be published. 
M. de la Porte believes that many archaeological discoveries of 
the highest importance are yet to be made in Cambodia, and he 
expects considerable results from the exploration about to be 
made by M. llarmand in the regions to the west of the French 
culony. 

Academy of Sciences, Nov, 30.—M. Fremy in the chain— 
The following papers wire read Note on two properties of 
the ballistic curve, whatever may be the exponent of tiic power 
of the velocity to whi9h the resistance of the medium is propor¬ 
tional, by M, H, Ri^sal.—On the carpellary theory accoming to 
the LUiacem, by M. A, Tr^ul.—On the distribution of the 
bands in primary spectra, by M. G. Salct.—On the mechanism 
of the intia-stomacnal solution of the gastric concretions of crabs, 


by M. S. Chantran.—M. Dumas called the attention of the 
Academy to the recent appearance of Phylloxera in Pregny, 
near Geneva, and M, Pasteur made some observations thereon. 
Letters from M. Schiietzler and M. Max Cornu to M. Dumas 
on the subject of Phylloxera were also read.—Letter from 
Mdme. V® Bouchard-Huzard to the President, offering to the 
Academy documents relating to a great number of its members ; 
documents composing the collection made by J. B. Hazard.— 
On the heat disengaged by the combination of hydrogen with the 
metals, by M. J. Moutier. The author has shown that the 
formula deduced by Clausius from Carnot’s theorem for changes 
of state is applicable to dissociation. The formula is— 

L representing the heat of combination of two bodies at the 
absolute temperature P under the pressure equal to the 
tension of dissociation at that temperature, v the specific volume 
of the dissociated elements, and 7/ the specific volume of the 
compound under the same conditions of temperature and pressure. 
A is the thermal equivalent of work. From this foiinula the 
value of L can be found when we have tables of the tensions of 
dissociation of the compound at different temperatures.—The 
recent experiments of MM. Troost and Hautefeuillc have made 
known these tensions for combinations of hydrogen with jialla- 
dium, potassium, and sodium, at different leinpenitures.—Orbit, 
period of revolution, and mass of the double star 70 p Ophiucus, 
by M. C. Flammarion.—Observations of the zodiacal light at 
Toulouse, the l6tb, 21st, and 23rd of September ; qtb, loih, and 
nth Ocl. ; lolh and 12th of November, 1874, by M. Gruly.— 
Laws of double internal reflection in birefringent uni-axial crys¬ 
tals, by M. Abria. Researches on the decomposion of certain 
salts by water, by M. A. Ditte. In this third note tlie author 
has examined the double sulphate of potas.siutn and calcium.— 
On the additive product of jiropylene and hypochlorous acid, 
by M. L. Henry.—Employment of gas-retort carbon in the dis¬ 
tillation of sulphuric acid, by M F. M. Raoult.—Influence of 
boiling distilled water on Fchling’s solution, by MM. E. Boivin 
and D. Loiseau.—Iron in the organism, by M. B, Picard.—On 
experimental septiceiny, by M. V. b'eltz.—On the birth and 
evolution of bacteria in organic tissues sheltered from llie air, by 
M. A. Setvel —Note on a stony concretion, by Dr. T. L. Phip- 
son.—On some passages in “ Stan. Bell,” from which it may be 
concluded that Amaranihus blitum is cultivated in Circassia for 
the nitre which it contains ; extract from a letter from M. Brosset. 
—Note on the lowering and natural elevation of lakes by M. 
Dausse.—The compound flute duiing the reindeer period, by M. 
Ed. Piettc. 

BOOKS AND PAMPHLETS RECEIVED 

I’Kirisn.—The Sirails of MalacLa, Indo-Chiiia, aiifl C'hiiKi; J. Thompson, 
r S, (Saiupsou J^ow) -—Travels in Souih Aincnra : Paul M-^ruoy 
(lllaokie anil Soip.—Supplement to llarvesiiiijL;; AnU and Trapdoor Spiders ; 
J. Traherne -Moj'j'ndKe. F.L S., F./.S., and Kcv. Pii kard-Canibrulgc 
(I.. Keeve and Co )—Knglish Men of Seieiicc . their Nature and CuUiirc : 
Ftuiicis (Jalloii, F. R.S. tMacmillan and Co.)—Selections from Koikdcy: 
Alex. Campbell Fraser, LL.I>. (Clarendon Press).— Elements of Anirnal 
Pliysiology: lohn AriKcll (Win. Collins.)—JClem€ints of Magnetisni and Elec¬ 
tricity : John An^;ell (Win. Collins). — Principles of Metal Milling: J. H. 
t^ollins, F.(j.S (NVin Collins).—Evolution and the (Jrigin of Life: 11. 
Charlton Pastian, M.A., M.U., F.K.S. (Macimikin and Co.)—The Forces 
which carry on the Circulation of the Blood: Andrew Buchanan, M.D. 
(J. and A. Churchill). 
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DIARY OF SOCIETIES. 


London 

THURSDAY., Dkcbmder 10. 

Rovau Society, at 8.30.—'L'he Development of the Teeth of the Newt, Frog, 
Slow worm, and Green Luaid, and on the Structure and Development of 
the 'J'ceth of Ophidia : C. S. Tomes.-^On the Effect of Heat on Iodide of 
Silver, and on the Co-cflicicnt of Expansion oi a raraffnie of High lioiling 
Point: (». K. Uodwell.—ExpcrimenlR showing the Paramagnetic condition 
of Arterial Blood, as compared with the Diamagnetic condition of Venous 

I Blood: Dr. Shcttic.—Un the Multiplication of Definite integrals: W. H. 
L. Kii.>,sdi. F.Ji.S. 

SociFTV OK Akts, at 3.—Conference on steps lo be taken lo insure prompt 
and rlficient measures for iireventing the Pollution of Kivers. 

Mathkmatilal Socirtv, at 8.—Two Betters from M Mannheim on Three 
ami Seven liar Mntion. C'oinmimicatcd by J J. Sylvester, P.K.S. —On 
the Potentials of Polygons and Polyhedra : Prof. Cayley, F. k.S. 

FRIDAY, Di^ckmuer ji. 

Junior Piiii.ObOHiiCAL Solikiv, at 7.30.— Arctic Exploration: David 
Gnivell. 

London An ruKoroi.otJU al Sociki v, at 7.30 —Dolmens of Drenthe, 
lloilaud: Dr. Liiboch —On the .Scaphoid Skull of a Pole: Dr. Koper- 
iiilU.—O n the Ciaiiu of the Koiind Barrows of a Scaioii of the Vorkshirc 
Wolds: Mr. Mortmicr.—Ceriain Difficulties in Ancient Theologies and 
Modern Science ; Dr. Tiiinan. 

MONDAY, Dei i.MHICK 14. 

GuooKAniicAL Society, at 8.30. 

Soi-iKi Y OF Akts, at 8.—Cantor Lecture; Alcohol, il> Action .ind Use : 
Dr. B. W. Kicluirdson, F.R..S. 

TUESDAY , Dkcemiuck 15. 

Statistical Si>ciktv, at 7.45*—'^^he value of Death Rates as a Test of 
Saniiary Coiicliiion : N A. Humphrey's. 

WEDNESDAY, DtcEMUK-R iG. 

Mktkokoi ui.icAi. SociKi’V, at 7. —Atniosplieric Pressure and Rainfall : 
J. C. Bio-vaiic- -Remarks on West India Cyclones: IJ. F Jahneke — 
Notes on ilic Weather expenemed over the Hriiish Isles and the North¬ 
west cd Fi.'(lice dll)mg the first few days of O* loher 1874; R IL Seoit, 
F.K S ‘ On .( New beif-kegisieiing Higromtler. H N'egiclti .and W. 
Z.imhi.i. -Kcsiilis o[ Mel eon logical Observaiiims made ai, .'iiid near, fct. 
I’diil's Island, ill the Sontli Indian Ocean : R. Jl. Scott, F R.>i. 

RuVAI SdULlY OK l.I 1 ItKATrKK. at 8, 

SuciM V OK An i.s, at 8. '1 he Sandblast and its application lo Indiislrial 

J'nipo C'. ; W. F. Ncwtoii. 

tjKoi iM.K AI. SocJi-TV, at 8.—Descriptions of the Gnaptolites of the Arenig 
.uni J.I.mdt-ilo Ri iks of St. David’s : John llopkinson and Charles Lap- 
worth —I >11 I he Age and Corrcl.itions of the Plant-bearing senes of India, 
and (lie foriucr CMsteiik'o of an Indo-Oix’anic Continent : il F. iJl.tiiford. 
— (>1) ihr K-iminendge Clay of Engl.oKl: Rev. J. F. Bl.ike, M.A 



With Tracer, &c., for drawing Ussajous* Curves on Cards or 
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Educational Set of Acoustic Apparatus . 5 5 0 

Improved Ozone Generators. 21s. & 3 3 o 

Pocket Spectroscopes^ with new Slit Adjust¬ 
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TISLEY AND SPILLER, 

OPTICIANS, &c., 

172, BROMPTON ROAD, 

(Three minutes’ walk irom South Kensington Museum). 


DRAPER'S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure wlitii this Ink is used. It has been adepted 
by the principal Banks, Public Ufficc-s, and Railway Companies ihroiighouc 
Ireland. 

It writes almo.st instantly Full Black. | Flows easily from the Pen. 

Does not corrode htccl Pens. J Blotting-paper may be apjilicd at the 

Is cleanly to use, and not liable to j moment of writing. 

Blot. I 

TO BE HAD OF ALL STA TIONERS. 


THURSDAY, Dicemiiilr *7. 

L:nnh\\ .SoiiKTV, at 8.—Obscrvaiioiis on Bees and Wa'ips; Sir John 
Liibbot k, Bart, IM P , F.K.S.—Diagnoses of New Genera and Species of 
llydruiila : Pi of. Allman, I’rc'i L.S. 

CuKMK.AL Society, at 8.—Grove's Method of preparing Chlorides : C S. 
.Sell irleiiimei, F.K-S.—On the Prccipiialiou of Metals by Zinc: J. L. 
Davies. 

Torquay 

MONDAY , Del'emkkr 14. 

Naiukai, IhsTiiKY Society, at 12, noon.—'I'hc Inscribed Stones and 
Ancient Cros^es of South Devon ; C. Spcncc* Bate, F.R.S. 

Leeds 

TUESDAY, Deckmmkk 15. 

Na ruiiAi-iSTs’ Field Clue, at 8.—The Hedgehog: K. E. Prince. 
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'•NATURE." 

Nearly all the Back Numbers of Nature may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford IStreet, Strand, W.C., to whom all communications re¬ 
lating to Advertisements should likewise be addressed* 

Now ready, Vol. 9, bound in cloth, price lou. 

Cloth Cases for binding all the volumes, price Ix. 6 d. each* 
Reading Cases to hold 26 numbers, price 2 s, 6 d, 

To be had tlirough any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET. STRAND. W,C. 


HAIR COLOUR WASH*—By damping the 

hair or whiskers with this beautifully perfumed Wash, in S4 hours the 
hair becomes it.s original colour, and reiiuins so by an occasional .ising. 
lof. fwf,, sent for P.O order.- ALEX. ROSS, 248, High Holboru, Lou¬ 
don ; and all Chenusts. 


NOSE MACHINE.—This is a contrivance 

which, applied to the nose for an hour daily, so dircct.s the soft cartilage 
of which the member consists that an ill-formed nose is quickly shaped 
to perfection. Anyone can ii.se them, and without pain. Price lor. GL, 
scut cairiage-frec ior P.O. order.*—ALEX. KCJSS, 248 High ilulborn, 
LoudoiL Pamphlet sent for two stamps. 
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Patronised and used by Her Majesty the Queen, at Osborne; by H.K.H. the Prince of Wales, at Sandriii^ 
ham; by H.R.H. the Duke of Cambridge; the lEie of the Medical Profession; and at the London, St. 
George b, Fever, and (/crnian Hospitols, and at Government barracks and lunatic asylums, and numerous m- 
stitutions, breweries, &c. Water Testing Ap^iaratus, tos. bd. and air. each. 

Daiichcll s “ i esting Apparatus for Discovering the Presence of Iinpiiritics in Water” is a most convenient 
and portable one - YuH Dvkic or. the Preliminary Dudes of Health Officers. 

Pocket fillers from 44. 6^^ to 6 s. each. Household and Fancy Filters from i2r. 6 d, 

The Filters may be seen m operation, and lull particulars obtained, on application to the Secretary, at the Office, 
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Read ** Water: its Impurities and Punficaiion," price, per post, 2d, 
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SIR SAMUEL BAKER’S BOOKS OF TRAVEL. 

This day, in Two Vols. 8vo, cIoUi extra, 36^, 

WITH MAI’S, PORTRAITS, AND UPWARDS OK FIKTV FULL-PAGP: ILLUSTRATIONS BY 

ZWECKER AND DURAND. 

SIR SAMUEL W. BAKER’S 

ISMAILIA: 

A NARRATIVE OF 

THE EXPEDITION TO CENTRAL AFRICA 

FOR THE SUPPRESSION OF 

THE SLAVE TRADE. 

ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 


Timis .— “ One of llie most cutious snd inlerc.sling expeditions of modern limes. . . . A book which will be read with 

vciy gicat inlciest, ai;d, if the Icelings excited by the leconl are not always thoj^c of unmixed api)rova?, we cannot hesitate to give 
the lullcst jjraise to the energy, determination, and icsouicc evinced by the leader of the expedition. . . . There are most 

interesting sketches of social life, manners, and customs scattered ihroii'^h these pages, and though the author tells his readers he 
sought to confine his narrative to the object of the expedition, there are mimerous anecdotes of sporting ad\cntures which would 
make a most pleasant little volume by themselves.’* 

Alhcturum,—^*^ This book will add to Sir Samuel Baker’s fame. . . . Once more he comes before his fellow-countrymen as 

an explorer, a man of keen intelligence, a sportsman, and one who can do and dare, suffer and wait, and under every circumstance 
prove himself to be a thorough Englishman. As such a man, wc have hitherto been proud of him, and have gloried in his geogra¬ 
phical discoveries*. Eut in the present work, e.'^pccially in the latter j>ortioii of it, the heart of the reader is touched as the author, 
in his previous woiks, never touched it before.” 

Aloi^ning Pest. —“ The account of his effc rtp, of cifficultich and dangeis undergone and surmounted, reads more like a romance 
than like the actual experiences of, comparatively speaking, a nicie handful of men. Sir Samuel Baker was evidently the right man 
in the right place. . . . The style of the narrative is qiiile characteristic of the practical nature of the man ; it is straight to the 

point, and free from useless reiteration. Tlie desciiptions are never diffuse, yet bright and comprehensive, the whole work being 
incomparably move enteitaining than books of African travtl u-^ually arc. , . , The narrative abounds in descriptive skctchc s 

and anecdotes well and pleasantly told. The book is profusely illustrated, and the clear and admirable maps prefixed to each volume 
render it an easy task for the reader to follow the track of the expedition.” 

Pall Mall Gaseite ,—“We cannot praise it higher than by saying it is quite unlike most books of African travel. In other 
words, it is well wriiten and full of remarkable adventures. . . . The account of the retreat is masterly, and the battles are 

described with considerable spirit.” 

Daily Teltgraph. —“ It is a story of the utmost interest, and will lake its place among the most remarkable records of British 
hardihood. . . . P'or our own part, we shall not hesitate to affirm that we regard this spirited and simple narrative as an undying 

honour to English literature, which it enriches with the record of manly and earnest deeds more eloquent than words.” 

Datly News .—** These two splendid volumes will well repay the utmost anxious curiosity with which the public have awaited 
their appearance. No enterprise of modern times has excited more interest than that which Sir Samuel Baker undeitook five years 
ago, and the story of the whole campaign, told by himself, adds another thrilling chapter to the history of African adventure.” 

Graphic. —“Ever^bedy, of course, will read * Ismallia.’ ... It is the tale of an enterprise unparalleled in its way since 
the adventurous days of the early travellers, told with no effort at literary effect, but simply and forcibly, just as each incident was 
noted down in the journals of its leader. . . . The book will long remain a wonderful memorial of British enterprise and daring. 
Incidentally, too, it contains much to attract or amuse the sportsman and geographer.” 

BelPs Messenger .—We must leave our readers to judge for themselves concerning the other numerous matters of absorbing 
Interest vihich Sir Samuel Baker’s volume contains. Of adventures and anecdotes we can give no extracts, for we liave not sufficient 
space at our command to do so; but we will promise them thi^ richest treat they have ever had, if they will do as we liavc done<- 
as we hope they may— read every u ord for themselves.” 

BY THE SAME AUTHOR. 

The ALBERT N’YANZA, GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. With numerous Illustrations and Maps. Fourth Edition. Crovm 8vo, 6 s. 

The NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. With numerous Illustrations and Maps. P'ifih Edition, Crown 8vo, 6.r. 

CAST UP by the SEA; or, the Adventures of Ned Grey. With Illustrations by Huard. 

Fifth Edition. Crown 8 vo, gilt, ys. 61/. 


MACMILLAN & CO., LONDON. 
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Nm Ready ^ Price One Shiiling^ 

A K T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR DECEMBER 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents of December Number.— Our Illustrations :—i. “La Source," by Ingres. 2. “ St. Thomas,” by 
Correggio. 3. “ Art in Lamps.”—The ExhibitionsThe French Gallery.—Hans Makart's “ Venice doing Homage 
to Catarina Carnaro.’’— New British Institution, Old Bond Street.—The Revised Theory of Light. No. IV.—Art 
Notes and Gossip.—Reviews. , . , „ . . 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of Art tbat 
fresh arrangements have been entered into for the repioduction in the forthcoming Numbers of choice examples <m 
P ainting, Engraving, Sculpture, Pottery, and Art objects generally. These will be represenUtive both of British and 

Continental Schools. j j • »i. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced m the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London : SAMPSON LOW and CO., 188, Fleet Street, E.C. 

AGRICUL TURAL PUBLI CATIONS. 

THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 

nearly all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Residue from each 
article. 

Opinions of the Press, 

** Tt is clearly a very useful indicator of the values of the foods for cattle.”— Aihenaum, ' ^ 

“The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an * eye-opener to many who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods.”— Sporting Times, 

“ A very useful table. '^I'he s)stem is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association.”— Land and Water, 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera- 
lion in Agriculture and in general Trading. Price 6 d. per month, or ^s, per annum, post-free. 

Vols. I., II., and 111 . of the “Agricultural Economist” for 1870, 1871, and 1872, price *js. 6d, each. 

Preparing for Publication {Second Edition), 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 

Average Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refertilising Effects of Guanc^ Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 

London : 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 


Isaac 


Price i^r., with Woodcuts. 

ETRUSCAN RESEARCHES, By 

TAYLOR, M.A. With Glossary and Index. 

Contents The Prologue—Tyrrhenians and Turanians—Ethnoj^aphica I 
Notes on the Etruscan People—The Etruscan Mythology—The Etruscan 
Numerals- ‘Epitaphs—Words denoting Kinship—The Bilingual Inscripiions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 
London: MACMILLAN ft CO. 


RUrrURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most elTec- 
live invcniioii 111 the curative treatment of Hernia. The use ol 

f ' a steel spring, so often hurtful in its effects, is heie avoided; a 
soft laiidace being worn found the body, while the requisite 
i V resisting power is supplied by the MUC-MAIN PAD and 
PAl ENT LEVER, fttting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circulai may be bad, and the Truss {which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
t inchei below the hips, being sent to the maoufactuicr, 



JOHN WHITE, 228, Piccadilly. 

Pric of • ||>>Eje Tnii*. ** 


Poit- 

free. 


W p - — —- y-- • 1 

Double „ 3U. 6tf., 4«-.and5M*6<f« j 
Umbilical „ and sar. td, ) 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c. for Varicose Veins and all cases of weakness and Swellings of 
Swains They are porous, light in texture, and mcxpcnsivt and drawn 
on over an ordinary s t oc k ing. Price 
Postage free. 

JOHN WHITEi Manufacturer, aa^ Piccadilly, Loudon. 


In royal 8vo, cloth extra gilt, price 3xx. 6 d, 

CONTRIBUTIONS to SOLAR PHYSICS. 

By J. NORMAN LOCKYER. F.R.S. I. A Popular Account of In- 
quirics into the Physical Constitution of the Sun, with especial refe 
rence to Recent Spectroscopic Researches. II. Commumcations to the 
Royal Society of London and the French Academy of Sciences, with 
Notes. Illustrated by 7 Coloured Lithographic Plates and 175 Wood- 
cuts. 

“The first part of the work, presenting the reader with a continuous 
sketch of the history of the various inquiries into the physical constitution 
of the sun, cannot fail to be of interest to all who care fir the revelations of 
modern science; and the interest will be ®"kanced by the cxcdlence of 
the numerous illustrations by which it is accomp.'inicd. ^Athenaum, 

“The book may be taken as an authentic exposition of the present state 
of science in connexion with the important subject of spectroscopic analysi^ 
or publ£ may derive much mformation from it 

^baily News, . MACMILLAN & CO. 


HOLLOWAY’S OINTMENT and PILLS. 

-Ready to Hand.— Every good and generoua pe^ti feels a n»t«ra 
tvmini^y in the presence of suffering, and how much moK useM would 
trSurniisiem te if it could supply the means of relief. Pnfesimr 
Hollowa%ffcrs to everyone the never-feiling power of thustmidmng 
Semost'^essemial service to afflicted humanity. His noble rem^ies 
reJeh^e seat of every nutlady, whether it be on the ‘urface or hidden 

cnees of winter. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

• (FACTORY, SAVOY ST.), LOIiDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO Her Majesty and H.K.H. the Prince of Wales, and H.LM. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Apflication. 


Now ready, Svo, price &r. 6^ 

ENGLISH MEN OF SCIENCE, THEIR NATO RE & NURTURE. 

By FRANCIS CALTON, F.R.S., 

Author of Hereditary Genius^*' Ac. 

MACMILLAN AND CO., LONDON. 


Lately Published, in Crown Svo, Price 3x. 6f/. 

THE TRANSIT OP VENUS. 

BY 

GEORGE FORBES. B.A.. 

Professor of Natural Philosophy in the Andersonian University, Glasgow* 

With numerous Illustrations, 

It is a compact-sketch of the whole matter in all its aspects—^historical, scientific, and practical .'*—Saturday Review, 

Those who want to understand something about the coming Transit of Venus, and to know all about the different method.^ 
of observation and the,preparations of different nations in connection with the subject, cannot do better than consult this little book." 
— iMHCet, 

MACMILLAN AND CO., LONDON. 


PURE SOLUBLE COCOA. 


VAN HOUTEN’S COCOA has been intro- 

duced for some years as the only £uaranteed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
_t o any other Cocoa in the market. _ 

Most of the other Cocoas are mixtures of 

Cocoa, Starch, Sugar, &c., and a comparison of them with VAN 
H. OUTEN*S COCUA will at onc e te ach th e mos t vitiated in taste— 

That a pure Cocoa is somethin^v^y^differ- 

_ ent from what they are su pplied with as Cocoa. _ 

No reference is made here to the great praise 

bestowed on VAN HOUTKN*S COCOA by the Lancet and other 
competent authorities, but the public may jtid^e for themselves by 
.obtaining, free of charge, sample bottles, containing sufficient for six 
large cups, from their own grocer or chemist, or from the Chief 
Depdt of Van Houten's Cocoa, at 6 and 7, Coleman Street, London, 
K.C _ 

VAN HOUTEN’S COCOA will prove to 

them—_ _ 

That C^ocoa can be both pure and sol uble. 
That it can be made simply with boiling 

_ _ Water inst antaneously._ 

That it forms one of the~ most delicious 

_ beve ra ges. __ 

That such pure Cocoa is~the most nutritious 

article of food, and is easily assimilated by ever so delicate a dige^-tion. 

That one pound is sufficient for 100 break- 
That, in short, i't'cxcels'ln quality and rela- 

cheapness every other known Cocoa. 


A little acquaintance with Van Houten’s 

Cocoa will also teach its importance a.s a siiniutani and life-preserving 
commodity : for nursing-mothers nothing lo equal it i.s to be found, and 
its value can hardly be overrated when people have learned to understand 
that one can live, in cases of need, for days and weeks on pure soluble cocoa 
(and if no boiling water is at hand, by eating it). I'herefore, whether 
at sea, in mines, in the camp, or on the march, one can always guar<l 
oneself agai nst starvation. __ 

For the poor such Cocoa will become an 

inestimable boon, as thousands can be provided with this wholesome 
_and^grecal^ drin k at a mo ment’s notic e an d at a ver y small cost. _ 

Those~lnteFested in spreading temperate 

habits are particularly invited to study tlie merits of PURE SOLU¬ 
BLE COCOA, and it may be predicted, if once the public are familiar 
with the true qualities of Cocoa, that Cocoa will become one of the 
_^moKt popular drinks.__ 

Sold (lull^i^ight) in xlb., |lb., and ^Ib. Tins, 

_ 3jr^ gd., ar., and if., by Grocers and Chemists^_ 

Each Tin, as well as each Sample Bottle, 

bears as guarantee the signature of C. J. VAN HOUTEN & ZOON^ 

"“wholesale — " " ' 

London :—Barclay and Son; Crosse and 

Blackwell; W. Edwards ; E. Lazenby and Son: Edward Pink ; J. 
Sanger and Sons. __ . 

Leeds;—GoodaiJ, Backhouse, and Co._ 

Liverpool:—^W. H. Flctt, Benn's Gardens._ 

Edinbui^lTSTGl^sgc^ George Ballantine 

_ and Son. 

Dublin : Alexanders and Co.; Samuel Bew- 

ley and Co.; Hugh Moore and Co. ; A. Woods and Co. 


Printed hy R, Clav, Sows, ft Tavlor, at 7 and 8, Bread Street Hill. In the Oty of London, and published b/ MAcrntXAii ft Co*, 
at the Office, 99 and 30, Bedford Street, Covent Garden — Thursday, December 10, 1874* 
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UNIVERSITY OF LONDON. 

The following are the Dates at which the several EXAMINATIONS in 
in the Univcrsiiy of London for the year 1875 will coiniiicncc 
Matkiculation—M onday January 11, and Monday June 28. 

Racmki.ok ok Akts.- First H.A., Monday July 19 

Second B.A., Monday October 25. 

Masiuu op Arts. —Branch 1 ., Monday June 7: Branch II, Monday 
June 14; Branch JII., Monday June ax 
Doctor op Literaturu.— First D.Lit., Monday June 7- 

Second D.Lit., Tuesday October la. 
S(-KiPTtiuAi. Examinations —Tuesday November 23 
Bachelor ok Science. —First B Sc • Monday July 19. 

Second B.Sc , Monday October 25. 

Ducior op Science.—W ithin the first twenty-one days of June. 

Uachklok op LAWS-Fi^tLl | Wednesday January 6. 

Doctor op Laws.— Thursday January 14. 

Baciiklok op Medicine.— Preliminary Scientific, Monday July 19. 

First M.H., Monday July 26. 

Second M.B., Monday November i. 

Baciiklok op Surgery. —Tuesday November 23. 

Master in Sukgpkv.—M<» nday November 22. 

Doctor ok MEniciNK —Monday November 22. 

Examjna'iion for Women. —Monday May 3. 

The Regulations relating to the above Examinations and Degrees may 
be obtained on application to The Registrar of the University ol London, 
Burlington Gardens, London, W.*' 

WILLIAM B. CARPENTER. M.D.. Registrar. 

December 10, 1874. 

ROYAL SCHOOL OF MINES CLUB.— 

The-SKCONI) ANNUAL DINNER will take place on MONDAY. 
Decendier 2xst. Past and Present Student.s intending to dine arc 
requested to apply for particulars to the linn. Sec., Royal School of 
Mines Club, 28, Jennyn Street, S.W. 

LONDON AND CHILWORTH, 

MESSRS. UNWIN BROTHERS, Printers 

and Stcrcritypers, are prepared to undertake Two or Three Periodicals ; 
also High-cIa.sA Bookwork in Ancirnt or Modern Style, with appiopriate 
Ornaments Having both Country and London Offices, special facili* 
ties can be offered. Estimates on application to z, 2, and 3, Oxford 
Court (109A, Cannon Street), K.C. 

COMMISSION PUBLISHERS_Mes 7 «^ 

PROVOST and CO., having had many vear'«* experience as above, are 
prepared to uiulertakc the Ptiblication of Books, Fainphlels, Magazines, 
Periodicals, &c., on the most liberal terms. Estimates forwarded on 
application.—**The Search for a Publisher,** 7Ch Edition, seat post-free 
* for twelve stamps.—36, Henrietta Street, Covent Garden, W.C. 

PREPARATION for the Public Schools 

by an Oxford M.A. and First Classman. Natural Science included in 
the ordinary .scheme oi work.--Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 

CHEMISTRY and PHYblCS.—An Asso- 

mate of the Royal School of Mims is open to an APPt)INTMENT.— 
Address W. C N , care of the Publisher ol Nature, Bedford Street, 
Covent Garden, W.C. 


ANTHROPOLOGICAL INSTITUTE OF 

GREAT BRITAIN and IRELAND (in which are united the Anthro¬ 
pological Society of London and the Ethnological Society of London), 
4, .St, Martin's Place, Trafalgar Sipiare. W.C Prcbident, Prof. Hu^k, 
F.R.S. ; Treasurer, Rev. Dunbar I. Heath, M A.; Director, E. W. 
Brabrook, Esq. F.S A. The Institute will meet on TUESDAY, Dec. 
22nd, at 8 o'clock p m. precisely, when ihc following Paper will lie 
read:—“On Early Modes of Navigafion, tracing the Development of 
Ship-Forms.*' By Colonel A. Lane Fox. 

J. FRED. COLLINGWOOD, Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Educatioii for Boys. 

Si>ecial attention to Science, particularly to Chemistry, both theoretical 


and practical. 

References to Dr. Debus, F.R.S. 
F.R.S. ; Dr. Angus Smith, F.R.S. 
F.R.S. : Dr. WiTliambon, F.R.S. 


Dr. Frankland, F R.S. *, Dr. Roscoe, 
Dr. 'Tyndall, F.R.S.; Dr. Voelcker, 

C. WILLMORE, Principal. 


ROYAL COUNCIL OF EDUCATION— 

The Laboratory and Class-rooms of Berners College arc open for 
Pupils EVERY DAY and EVENING. The subjects of the aL^vo 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. Gakdmkb, F.E.S., F.S.A.. 44> Berners Street, W, 


REQUIRED, a MATHEMATICAL and 

NAITJRAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR-MAN. - Ad.Iress E Y.D , care of the Pub¬ 
lishers of Nature, 29, Bedford Street, Strand, W.C. 


The SECOND MASTER of a High-class 

Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Sciences.—For fiitlhci partitiilais apply 
by Idler to “Tripos,** care of the i'ubli.shcr of Natukk, 2«7, Bedford 
Strert, Strand, London, W.C. 

A LADY of long experience wishes for a 

RE-ENGAGEMENT as GOVERNESS in a Geniicinaii*.s Family. Is 
capable of teaching the rudiments of Natvral Science. First-rate Reier- 
ences.-Apply by letter to C. H. M., care ol the Editor of Nature, 
29, Bedford Street, Strand, W.C- 


NATURE.—Wanted clean Copies of Nos. 

10. 13, X16, and 203 with Porirait. Nature Office, 29, Bedford Street, 
Strand, W.C. 


NOTICE.—To SCIENCE TEACHERS and 

STUDKNTS—Apparatus to iilusiraic the Study of Chemistry and 
Phvsics (Acoustics, Light, Heat, Magneii-m, Electricity, &c,) Orders 
exceeding 40s. in value delivered free to any Railway Station in Eng¬ 
land. Price Lists, 4 Stamps.-MOTTERoHEAD & CU.. Laboratory 
Furnisliers, 7, Exchuge Street, Manchester. 
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PREPARATION for MATRICULATION 

At Oxford and Cambridjfe by the RECTOR of a COUNTRY PARISH, 
Graduate in Honours of Cambridge (Mathematical and Natural Science 
Triases).'-Addreis Delta, care of Messrs. Macmillan and Co, a9 
and 30, Redford Street, Covent Garden, W.C. 

FOR SALE—A MICROSCOPE, by Field, 

with ^<inch, i-inch, and i|-inch Objectives, two Eye-pieces with live- 
box, forceps, &c., in Mahogany Case. Price a lar. 6<f.; cost Ca. 
Equal to new.—Address Micro., Albert Villa, Kim Road, Camden 
Square, N.W. 

WANTED.—SKELETONS of a few of the 

SMALLER I 3 RJTISU »IRDS, to complete a Collection.—Address 
particulars to E.Z.S., care of Editor of Nature, Bedford Street, 
strand, W.C. 

ORIGINAL SKETCHES FOR SCRAP- 

BOOKS, ALBUMS, &c., in Pen and Ink and Colour. Headings and 
Initials for Manuscripts. Copying.—Address R. H., 54, Great Ormond 
Street, Queen’s Square, W.C. 

NOTICE OF REMOVAL_Mr. JAMES 

R. GREGORY, Geologist, Kc , will REMOVE at the end of this Mouth 
to new and extensive Premises, now just finislied building, comprising 
large, well-lighted MU.SEUM, Laboratories, large .Store-rooms, (JlTices, 
&c , at 88, CHAKLO n'E SIREET, FITZROY SQUARE. W., Irom 
15, Russell Sticet, Covent (lardeu. Collections and .Specimens as u.sual. 

GEOLOGY.—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of " Lyell’s Students’ Elements 
of Geology,” and*' facilitate the impoitaut study of this science, can be 
had at s, 5, xo, 20, 50, to t,ooo guineas. Also, .Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geological Maps, Harri- 
mers, all the Recent Publications, &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S , at his residence, 1^9, Strand, W.C. 


SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of Fossils, Rocks, and Minerals especially .selected for 
Teacbing purposes FO.SSJLS, 150 Species, 30J. ; 250 ditto, ^^3; 350 
ditto, /C5 jCf* MINERALS 'aiuI ROCKS, 100 Rxaiiiple.s, 25A. ; 
aoo ditto, to jCj ios. ; 300 ditto, £4 xor to £ 6 ; 400 ditto, 

to j(^8; 500 ditto, /B 8a. to/Jio jos. Similar ('oilccttons in Mahogany 
Cabinets, 200 Examples, ^4 tor : jtx) ditto, ^7 los. ; 400, jCi2 12s., or 
in St.iiiied Pine, at^j lov , 6 a., and jCio lor. RECENT S 11 E 1 .. 1 ..S, 

loo Genera, i 2ou Genera, £2 vs. 

ALFRED BKT.L, 5, Grafton Street, Fitzroy Square, London. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers wiih tliis beautifully peiTunied Wash, in 24 liours the 
hair becomes its original colour, and reiuain.s so by an occa.sion.il using, 
xoa. 6J., sent fur P.O order.—ALEX, ROSS, 248, High Holbom, Lou¬ 
don ; and all Chemists. 

NOSE MACHINE.--This is a contrivance 

which, applied to the nose for hour daily, so directs the soft cartilage 
ol w hich the member consists,Tuat an ill-formed nose is quickly shaped 
to I erleclion. Anyone can use them, and without pain. Price lor fx/., 
sent cai 1 liige-frcc for P.O. order.—ALEX. ROSS, 248 High Hoi born, 
l^ndon. Painpidet sent lor two stamps. 

SYNOPSIS of an ARRANGEMENT of 

INVERTEBRATE ANIMAT.is in the FREE PUBLIC MUSEUM 
of LIVERPOOL. With liitiodiiciion. 

By the Rev. HENRY H. lilGCHNS, M.A. Cambridge. 

Price ir.; post-^rcc, ir. 2#/.— Address Mr. John Chakd, Free Public 
Museum, Liverpool. 



Sound and Bright* 

WALTHAM BKOS., BREWERS, STOCKWELL. 


HORATIO YEATES, 

OPTICAL AND PHILOSOPHICAL INSTRUMENT 
MAKER, 

33. king ST., COVENT GARDEN, W.C. 


TRANSIT^OP VENUS. 

AUTOMATIC MOVING MODELS, 

Explaining the Transit to all understandings. 

By the REV. £. L. BERTHON, M.A. F.R.A.S. 

Sold by HORNE & THORNTHWAITB, 3, Holbom Viaduct, London. 
Thrice 8 j. ; or post-free, 8r. 6d. 



ARE THE BEST PRESENTS FOR YOUTH. 

They combine Science with Play, Knowledge with Amusement; afford 
endless Pastime for Holidays and Evenings; and obtained Medals ** for 
Quality and Cheapness,” London, 1862, and Paris, 1867. 

Siatham's Box of Chemical Magic contains materials and directions for per< 
forming 50 and xoo instructive experiments, xr., as. €ui. ; by post, is. ad., 
2S gd. 

Stathain's Youth's Chemical Cabinets, with Book, 6r., 8r., ixr., and 155. 61/.,, 
Stalham’s Student’s Chemical Cabinets, for studying Chemistry, Analysing, 
Experimenting, &c., air., 3ir. 42^ , 6^r., 84^., 2xor. 

Statham’s Economic Laborator}*, suitable for Hut Climates, 105^. and aios. 
SuLham'.s ** First Steps in Chenii.strv,” containing 145 Experiments, 6</.: and 
Elementary Chemistry,” 2s., by post jd. and ar. 3d , for use with the 
above. 

Staihani’s ‘'Panopticon" (or see everything). A Pocket Instrument for 
Home, Seaside, and the Country : can be used either as a Telescope or 
Microscope, .and shows objects at ten miles; also auimalculcB in water, 
structure ot plants, insects, &c. No. x, asx. ; No. 2, 35r. 

Stalham's Electrical Sets, 42^,, U^s., Geological Cabinets, 3r. 6d., 7s. td.. 

X >$s. 254., Kc. 

Electrotype Sets, 7s. 6n?., los, 6d.f Conjuror’s Cabinets,yr. 6<f., 154., air., 
214 ,424 &c. 

Youth's Microscopes, 104. 6d., 2 X 4 ., Model Steam Engines, 54.61/, 104.61/., 
424. 2 X 4 ., 424. 

Studciit’.s Microscopes, 634., 105s., Magic Lanterns,with r2 Slides in Box, 

arojr. 74. 6d.f 20s. 6d., 21A., 334., 454. 

Printing Press (with type, ink, &c.), 64. 6d, 8s., 12s , 144. 6d, iCs., 24s. 

Send for llliislrated Catalogue of above and numberless other 
EDUCATIONAL TuYS, SClLNTlUC MODELS, GAMES, &c. 

W. STATHAM, iii N, STRAND, LONDON. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(Bjf Appointment to the Royal Institution qf Great Britain! 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 

II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 

CHRISTMAS AND NEW YEAR PRESENTS. 

THE NEW MODEL 

“MORSE SOUNDER” TELEGRAPH APPARATUS 

FOR AMA'I EURS, STUDENTS, AND PRIVATE LINKS, 

I'his instriimerit is well constructed and hnishcAl, and givc-s a clear loud 
.sound. It n, capable of woiking on a line Irum xch^ yaiUb to .several miles in 
length. 

Two sets of Instruments with Battcrie.s, Chemicals, Connecting Wires, 
and Ink'lliiction Hol-Ic in Box cunqileie, 504, 

Additional Cflls whcie extra battery power is required, 44. 6#/. each. 
Bobbins of Wire, 25 yards, Zs .; 50 yard.s, 54. ; 100 yards and upwards, %d, 
per yard. 

Also, 

WESSMANN’S POCKET TELEGRAPH 
or SNAPPER-SOUNDER. 

Price z4., by po^t is. id, 

" It is understood to be the desire of the Post Office authorities to extend 
the US5 of the ‘ MorikC Sounder’ in this* country as rapidly as poi>.sible.**— 
Tiwev, Ort. 5 

•’The Postal Telegraphic Department is rapidly extending the use of 
Sounders by converting alt the inking circuits to Sounders ”—Teiegraphie 
youmei, Nov. 15. 

ALABASTER & CO., 

importers and Exporters of Bcientiflo Apparatus and] Books. 

57, Ludgate Hill, London, E.G* 
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On thi^ 24th inst., No. Xf^V,, JANUARY 1875, price 51. 

THE QUARTERLY JOURNAL OF 
SCIENCE. 


CONTICNTS. 

I.—The Illuminated Disc of the Moon. Jiy Licut.-Col. Dmyson, 
F.R.A.S. 

11 .—Railway Accidents, By F, C. Danvers, Assoc. Inst. C.E. 

Ill —Human Levitation. 

IIV.—^The Boundary between Man and ihe Lower Aninnls. 

V.—Science ; her Claims, Position, and Duties. 

VI.—The Spectroscope in its application to Mint A-ssayinj?. By Alexander 
£. Outerbridge, jun. 

Notices of Books, Progress of the variou.s Scicnce.s, &c* 

London: 3, Horseshoe Court, T.udgate Hill, £.C. 


“Tliat excellent periodical The Garden.”— Professor Owrn. 

THE GARDEN: A Weekly Illustrated 

Journal of Gardening in all its Bratichc.s. Founded and Conducted by 
W. ROBINSON, t.L.S., Author of “Alpine Flowers for Ergii.sh 
Gardens,” &c- 

“Mr. Kobin.son’s valuable and elegant weekly.”— Revtrw, 
Aug. loth, 1872. 

'J'he following are some of the subjects regularly treated of la its pages 


The Flower Garden. 
Landscape Gardening. 

The Fiuit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


Professor Asa Grav says: ” It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such wc hear it 
highly spoken of ; and we think wc do a favour to those of that clabs who 
know It not as yet, by calling attention to it.” 

“ THE GARDEN '* may be obtauned through all Newsagents and at the 
Railway Bookstalls, at 4^, per Copy. It may also be had direct from the 
Ofhcc at ss. for a Quarter, gs, ga. ipr a Half-year, and 19J. 6ei. for a Yenr, 
payable in advance. Specimen Copies (post-free), iid. Volumes 12s, eat h, 
except Vol. 1 ., which is jCt i<r. 

OlTice—37, Southampton Street, COvent Garden, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 

Conducted by J. W. Douglas, K. McLachlan, F.L.S., E. C. Rvb, and 
11 . T. Staintun, F.R.S., &c. 

This Magazine, commenced in 1864, contains sUndard articles and notes 
on all subjects connected with Entomology, and especially on the Insects ol 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com¬ 
mence with the June number in each year. 

Vols. 1 . to V. (strongly bound in cloth) may be obtained by purdiasers of 
the entire set to date, at the increased price of lor. each ; the succeeding 
vols. may be had separately or together at 71. each. 

London: JOHN VAN VOORST, 1, Fatemosker Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A r^-EASANT MONTHLY PERIODICAL (commencing 
1st July, 1S74), on the Languages, Antiquities, Sceneiy, Races, 
Creeds, and Legends ol all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—^Transla¬ 
tions in Prose and Verse, and. thoroughly Jn-acHcal Lessons in 
European and Oriental Languages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, I'lcct Street, E,C. j Hod- 
der and Stoughton, 27 and 31, Paternoster Row, £.C* 


Price X4X., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A. With Glossary and Index. 

CoNTSMTS The Prologue—Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan People—The Etruscan Mythology—The Etruscan 
Numerals—Kpitophs—Words denoting Kinship—The Bilingual Inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—The Epilogue. 
London; MACMILLAN ft CO. 


On the lit of every Month, pp. 3s, gvo, with at least One Plate, 

THE JOURNAL OP BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hrnry Trimkn, M.B. F.L.S., British Museum, assisted by 
J. G. Bakrk, r.L.S., Royal llcrliarium, Kew. 

Subscriptions for 1874(131. Mst free in the United Kii^dom) payable in 
advance to the publishers. Messrs. Kanken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1873 (price i6r. bound in cloth): also covers for the volume (price ir.), 
and back numbers. 


THE BREWERS’ GUARDIAN : 

A Fortnightly Paper devoted to the Protection of Brewers' Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OF the Malt and Ilov Trauks ; and Wine and Spibit Tbades 
Record. 

The Official Organ of the Country Brewers* Society. 

(Founded 1822.) 

" The Brewers* Guardian ** is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests, 
Subscription, i6s. 6d. per annum, post free, dating from any quarter-day* 
Single Coi>ies, ir. each. Registered for traDsmis.sioii abroad. 

Offices—5, Bond Court, Walbrook, London, E.C. 


THE BEST FARMERS* NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbbmon Clarks^ Secretaiy to the Central Chamber ol 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ol 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first poet 
on Tuuday morning. Price 3^., or prepaid, 15#. a year poet tree. 
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THE TRANSIT OF VENUS 

T is not too early to congratulate the world of science 
upon a grand triumph. The telegrams which have of 
late been flowing in almost incessantly from all parts of 
the Northern Hemisphere—now from far Japan and from 
Siberia, recording the success of French, Russian, and 
American parties ; and now from America, giving fuller 
details regarding the doings of the latter—leave no doubt 
whatever that the weather has been better at the northern 
stations than might have been expected, seeing that the 
observations have been made in the winter half of the 
year. 

Nor has the Northern Hemisphere been the only one to 
give us news. We already know of success at Melbourne 
and Hobart Town,"at which place was an American party 
similarly equipped to those at Wladiwostok in Asiatic 
Russia, and at Nagasaki; and Prof. Newcomb has already 
telegraphed to the Times that the eighty photographs 
taken by the American method at these places, combined 
with the 113 taken at Hobart Town, are sufficient to give 
us a value of the solar parallax with a probable error of 
perhaps one-fortieth of a second of arc. This gives a 
foretaste of what photography is likely to do for us in this 
and the coming Transit of 1882. 

Before we proceed to detail the observations at the 
various stations, it will be well to re-state the various ways 
in which a Transit of Venus may be observed. This we 
will do almost in the words employed in a former article. 

We have the utilisation of a Transit— 

\a) By the determination of times of contact at different 
stations, combined with a knowledge of the longitudes of 
those stations. 

{!>) By the determination of the least distances between 
the centres of the sun and V^'enus during the Transit, ob¬ 
served from different stations. 

This last determination^may be made by— 

(1) What is called Halley’s method ; or, if we wish that 
the world should forget a great work accomplished by a 
former great Astronomer Royal, we may term this the 
“ method of durations.’^ 

(2) By the Photographic method ; or, 

(3) By the Hcliometric method. ; 

Premising that the first method of determination {li) 
was devised by Delisle, we have now our nomenclature 
sufficiently complete for present purposes, and we may 
begin with the stations at which this method can be best 
employed. Of these we have four groups : Accelerated 
Ingress, Sandwich Islands; Retarded Ingress, Kergue¬ 
len’s Land, Heard or Macdonald Island, Mauritius, 
Bourbon, and Rodriguez ; Accelerated Egress, Campbell 
Island, Emerald Island, Auckland Island, Royal Com¬ 
pany's Island, and New Zealand; Retarded Egress 
stations in Western Russia, Persia, and Egypt. 

Of these groups the northern ones can be used for 
Delisle’s method solely, as only Ingress or Egress is seen; 
Ingress in the Sandwich Island group, Egress in the 
Western Asiatic group. But the southern groups may be 
used for all methods. 

For the methods we have grouped under stations in 
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Eastern and Southern Asia, combined with those in the 
Southern seas which wc have already named, and stations 
between them, such as Melbourne and Adelaide, may be 
employed. 

From the Sandwich Islands, Kerguelen’s Land, Heard 
Island, Mauritius, Bourbon, and Rodriguez we have of 
course not yet heard ; wc consequently know nothing of 
Delislean observations of Ingress. 

Of observations of Accelerated Egress on this method we 
know nothing,but with regard to Retarded Egress we know 
that the English and Russian parties in Egypt have been 
wonderfully successful. At Teheran, a second class 
Russian station, but better adapted than Egypt for 
applying ^the Delislean method, the observations were a 
perfect success. At Ispahan, a German party obtained 
nineteen good photographs; but north of this, in the 
most favourable point of all, the Russian parties at Ormsk, 
Astrachan, and in all that region, there was complete 
failure. 

From the English party several telegrams have been 
received since our last number appeared : a long one by 
the Times^ and several shorter ones by the Astronomer 
Royal. These we give :— 

“ Cairo^ Dec, 9.—The Transit of Venus’was observed in 
all its phases by the astronomers of the Government 
Expedition in Egypt this morning, at the Central Station 
at Mokattam Heights. It was observed by Captain Orde 
and Mr. F. M. Newton at Suez, and by Mr. Hunter at 
Thebes. It was photographed by Captain Abney, and 
observed by Dr. Auwers and Prof. Dollen, also by 
Colonel Campbell and others. During the last three days 
the weather has been very bad, and this morning the 
telescopes in Cairo and Suez were directed to the eastern 
quarter of a sky clouded over, showing, however, a few 
breaks, which gave hope. Glimpses through the clouds 
exhibited Venus as a distinct black spot on the sun, but 
no opportunity was given for a micrometer measurement 
for nearly half an hour after sunrise ; then a few chances 
were given through the openings in the clouds. A decided 
opening occurred of a very hopeful character about ten 
minutes before contact, and after one more cloud, which 
passed over two or three minutes only before the critical 
epoch, the observation of internal contact w^as made 
satisfactorily at every station in Egypt, and the photo- 
lieliograph has done its work well. The sky was quite 
clear for the measurement of cusps and any observations 
that could be made of external contact. The astrono¬ 
mers are satisfied with their observations. The phases 
are declared in Cairo to have so closely resembled those 
shown by Sir George Airy’s model at Greenwich that it 
was hard to divest the mind of the idea that it was only 
model practice again. The Khedive has taken a warm 
interest in the work, and guarded the Mokattam station 
from intrusion by cavalry pickets. By means of the tele¬ 
graph line he put up to Mokattam Heights, interchanges 
of telegraph time signals have been made between that 
station and Greenwich, Suez, and Thebes. - This expedi¬ 
tion has now, therefore, nearly completed its work, and 
111 a few days will probably break up.” 

Capt. Ord Brown, R.A. (Mokattam), Dec. 9 

‘‘ The egress of Venus was observed at Mokattam this 
morning. There has been much bad weather and anxiety. 
All well now. Contact seen through very slight haze 
with [the] Lee [Equatorial] at about I3h. 2Sm. 253. side¬ 
real, and with De la Rue I3h. 22m. 21s. (Observe in the 
Greenwich book of observation with the model; my 
egress is always after other observers, except Mr* Gill’s.) 
Clouds spoilt much double image work, but many limbs 


H 



122 


NATURE 


[Dec. 17, 1874 


and cusps were taken* The phases closely resemble I 
jtbose of the model, except a line of light round the 
planet's edge, which appeared with strong sun just after 
the above contacts. It perplexed me and made me lose 
my best cusps. When I found that it continued two 
minutes and that it would be so indefinitely, I turned to 
cusps. I have exchanged bad telegraph signals twice 
«with Thebes, and good ones three times with Suez,— 
Mokattam Country, lat. 59^58' 14'V' 

Mr, Hunter (Suez) 

“Sky cleared partly a few minutes before contact. 
Contact satisfactorily observed, and a considerable num¬ 
ber of micrometer measurements made.” 

Capt. Abney (Thebes):— 

“Beautiful morning. Sun rather shaky at first, nice 
and sharp at time of contact, and good observations, 
though differing slightly in time. Sun pictures good. 
The fifty photographs in Janssen's slides include internal 
contact; external contact not taken. No black drop 
apparent in photographs after careful examination,” 

This, then, is all we know at present, or are likely to 
know for some little time, of the work done at purely 
Delislean stations. We now come to the stations at 
which the various methods of determining the least dis¬ 
tance between the centres of the sun and Venus during 
the Transit, observed from different stations, are appli¬ 
cable. 

And we may clear the ground by referring to the news 
from the southern stations first. From Hobart Town has 
come the best news in a telegram to the Times 

“ Prof. Harkness, of the American Transit Expedition 
at Hobart Town, reports, although the weather was bad, 
observations were particularly successful; 113 photo- 
raplis were taken during the passage over the sun’s 
isc.” 

We had previously heard of success from Melbourne 
and Adelaide ; but these stations are not so well situated 
as Hobart Town, and it is doubtful if all the resources of 
a first-class fixed observatory, possessed by Mr. Ellery at 
Melbourne, will make up for his comparatively poor 
position. 

We now come to that region where, in fact, the whole 
interest of the Transit has centred during the past week ; 
to Asia and the adjacent Japanese Archipelago, neglected 
in the English arrangements even after the Board of 
Visitors of the Greenwich Observatory had very clearly 
indicated their opinion of the original official programme, 
by insisting upon the employment of the “method of 
durations” in the Southern Hemisphere. But,fortunately 
for tbe credit of English science, an English possession— 
Indi^—something to say in the Asiatic work. On the 
representation of Col. Tennant (who has done so much 
for astronomical science by bis ob^rvations in India) of 
the importance of a statiop in the northern part of that 
country—a representation which was at once warmly 
received by the Viceroy—the Home Government at once 
took the matter up, and the result has been that a first- 
class observatory was erected at Eoorkee. This was the 
Asiatic station from which news (which we chronicled last 
week) was first received. 

But Northern and Eastern Asia, ms thickly spudded 
with Russian, American, and French parties. In the 
Uu^ian ^nitory, Neztb^in^, ^Orianda, Cbarbarovka^ 
Kkehta, Tschka, Poetrr^Qsslet, Wladiwoetok, and many 


I other places that we might name, were strongly occupied, 
and the wealth of results, whether in photography or 
heliometric measures, has been marvellous. One of these 
I places—Wladiwostok—was occupied by an American as 
I well as a Russian party. Herr Struve's telegrams to the 
Times regarding the observations at these places are as 
follows 

“ Wladiwostok. —Transit of Venus observed at both 
contacts, numerous chords and distances of the two limbs 
were measured. 

“ Port’PossicU —Much clouds and mist; two interior 
contacts observed, and thirty-eight photographs taken. 

Chaf1)arovka. —First two contacts and some chords 
observed. 

“ Tsclnta. —Contacts observed, and four series of raca- * 
surcs with heliometer. 

“ Orianda, —Satisfactory observation of last two con¬ 
tacts. 

Ncrtchinsk. —Three contacts observed, and tw'o 
diameters and twenty distances of the planet measured 
with heliometer. 

“ Teheran, —Full success of observations. 

“ Thebes, —Splendid weather ; very important obser¬ 
vations. 

Kiachia, —Much cloud ; got only eight photographs. 

Narafow, —Clouds ; complete failure. 

Possict. —Photographs satisfactory after development, 
though taken through mist.” 

The work done by the American party at Wladiwostok, 
as stated in a Reuter telegram in the papers on the 11th, 
was as follows 

Copenhagen^ Dec, 9.—Prof. Hall telegraphs from 
Wladiwostok to-day, at 10 A.M., that the observations of 
the Transit of Venus made at that place by the American 
party under his direction have not been very successful, 
on account of the hazy and cloudy weather. The first 
and second contacts were observed, and thirteen photo¬ 
graphs were taken." 

In Japan there were French parties under Dr. Janssen 
at Nagasaki and Kobe, an American party also at 
Nagasaki, and Russian and Austrian parties at Yoko¬ 
hama. 

The telegrams giving the account of Janssens work 
we must transcribe as they were received. 

“ Nagasaki, Dec. 9.—M. Dumas, Secretary Acaddmie 
des Sciences and Minister Instruction, Paris.—Transit 
observed and contacts obtained. Fine telescopic images. 
No ligament. Venus seen over sun's corona. Photo¬ 
graphs and plaques. Cloudy at intervals. Two members 
of our mission irave made observations with success at 
Kobe." 

“Transit observed at Nagasaki and Kobe. Interior 
contact, no ligament. Photographs revealed several 
clouds during transit. Venus seen over corona before 
contact. Gives demonstration of the existence of the 
coronal atmosphere.” 

The American party at Nagasaki has recorded its work 
in the following terms :— 

“ Day cloudy, but obtained second contact well—two 
observers; first and third contacts through clouds, and 
doubtful; 150 micrometric measures of cusps, separation 
of limbs, and diameter of Venus; thirty-one meridian 
transits both limbs, Sun and Venus; eighteen micrometric 
measures for difference of declination of limbs at rneri^ 
dian. About sixty good photographs. Ends tfareateninjf 
rain. Telegraph difference of longitude with Wladi¬ 
wostok in NovfmtMsr. AU well*'* 
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The following is a copy of another telegram to the 
New York Hernia :— 

“ IVladtwoslokf Siberia^ Dec. 9 (ro.io M.E.).—Prof. 
Hall reports much haze and cloud at Wladiwostok. 
First and second contact of Venus observed, and thirteen 
photographs taken near middle of transit. A calm bay, 
with temperature 34^*; instruments and photographic 
apparatus working finely. All the American party work¬ 
ing well,’^ 

The Russian and Austrian parties give no details ; they 
only announce their success. 

There is now a certainty that in the Southern Hemisphere 
the eastern stations will be more strongly occupied than 
the w^estem ones. The Americans were foiled in their 
gallant attempt to occupy the Crozets, because they had 
not time to wait for weather moderate enough for them to 
land their instruments. The party has therefore gone on 
to Campbell Island,where they will already find a French 
party. It is difficult to restrain one’s pen when we think 
of the combination of want of a true appreciation of 
the conditions of the problem, and want of that old spirit 
which used to make us take up posts of difficulty, which 
has prevented England being represented here. A 
successful Polar Expedition will scarcely wipe away the 
national disgrace which is ours in consequence of official 
action in this matter, and the French and Americans 
may well be proud of the position they now' occupy. 

The Times thus relates the French landing on Campbell 
Island ;— 

^*A letter has been received to-day (Dec. ii), dated 
Campbell Island, Oct. 4, from the chief of the French Expe¬ 
dition stationed there. This had been carried to Bourbon 
by the ship which had transported the expedition to Camp¬ 
bell Island, and which left it to wait at Bourbon until the 
time came for fetching the astronomers away. The first 
idea was to keep this ship off the coast of Campbell 
Island in order that the observers might live on board ; 
after struggling three days against horrible weather they 
at last landed on the island, and they soon perceived that 
it was impossible to keep the ship off the shore, which 
was without shelter and exposed to terrible gusts of wind, 
so that it ran the greatest risk of being lost. The mem¬ 
bers of the expedition, seeing that if the ship were to go 
down they were exposed to very serious danger—for they 
would be abandoned on an uninhabited island without 
means of communication, while everybody would think 
they still had the ship at their disposal—decided to unload 
the ship and establish themselves in the island and to 
send away the vessel, which would come and fetch them 
immediately after the observation of the phenomenon. 
This project was carried out. The observers began by 
organising temporary shelter, and then they built sheds 
to protect the instruments, the necessary utensils, and the 
provisions. The process of unloading was very long and 
troublesome, because the expedition, which has many 
members, had brought provisions for one year, ^\l)ile 
exploring the island they found nearly in the middle of 
the island a vessel which a hurricane had thrown there, 
and they were thinking of utilising the wreck, either by 
splitting it up or by placing themselves inside it, for protec¬ 
tion against wind and weather. But two or three days after¬ 
wards another hurricane blew the ship out to sea, and 
they saw it no more. They were then obliged tp do the 
best with all they had brought with thcrn,for they were 
living in hourly dread of sharing the fate of the wreck. 

** ft is thought that since the 4th of October, the date 
on which the ship left for Bourbon, up to the moment of 
the transit, die expedition will have completed its orga¬ 
nisation, its observatories, and have been able to fulfil its 


mission. As soon as the ship reaches a telegraphic sta¬ 
tion, the expedition will hasten to communicate particu¬ 
lars to the Institute of France. Nothing is known, pf 
course, as to the exact period when these communicajtions 
will be received. The particulars relative to the difficulties 
of this expedition and the dangers to whicli it is exposed 
have been received here with all the more interest that it 
was feared only two days ago that the Campbell Island 
station would not be organised in such a way as to make 
the observations under favourable conditions. It is still 
feared the weather may not have been favourable, and 
that so much fatigue and effort may not have been rewarded 
with the magnificent result it deserves.” 

It will be seen not only that a large number of observa¬ 
tions have been made bearing on the main point, but that 
many side issues of great interest are raised. Dr. 
Janssen’s olDservations have decidedly been amongst the 
most remarkable, not only with regard to the absence of 
the ligament, but as touching the visibility of Venus on 
the coronal atmosphere. Any detailed reference to t^ese 
and many other points we must, however, leave for a sub¬ 
sequent article. We have been anxious in the present 
one to put our readers in possession of the results of the 
observations, so far as we at present know them, in the 
most authentic and intelligible form. 


CHArPELVS STORY OF MUSIC 
The History of Music. Vol. I. From tlie Earliest 
Records to the Fall of the Roman Empire. By 
William Ch.appell, F.S.A. (London: Chappell and 
Co., 1874.) 

USIC is now being cultivated in a much more 
earnest and thorough manner than heretofore, not 
only as a practical art, but as a matter of theoretical and 
historical interest, as is evidenced by the late formation of 
a “ Society for the study of the Art and Science of Music,” 
the object of which is to encourage musical studies of a 
higher character than those comprised in ordinary musical 
training. Hence, as the early liistory of music is one of 
the most interesting as well as one of the most obscure 
topics connected with the art, an authoritative new investi¬ 
gation like that before us is of real value. 

Mr. Chappell, who has had much to do during his life 
with practical music, brought out some years ago a 
“History of the Ballad Literature and Popular Music of 
the Olden Time,” a book whicli has become now of 
standard authority, on such matters. It seems that the 
eminent historian Mr. Grote suggested to him that he 
would do well to carry his inquiries further back, and to 
attempt to unravel the state of music among the Greeks, 
His account of his progress is worth extracting. He 
says : — 

“ Mr. Grole’s enthusiasm for the Greeks somewhat 
exceeded mine; and, although my recollection of the ' 
language was fresher than now, I did not suppose that, 
even if 1 should succeed, a knowledge of Greek art and 
science would greatly advance those of the moderns; 
therefore I received the proposal rather lukewarmly. 
But when favoured with the twelfth and last volume of 
the ‘ History of Greece,^ with an inscription from thie 
illustrious author, in deference to his long anteceded^; 
recommendation I took the first step forward, by buying 
the works of the Greek writers upon music. 

“ I had taken note of the odd uses of Greek words 
manuscripts of the Middle Ages written in Latin ; there- 
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fore, while reading the Greek authors on music, 1 con¬ 
tinued to copy out such definitions of musical terms as I 
then encountered. I began without expectation of success 
ds to understanding the music of the Greeks, owing to the 
number of able men whom it had baffled; but my little 
glossary seemed to afford the clue, and soon made me 
interested m the subject. It became evident that the 
Roman perversion of Greek musical terms had been one 
of the great difficulties in the way of previous inquirers 
(although by no means the only one), for I could then 
understand the system.” 

All this confirms the character of the author as an 
earnest, painstaking inquirer, and affords therefore a 
guarantee for the value oi his historical investigations. 

Mr. Chappell comments on the two great English 
musical histories of the last century by Burney and 
Hawkins, and contends that much of the obscurity in 
which they left the ancient music was caused by their 
obtaining their information second-hand, namely, from 
Boethius and other commentators, chiefly Latin, on the 
Greek writers. Many of these had not sufficient know¬ 
ledge of the subject to understand the original technical 
terms, which they therefore rendered either erroneously 
or obscurely, and thus error and obscurity have been 
introduced into succeeding writings. 

It may,” says Mr. Chappell, “at first appear unac¬ 
countable that, among the numbers of learned men who 
made the attempt to understand the Greek system during 
so many ages, no one should have succeeded, especially 
considering that it would hereafter be shown, even to the 
quarter-tone, to be our modern system of music. So 
simple a result seems ludicrous. But this general failure 
is to be accounted for by the fact that the Romans had 
twisted round the meanings of the Greek words in so 
extraordinary a fashion that perhaps ‘ tone ’ and * dia¬ 
tonic * are the only two which remain nearly identical in 
the two languages. So that, to unriddle the subject, the 
student had first to unlearn all that he had been taught 
as to the meanings of musical terms, and then to begin 
again, trusting only to the Greek authors. No Latin 
treatise would avail, nor would any modern language in 
which musical terms had been derived through the Latin, 
or through the Western Church. The misuse of Greek 
technical language by Romans was by no means limited 
to music.” 

To eliminate these errors, the author tells us, and we 
believe him, that he has in every case, where possible, 
gone to the fountain head, and that the information he 
gives us may consequently be depended on. 

We have thought it right to show at some length what 
are the author's qualifications for his work, and on what 
grounds he lays claim to our attention and credence ; for, 
in historical works this is all-important; few of us have 
opportunity, and still fewer have inclination, to grope for 
ourselves among the mouldy lore of antiquity; we are 
glad enough to find others who will do it for us, and are 
ever ready to take as authentic whatever they tell us 
they have found there. Hence correctness and care are 
cardinal virtues in historical works; the want of these 
qualities renders such works worse than valueless, as 
merely promoting the dissemination of error. 

The history of music, interesting as it is, is not, pro¬ 
perly speaking, a subject to be treated of largely in 
Nature ; but, in justice to the meritorious author, we 
may venture to mention some of the results of his 
labours. 

In the first place, he shows that the system of music 


used by the Greeks did not originate with them, but was 
borrowed from more ancient nations. He finds, for 
example, that “ the number of notes in the Egyptian scale 
was precisely the same as the Greek, including the 
three Greek scales, diatonic, enharmonic, and chro¬ 
matic.” No Greek writer alludes to any difference be¬ 
tween the Egyptian and Greek systems of music, although 
the best (jreek works on the science of music, saving the 
Problems of Aristotle, were written on the soil of Egypt.” 
Then he turns to the Chaldaeans, or learned men of 
Babylon, and again finds (through an astronomical 
comment which, as usual, supposes the motion of the 
planets to be regulated by musical intervals, and thus to 
make everlasting harmony) that the Chaldaeans had the 
same musical intervals of fourth, fifth, and octave, as the 
Egyptians. From these he was led to Hebrew music ; 
remarking that proofs are not wanting of the similarity 
of this to the music of surrounding nations; so that 
“ henceforth we may fairly conclude that we have at last 
arrived at the musical system of ancient Asia, and that 
it is our A, B, C, D, E, F, G.” 

The author, of course, enters largely into the progress 
of music in Greece. Wc read of the early tctrachord 
lyre, of its enlargement by Terpander; of the great 
improvements made by Pythagoras in the addition of the 
octave, the fifth, and other notes; of his important 
determination of the proportions of the lengths of strings, 
subsequently transmitted to posterity by the great geo¬ 
meter Euclid ; of the chromatic and enharmonic scales, 
hitherto so perplexing ; of the improvements in certain 
harmonic ratios made by Didymus and Ptolemy, and so 
on ; from all which we undoubtedly gather a far clearer 
view of what Greek music was than can be obtained from 
either of our English histories. 

The result is that the ancients anticipated almost exactly 
the diatonic scale of modern times. Their scale passed 
over to the Latins ; it was adopted without change by the 
early Church ; and by this means it has come down, un¬ 
altered, to our time. If wc run up two octaves on the 
white keys of the modern piano, beginning and ending 
with A, we are playing the same notes as the Greeks 
used, any time after Pythagoras. We may add that if we 
use only the black keys (and many modern tunes may be 
thus played), we sound a scale precisely corresponding to 
one of the Greek “chromatic” genera. 

The scale, be it remembered, is the material from 
which music is made. To discover what sort of melodies 
the ancients constructed from this material is another 
thing. Mr. Chappell has, however, presented us with 
three real Greek tunes, set to hymns to Calliope, Apollo, 
and Nemesis respectively. They have been, it is true, 
decked out, by the skilful aid of Mr. Macfarren, in an 
anachronous dress of modern harmony and rhythm, sug¬ 
gesting the idea of Pythagoras in a periwig; but, at any 
rate, they are no more incongruous in this respect than 
the so-called “ Gregorian” chants, as sung with modern 
embellishments at a Ritualistic church-service. 

The question has been often and warmly discussed 
whether the ancients used what we call harmony, or 
whether they did anything analogous to our singing or 
playing in several parts. Our author believes that they 
did, but in this matter he has not the argument all his 
own way. The late M. F^tis, who devoted the last 
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years of his life to the preparation of a great History of 
Music,has made a most elaborate investigation of this 
point, partly in the third volume of his work, and still 
more fully in a separate memoir published by the 
Academy of Sciences of Brussels. It is ably and forcibly 
argued, in opposition to many learned German critics 
who have held Mr. Chappell’s view, and M. F^tis arrives 
at the conviction that ** the supposition of the exist¬ 
ence of harmony among ancient nations is one of the 
most remarkable extravagances of modern times.” Mr. 
Chappell is very positive in his own opinion, but when 
we come to compare the two essays we cannot help 
seeing what a poor match his desultory guerilla argumen¬ 
tation is for the powerful disciplined logic of his more 
experienced antagonist, and cannot hesitate for a moment 
which side should prevail. 

But even if we were inclined to believe with our author 
that the ancient Greeks did use some sort of harmony 
(other than the octave, which M. Fdtis freely allows 
them in common with all nations), we are not much the 
forwarder : for even Mr. Chappell appears quite at a loss 
to form any reasonable idea of what this harmony was like. 
After all, therefore, the dispute is little more than “ ’twixt 
twecdle-dum and tweedle-dee.” 

The subject of ancient tnusical instruments is as im¬ 
portant and as interesting as that of the music itself; and, 
indeed, they have in all ages had such a necessary con¬ 
nection, and have been so dependent on each other, that 
improvement in one has gone hand in hand with improve¬ 
ment in the other. 

Mr. Chappell has devoted much attention to the evidence 
as to the nature of the instruments used in ancient times. 
This, he says, has always been found a difficult subject 
to treat upon, partly because so few of the instruments 
named by classical writers can be identified by pictorial 
or written descriptions, and partly because such descrip¬ 
tions, when they do exist, are often obscure or contradic¬ 
tory, particularly when obtained only through the medium 
of incorrect translations. He goes through a long list of 
ancient instruments of the three classes—wind, percussion^ 
and string—and has given a large fund of information 
about them. 

But what he prides himself most upon is the elucida¬ 
tion of the construction of the hydraulic organ, about 
which there has hitherto been much doubt and difficulty. 
He shows that this has arisen either from misapprehen¬ 
sion of the ancient descriptions or from a want of suffi¬ 
cient knowledge of mechanism to understand the technical 
details; and he gives, in a most interesting chapter, an 
account of the instrument, which evidently presents a 
high claim to be the true one. In this particular we are 
delighted to award him the merit of a real triumph over 
his enemy, M. Fdtis, who says, after speaking of the 
ambiguity of the description of the instrument left by 
Vitruvius: 

Sous cc rapport Tincertitude persiste, ct tout porte k 
croire qu’elle ne sera jamais dissipde, h moins que le 
hasard ne fasse ddcouvrir un des instruments du mdeani- 
cien d’Alexandrie, dans les rechcrches faites h Pompeii.” 

^ “ HiBtoire g^n6ral« de la Musiqtie, depuis les temp^ les plus anciens 
Jusqu'a nos jours." Par F. J. Ffetis. Paris: Firtnin Didot. Four 
volumes of this are now ready, bringing the history down to somewhat 
later than the time of Guido d Aresso; and, we understand, materials have 
been left for still more. 


If it were only for his solution ,o£ this difficulty, Mr. 
Chappell’s work deserves high praise. 

We cannot expect every historian to be a Gibbon 
or a Hume, and though we readily testify to the 
merits of Mr. Chappell’s work, we are obliged to say it is 
not without its faults. One is the tendency of the author 
to be diffuse and discursive in his style, to such an extenti 
indeed, as to give the work the character rather of an 
amusing gossip than of a serious history. 

Another of Mr. Chappell’s peculiarities is his strong 
tendency to over-confident dogmatic assertion, which 
renders it often difficult for the reader to distinguish 
between statements he has evidence for, and mere 
opinions of his own. Every writer on history should 
remember that on that subject dogmatism is utterly out 
of place : no man’s ipse dixit is worth the paper it is 
written on : if he cannot or will not show chapter and 
verse for all he has to say, he had better let history alone. 
Hypotheses and speculations on obscure points are all 
very well; they are often useful for discussion, and some¬ 
times turn out right; but they must be jjut forward clearly 
as what they are, and not given as truths. 

Mr. Chappell has a high opinion of his own qualifi¬ 
cations for his work, which is quite pardonable; but 
this is unfortunately coupled with an unduly low esti¬ 
mate of the competency of other historians, which is 
not pardonable. His contemptuous sneers at M. P'dtis, 
for example, are in the worst taste ; and if the Nestor of 
musical literature were alive to reply, w'c ivould not be in 
Mr. Chappell’s shoes for a trifle. As it is, did it never 
occur to him that, as M. F( 5 iis’s history has now a wide 
circulation, and is becoming, in fact, the European 
standard book on the subject, readers who have access to 
both works might be tempted to retaliate by comparisons 
not altogether in favour of the English historian ? Those 
who live in glass houses should not throw stones. 

Wc have alluded above to an anachronism in the 
form in which Mr. Chappell has presented some 
of the Greek tunes. There are other analogous cases 
where he produces confusion by ascribing to the 
ancients ideas that have only arisen in modern times. 
He talks, for instance, often of the key and the key-note 
of Greek music. Does he mean to assert that any ideas 
existed in those days analogous to what we understand 
by these terms now ? And when he sees, in an ancient 
picture, a man shown clapping his hands, he calls him 
a ** conductor beating time.” Had Sir Michael Costa 
really a prototype among the Egyptians, who gesticulated 
four in a bar ? 

Wc wish we had no worse faults to find than these, 
which are, after all, only peculiarities of style (and Ic style 
dest Vhomme); but unfortunately there is one part of tha 
work which, as it affects the interests which it is the 
peculiar object of Nature to promote, we are bound, 
though most reluctantly, to speak strongly on. The fol-* 
lowers of Zoroaster hold that every man is subject to the 
alternate influence of two spiritual agencies, one prompting 
him to good, the other inciting him to evil. Ormuzd (we 
think that is the name) has been active with Mr. Chappell^ 
leading him through the pleasant pages of Aristotle and 
Plato, and dictating to him all the agreeable matter 
in which we have been delighting, while the aerpent-i 
like Ahriman has been looking grimly on. But, tha 
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history ended, the turn of the tempter has arrivtfd, 
and the good angel has retii'ed, veiling his face with his 
wing, and dropping (if angels can weep) a tear over the 
calamity which he had no longer power to avert. 

^lain language, Mr. Chappell has been minded, in an 
evil hour, to wander away from his legitimate domain of 
Ancient History, and to indite a long disquisition on the 
'by no means kindred subject of Modern Science, treating 
lespecially on the laws and phenomena of acoustics, and 
their bearing on the nature and relations of musical 
sound's. In this his aggressive spirit is again manifested. 
All scientific men interested in the theory of music 
know that within the last few years Prof. Helmholtz, of 
Heiddbcrg, one of the first physicists of Kuropc, has 
brought out a work, “ Die Lehrc von den Tonempfin- 
dungen, als Physiologisclie GrunclJagd fiir die Thcorie dcr 
Mhsik,” which, for the profundity of its knowledge both 
of the physical and musical elements of the question; 
for the novelty and importance of its views ; for the 
skill and conclusiveness of its experimental demon¬ 
strations ; and for its general masterly style, has deser¬ 
vedly excited the admiration of all Europe. It has gone 
through three editions in Germany, has been also pub¬ 
lished in French, is now being translated into English, 
and has served as the basis already of several other 
English works, the author of one of which describes it 
as ** a profound and exhaustive treatise, which does for 
acoustics what the Principia of Newton did for astro¬ 
nomy.” Now, Mr. Chappell presumes to criticise this 
work in a tone which clearly shows not only that 
he is unaware of the reputation of its author, but j 
that he is under some strange hallucination as to 
his own qualifications for setting up as judge in 
the matter. He attributes to Helmholtz both theo¬ 
retical ignorance and experimental error; puts for¬ 
ward his own confused notions as “ the /n/c^ (in offensive 
opposition to Helmholtz's /a/^r) physiological basis for 
the science of music ; ” and sums up with the following 
paragraph, which, comparing the scientific position of the 
two writers, may certainly be considered a curiosity of 
criticism 

“ I am persuaded that tlie ToHc?npJiiidtfnj^i'it is a hasty 
book .... the value of time was too largely considered 
in its composition, and some very necessary experiments, 
such as those upon harmonics, were omitted. But since 
success has been so widely attained, it maybe hoped that 
the author will find time to revise the next edition, and, 
ill doing so, that he will bear in mind an admirable motto 
for men of science, Chi va sano^ va pianoJ* 

A HASTY BOOK I —why, its very first sentence states 
that it is the result of year^ labour / Experiments 
on harmonics omitted l^why, they form the substance 
of the entire book, from beginning to end ! From these, 
and many other misapprehensions of Mr. Chappell's, we 
are led to doubt whether he can even have read the great 
work he ventures so freely to criticise. 

Prof, Helmholtz has always maintained cordial re¬ 
lations with this country, and in the name of English 
science we think wc owe him an apology that anything 
like this should have appeared in our language under a 
quasi-scientific guise. He will, however, know that his¬ 
torians may rush iA where philosophers would fear to tread, 
wad we ne^ hardly assure him that no English scientific 






man, competent to judge of 

least likely to endorse Mr. Chapels cl___ 

We lament Mr.^Cliappell’s^fEiistake on another ground. 
Practical musicians have generally but little khowled;^ 
of the scientific data on Which their art depends ; such 
information is never taugl^n England to professional 
students as any part of tffirM||||||sical education; it is 
studied, almost exclusively b^^en of sci^M|||||||g^^ 
amateurs. AimiH^inded persons would dedlf^sire 
to promote the^Sj^sproftd of knowledfb^Ohis^ kind ; 
but we cannot but feci that when a miadWEil ^musician 
takes it into his head to attilck scientific authorities who 
are universally respected, and scientific doctrines which 
arc universally established, a great obstacle is thrown in 
the way of that cordial sympariMLand co-operation which 
ought to exist between the two emsses. On the oneJ|Md, 
the scientific man will be angry at thq perverse ^iPach- 
ablcncss of the musician f while, on the other hand, the 
musician, who may easily mistake error for truth, will be 
set against the theorist and be more disinclined than ever 
to receive information from hipi. ^ , 

It would be an ungracious.to plUnt o||P^n detail 
Mr. Chappell's errors ; wC*W^|^wathcr recommend him, 
instead of waiting for Prof, li^mlioltz to revise his next 
edition,” to read the work as it is, more thoroughly and 
carefully, and with more respect for the qfiaracter of its 
author. And in the meantime, out of sincere good yriWf 
wc earnestly advise him to expunge all this irrelevant 
matter ; it not only damages his valuable book, but, what 
is worse for him, it tends to flH || tn der in the minds of the 
best class of readers a want of tonfidence ip his judgment 
and accuracy as regards other things. 
-:— 4 - 

FOSTER AND BALfOUAlS '^EMFRYOLOGY” 
The Elements of Em^^ology, By M. F'oster, M.A., F.R.S. 
and Francis M. Bairour, B.A. Part I. (London • Mac- 
milkin and Co., 1874.) 

u by step the simple two-lafered blastoderm [of 

O the hen's egg] is converted into^he' complicated 
organism of the chick.” The separate cells of which it is 
originally composed have, to ^ all appearances, the most 
uncomplicated relations one to another ; nevertheless, ill- 
accordance with laws of which we have not the least con¬ 
ception, under the influence of slight external warmth, 
by a series of fissures, inflections, apjl developments in 
special directions, they convert the 
material that, together with ihem,^ 
egg-shell, into an organism so 
loped bird, which can run labour 
diately it makes its appearance ia< the theatre of active 
life. The physicist, thoroughly acquainted as he may be 
with all the principles of statics, dynamics, heat, light, 
and electricity, finds himself qu|te at a tpss to explain or 
to predict any single one of the numerous diiatiges which 
have taken or will take plfce in this blasUideimk mem-< 
brane during any peifcil?however sllort; that it has been 
the subject of observation. Neither the chemist nqr thb 
physiologist will find himself in any; mere advantageot» 
position, except that the latter, from previous experience, 
will be able to state dogms^ticdllyjhe sciccesaion 
steps of the developmental proceifl|||, W 
phenomena, apparently so extra-^iydftil, under tlje tarm 
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^WitaP’; and if at any time it should IHIpkOwn, w is 
well within the region of possibility, f^Pthey depend on 
the manifestation of a force other than on?of those with 
which we are at present acqu^nted, the disciples of the 
“ vitalistic'^ school wiU have reason*^ to exult over those 
‘‘physicists'^ who'do' not admit the existence of‘any yet 
undiscovered mode of m6!ion. As yet, the 4 |pt that one’s 
parents in their earliest days went through the same 
changes as oneself is not considered a sufficient basis 
for att>riogic2d'hypothesis on the subject of the progreslfeve 
development of ondte constituent clemcilts. 

Again, since the time of Von iJaer, the mar 
parallelism which is so continually observed 
the various development-stages of living being! 
siderably removed from pne another in the 
zoological affinity^ has made the study of embryolpgy all 
essenliaf’part of the science of Comparative Anatomy ; 
in other words, th^ whole life-history of the individual, 
and not only the period^ maturity, is now known to be 
necessary for our accurate coil)|^ehcnsion of 0 t pedigree 
of the animal kingdom, in the same way that it may be 
considered to reflect it. This conception ha# of late 
borne fruit" in the nil-embracing hypotheses of Prof. 
Haeckel and Mr. E. Ray Liufkester, as well as in the 
new classification of the animal kingdom so recently pro- 
jnulgated at a nieejjng of the Linnean Society by Prof. 
Huxley (Naturk, vol. xi. p. loi). It may, howeverjr be 
mentioned that there is a limit to generalisation in this 
direction ; for the theory of natural selection alines us to 
assume that some of the forces which come into play to 
produce variation in the individual, and therefore gene¬ 
rally, nuiy do so at the very outset of embryonic life; 
and, if they do so, differences from the anCcstral Hype 
may then appear in all the embryonic stages from the 
commencement. Such a view of question helps to 
explain otherwise most involved subjects, such as the 
existence of gastrcaj ” of two entirely different - types ; 
the devclopfSfc#fit of tho^vnotochord from dirffereftt layers of 
the blastoderm in different groups of animals ; and other 
varying features of early embryonic life. 

These remarks all indicate how large a field is (^ned^ 
up JCpr the student of every branch of natufa^sci 


ther ^llg pe, owe much to Dr. Foster and Mr. Balfou 
th ejiip ir care they have taken to sift tlie literature oi 
sui^lylis well as for their independent ix^estigations,' ^ 
which add so considerably to our knowledge of a branch 
ofThology which has but little attracted the attention of 
|»o\ir dwn countrymen. ^ 

To turn to. the subject-matter of the work itself. Ther#' 
qre advantages possessed by the hen’s egg, found in no 
other vertebrate ^||{^ryo, which have led the authors to 
take the history o/thc chick as thq starting-point for their 
uent descriptions. It is “the animal which has~ 
:udied, and the study of which is easiest and’ 
for the beginner.” This must«be evident to 
swkb has had the least experience. A chrono¬ 
logical or4#r is followed, in which the changes which' 
occur day by day, and sometimes even hour by hour> ane 
fully traced through the earlier days of incubation ; the 
incidents of the later days being much more briefly sum¬ 
marised, because they pertain more to the bird as a bird, 
than to it as a member of the sub-kingdom Vertebrata. 

As above remarked, but little of the embryological work' 
which has been undertaken since the time of the illus¬ 
trious Harvey has been ponducted in this country; it is 



the study of embryology; and it is evident that be 
any considerable progress can be made in 
many injtricate problems involved, a minute adfuaintam 
^ with the fundamental facts of development is. indispej 
sable. "1ll!e>ibrk bef^e us is the first systehiatic attem’ 
which has country at least, to place"* 

the whole subjecWSfWtc required footing ; and in how 
satisfactory a manner this has been accomplished will be 
attested by all who have taken th^^opportunity o£ study- 
^g it. When supplemented by thc^ther two volumes 
promised Ijfthe authors in their preface, it will ‘form a 
complete history of the most important changes known 
to occur during the embryonic life of the different groups 
comprisittg the animal kingdom.!!^ For 
such a work has been a great dcsidcrad^p|||« 
graphs of differenl|.^uthofs are scattered b 
library of books ; ^ny who require to«apk)y tieJ^pw 
results have but little time to investigate eacl^pgSicrenuy 
to form* a sotfiit^pinion of their own, and|||SH are 
ableto prosecute the somewhat special liqp blTirivestiga'- 
tions on their own account. All talking ^ologists, 
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treatises and text^ 
the evanescent 
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hich alone, and [not from the former, the 


spinal,^anal is subsequently formed. “The primary 
groovilphen, is a structure which appears early, and soon 
disappears without entering directly into the formation of 
any part of the future animal. Apparently it has^xio 
function whatever. Vtie can only suppose that it is a 
rudiment of some ancestral feature,” remark our authors. 
The much-debated subject of the devclqpment of the 
bldod-vessels and corpuscles is entered into in detail, and 
fre^investigations by one of the ^uthoibl are recorded, 
wljjjdi agrfte in many rcspcctSj|#s they remar^, with thbse 
d ‘Klein. The vessels are shown to be^ 
tof processes sent out from iM# meso- 
^ellucid area. The nuclei of these cell# 
into i|ijpjf;rous small ones, the 
acquire a redoilbur, and become con- - 
.-corpuscles; whilst the rest, changing 
shaped form, develop into the synoviab 
lining olpi||^ bloo<l^yessels. 

Anoth^|iO^ of special intqrsit is the development # 
the pernahiipisty^ As all knoW|^e proton 

vertebrfe^ ai^4bvcloped at the sides *of t^e notochord; 
with a nem; ip| cb attached mainly to the posted^ entP * 
jjf each; wUpP^b toot of a spinal n^pp-e occupies th'e 
anterior portion. ‘^On the fourth day the transparent, 
lines marking the fore smd aft limits of the protovertetto"' 
a whdeT^ distinctly visible. On the fifth dayi hbwdler; 

they disappear, so that the whole vertebral coliunaix'; 
becomes fuseef into a^homogeneohs mass whj^^ divisib^' 
into vertebrae is only indicated by the series of 
This fusion ... is quickly followed by a fresh s^^pnenta- 
tion, tlil^'resulting segments faging the rudiments.of the 

'la&K ** jii- 
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permamnt vertebra. The new segmentation, however, 
does not follow the lines of the earlier division, but passes 
between the ganglionic and the vertebral portions, in fact, 
th^jough the middle of each protovertebra. In conse> 
quence, each spinal ganglion and nerve ceases to form 
the front portion of the primary vertebra formed out of 
the same protovertebra as itself, but is attached to the 
hind part of the permanent vertebra immediately pre¬ 
ceding. Similarly, the rudiment of each vertebral arch 
covering in the neural tube, no longer springs from the 
hind part of the protovertebra from which it is an out¬ 
growth, but forms the front part of the permanent ver¬ 
tebra, to which it henceforward belongs.By these 

changes this remarkable result is brought about, that 
each permanent vertebra is formed out of portions of two 
consecutive protovertebrai.'^ 

Such being the case, the question suggests itself as to 
what becomes of the portion of the new column corre¬ 
sponding to the anterior or cephalic end of the proto- 
vertebrse nearest the skull which has no other semivertebra 
wherewith to blend. It has no neural arch, and does not 
enter into the formation of the cranium, for the proto- 
'vertebra does not enter that complicated structure. We 
are not informed as to its destination. May it not be that it 
persists as the odontoid process of the axis, which, from 
.not being able to maintain an independent existence, 
joins, late as we know, the second cervical vertebra ? This 
hypothesis involves a difficulty, no doubt, as to the nature 
of the atlas, but seems to throw some light on the pecu¬ 
liarity in the conformation of the axis. 

The development of the vascular system, through the 
various complex stages, is most fully explained, with the 
assistance of several very instructive diagrams. We can 
hardly help having a feeling of regret that the common 
fowl does not resemble its allies, the Mound-makers 
{Megapodidte), in having only a single carotid artery 
instead of two, because then we should have the ques¬ 
tion answered as to the method by which the companion 
vessel is lost, which is at present not in the least under¬ 
stood. 

We must refer our readers to the work itself for an 
account of points so important as the development of the 
Wolffian bodies and their ducts, the spinal cord, the 
heart, the nasal pits, as well as the many other details 
respecting the different organs which go to form the adult 
bird ; original observations will be found on most; and 
where these are absent, the excellence of the Hium& of the 
work of others will clearly prove with what conscientious 
care the authors are carrying out the evidently pleasurable 
labour they have imposed upon themselves. As far as 
the permanent kidneys are concerned, it must be men¬ 
tioned that, from their manner of development, it is 
shown that their separation morphologically from the 
Wolffian bodies is an occurrence of purely secondary 
importance. 

Now that we have a text-book of embryology produced 
under such favourable auspices, it is to be hoped that the 
far-spread ignorance on that subject, which is at present 
but too apparent on all sides, will no longer exist, and 
that a higher standard whereon to commence further 
investigation will quickly develop itself amongst all 
English students of biology. 

I A, H. G. 


OUR BOOK SHELF 

A Monograph of the Post-tertiary Entomostraca of 
Scotland. By G. S. Brady, H. W. Crosskey, and D. 
Robertson. (Palaeontographical Society.) 

In this part of its publications the Palseontographical 
Society has done good service to that large body of geo¬ 
logists who take interest in. the Story of the old glaciers 
and icebergs of Britain and love to gather when they can 
the traces of the life which peopled the frigid sea once 
spread over some of the richest tracts of our present islands. 
The descriptions here given of the localities and sections 
of the glacial deposits are perhaps all that could be at 
present attempted, but they offer a very puzzling problem 
to the reader who would fain know something of the 
chronology of the deposits. Nothing can show more 
satisfactorily the labour which has in recent years been 
bestowed upon these Post-tertiary clays than the fact that 
a few years ago not one of the minuter forms of Crus¬ 
tacean life had been noted as occurring in them, while 
now more than 130 species belonging to twenty-seven 
genera of Entomostraca have been carefully examined 
and described by the authors of this Monograph. The 
names of Brady and Robertson arc a sufficient guarantee 
for the faithfulness of these descriptions, while Mr. Cross- 
key*s (knowledge of the localities and his expertness as 
a collector have given an additional fulness and value 
to the Monograph. Though but dry reading for ordinary 
people, these pages, with their accompanying admirably 
executed plates, will be a valuable boon to many a student 
of Post-tertiary geology. 

The Races of Mankind: being a l^opular Description of 
the Characteristics^ Manners^ and Customs of the 
Principal Varieties of the Human P'amily, By Robert 
Brown, M.A., &c. Vol. II. (London: Cassell, Pet ter, 
and Galpin. No date.) 

This work, which seemfed in the first volume to promise 
some scientific value, is now down to the level of the 
popular picture-book. There are some good pictures in 
It, and no doubt the boys and girls who have it given 
them will pick up ideas from its compiled informa¬ 
tion. We have not done more than look into it here and 
there, finding errors small and great. At p. 4, a Spanish- 
American is called, with curious felicity of blundering, 
“Don Jose Marie del Muchos Dolores.” At p. 22 we 
read, “ The smallest shopkeeper in Germany expects to 
be addressed as Mr. Court-Councillor.” At p. 284 is a 
picture of a Bushman playing on the goura, or musical bow. 
This appears to be an altered copy of the illustration in 
Mr. J. G. Wood's “ Natural History of Man,” vol. i, 
p. 295 ; but whereas Mr. Wood’s artist knew that Bush- 
mpn have narrow heads, and drew his accordingly, the 
present draughtsman, by his alteration, has given his 
native a skull of enormous width. At p. 113, in contradic¬ 
tion to the weight of ethnological evidence, the Austra¬ 
lians and Tasmanians are treated as belonging to the 
same race. When we add that many of the illustra¬ 
tions are taken without acknowledgment from Figuicr’s 
“Human Races,” it is not necessary to inquire further 
where M. Figuier got them. 


LETTERS TO THE EDITOR 

[ The Editor does mi hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of r^ected manuscripts. 
No miice is taken of amnymous communications,'] 

The Royal Agricultural Society and the Potato Disease 

My main object in writing to you was to correct what Mr* 
Jmkins admits were grotesque statements,” and to claim for a 
distinguished English botanist credit for work done by him thirty 
years ago, which 1 was unwilling, without protest, to see assigned 
to anyone else. 
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No doubt the Royal Agricultural Society was not founded for 
the advancement of science in general or of botany in particular* 
When, however, it transcends the practical limits it has imposed 
upon itself, and promotes a purely scientific investigation, the 
way it sets about it is, I suppose, a fair object of cnticism in a 
scientific journal. 

Mr. Jenkins complains that I have not taken the trouble to 
re^ the official reports published by the Society, and thinks my 
criticisms upon them might have had some value. As a matter 
of fact I have done so, and my difficulty is to be quite sure that 

understand what the last and most important really means. 
To say nothing of the occurrence of ** joiiidia for “ conidia,” 
1 find the following sentence :— *' I*rof. de Bary expresses 
sanguine hopes that he has at last discovered the certain nids 
{sic) or resting-places of the oospores or active primary germs of 
the fungus." It would not have occurred to me to describe 
oospores—^in other words, resling-spores—as active^ and it has 
been suggested to me as not impossible that oospore may also 
be a misprint in place of zoospore. There is the more necessity 
for caution in the matter, as the publications of the Royal 
Agricultural Society do not seem to receive the botanical re¬ 
vision that might have been expected. Only last year—and it 
was not a solitary blunder—a fungus was figured in the Society’s 
Journal as Aspergillum (sic), which was obviously no A.*;per- 
gillus at all, but the common Bread-mould (Ascophora Mucedo). 
No doubt, in due course, we shall have the opportunity ol 
reading, at full length, what Prof, dc Bary lias added to our 
knowledge of the matter; but in the meantime we should not 
forget what is due to those who have already worked at the sub¬ 
ject in this country. 

IVIr. Jenkins denies that the Society offered prizes for disease- 
proof potatoes. I find that in the report of the judges on the 
abortive essay competilion, presented to the Council, Dec. 10, 
1873, it was recommended, “That valuable prizes be offered 
for (a) The best disease-]>roo/ early potato ; (i>} The best dLsease- 
proof late potato." Again, the recently published official report 
to which I have already referred commences : “ The judges 
appointed to inspect the growth of the six varieties of potatoes, 
7cd/ic/i enteral for competition as disease-proof,^' &c. It may 
be that this is “ cc»lloquial" language, and does not mean what it 
says ; but Mr. Jenkins must know that if by any chance any one 
of the potatoes tried had run the gauntlet of the three years’ 
trial, it would laave been advertised far and wide as stamped with 
a “disease-proof" character by the Royal Agricultural Society. 

Mr. Jenkins complains that 1 suggest an offensive spirit as 
actuating the Society in its communications with Prof, de Bary. 
I can only say that I used the Society’s own language. I 
find that the judges, in their reporf, after declining'Xo recom¬ 
mend any one of the ninety-four essayists for a prize, propose 
“That a sum of money (say 100/.) be granted for the purpose of 
a competent mycologist to undertake the investigation 
of the life-history of the ])otato-fungus " (as if nothing had been 
done in it already). Tlic joint Botanical and Journal Committee 
thereupon gave notice that they would ask for a grant of 100/. 
to carry out this recommendation. I am not aware that the 
British Association proceeds in this way in distributing its fund.s, 
and I leave Mr. Jenkins to reconcile what I have quoted with 
his statement, “that the first step taken by the Council of the 
Society was to direct me to write to Prof, de Bary." 

Let me sum up the substance of my criticisms. The potato 
disease has been before the scientific world for thirty years, and 
has been investigated by Berkeley in England, Montague and 
others in France, De Bary in Germany. The Royal Agricultural 
Society takes charge of a competition which induces ninety-four 
persons to write on a subject on which it was d priori in the last 
degree improbable that they could have any really important 
unpublished facts to bring forward within the limits of even the 
extended time at which the essays were to be sent in. On the 
failure of this scheme prizes are offered for disease-proof potatoes, 
“ disease-proof" being subsequently defined to mean immunity 
from disease in twenty different districts for three years. Were 
a disease-proof potato a probable thing, it might clearly be 
trusted to establisli its own reputation. Lastly, the amateur 
world of prize essayists having proved fruitle.ss, the cryptogamic 
botanists of this country—many of them men of European fame, 
who would doubtless have willingly responded to an appeal 
firom the Council to co-operate in the matter—are passed over 
en bloc, and the matter is placed in the hands of a German 
scientific man—highly and worthily distinguished, doubtless-— 
but who, I am convinced, would be far from approving the 
-slight placed on our countrymen, one of whom has accomplished 


what will ever be a classical research in this very subject. I 
submit that when I applied the expressions “spasmodic,’’ “iU- 
considered,” and “wanting in scientific method" to these pro¬ 
ceedings, I was not using inappropriate language. 

W. T. Thiselton Dyer 


Sensitive Flames 

Permit me to thank Prof. Herschel for his all too kind 
acknowledgment of the aid my former brief communication to 
Nature may have been to him. In a paper on Sensitive 
Flames that is awaiting the needful leisure to complete, I have 
given a brief history of this subject—^which, by the way, so far 
as regards the discovery of sensitive flames. Prof. Herschel has 
partly misapprehended, though there can be 110 doubt the valu¬ 
able letters of Prof. Herschel will play an important part in the 
development of these phenomena. I am glad to find that, so 
far as Prof. Herschel has recorded his views, they corroborate 
the results of my own experiments (begun as long ago as 1867) 
in search of the cause of the sensitiveness of various fluid jets, 
and the application of sensitive flames to acoustic investigation 
and other practical ends. For reasoius, into which I Will not 
enter here, I was led to postpone this inquiry, and it is only 
comparatively lately that it has been resumed. 

The keynote to the whole of the phenomena is, 1 believe, to 
be found in Savart’s beautiful investigations on liquitl jets. Any 
fluid body, gaseous as well as liquid, escaping from an orifice in 
a tranquil stream, consists of a continuous and a discontinuous 
region, and is subject to the play ot opposing forces which excite 
pulsations in the jet, the number of which is directly proportional 
to the velocity of the issuing stream, and inversely as the dia¬ 
meter of the oiifice. When a note is sounded a])])roxiinate)y in 
unison with the vibration number ol these pulsations, the jet of 
water, smoke, or iLame is thrown info more vigoious vibration^ 
and a strained condition of the jet is set,up. 

Hence it is easy to obtain a scries of sensitive flamc.s, issuing 
from orifices of decreasing size, capable of responding (within 
a certain range) to the successive notes of the gamut; the higher 
notes affecting, of course, those flames from the smaller orilices, 
and which also require to be under greater jiressure of gas than 
the flames responding to the lower notes. The relative rate of 
vibration of these flames is at once clearly seen by viewing them 
together in a moving mirror. But 1 will not weary your readers 
by further entering upon a subject witli which already they must 
be somewhat tired, W. F. Barkett 

Royal College of Science, Dublin, Nov. 30 


Fossils in “ Tiap " 

I AM much obliged by your insertiim of my letter on “ Fossils 
in Tiap.’’ You arc right in sujiposiiig that the trap 1 referred 
to was crystalline augitic trap. If it had been liifa 1 should not 
have written to you as 1 did, as 1 was well aware that fossils in 
tufa were of common occurrence. Shortly after 1 wrote I 
found that the Pavosiies gothlandica which shows the section is 
still imbedded in a portion ol the slate, whicli is olive-coloured, 
and closely resembling the trap. This is so intimately connected 
with the trap that it is impossible to trace a line of connection. 

Halifax, Nova Scotia, Nov. 14 1 ). Honeyman 

[Dr. Honey man’s discovery would apuear to resolve itself 
into the sinijde fact that his “trap-dyke" has involved in its 
mass fragments of the fossilifcrous strata through which the 
molten rock has risen—a fact, we presume, with which every 
practical geologist who has worked amongst igneous rocks most 
be more or less familiar.—Ei).] 


THE EEL AT/ON OF RACE TO SPECIES 

T N a notice of Quctelet’s works, published in Nature, 
■S' vol, V. p. 358, I raised the question whether this 
eminent statistician’s method of defining a race or popu¬ 
lation might be applied to provide naturalists with a 
means of defining species. Since then, the consideration 
of Mr. Francis Galton's explanatory diagram, given at 
p. 28 of his work on Hereditary Genius," has led me to 
attempt to carry this problem a stage further. 

Instead of using, with Quetelet, a binomial curve to 
show the constitution of a race, with its central type knd 
varieties, Mr. Gallon sets before our minds the very indi- 
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viduals who compose the mass, each one being repre- to make some slight approach towards a few of the 
sented by a dot. His diagram, adapted in of the lightest negroes ; but there would be no individual of 
present figure, stands for a population descended from a either race who could be mistaken for one of the other, 
common ancestral stock, the individuals congregating They would, therefore, at the outset be represented by 
most closely about the place of the central type or two such groups of dots as (^), with a blank space between, 
standard individual, and gradually decreasing in numbers But as soon as the first generation of mulattos come into 
as they become more different from that type or standard, existence the case will be altered. An intermediate race 
In this graphic representation, the race can, of course, has arisen with its definite central type, and its variants 
only be arranged in order as to some one quality. In the now coming much closer to the whites on one side and to 
particular case for which Mr. Galton uses it, this quality the blacks on the other. In the next generation there 
IS stature. The individuals of the mean or average height will be quadroons and sambos (cross between negro and 
(say, 5 ft. 8 in.) arc shown as most crowded, while the mulatto, Spanish zambo). Now the fusion will be so 
taller and shorter men become fewer and fewer as their complete, that of many individuals it will hardly be 
stature becomes more unusual, till at last we come to one possible to say whether they are quadroon or mulatto, 
or two outlying giants and dwarfs, beyond whom no more while in the same way others may be either mulatto 
individuals exist. Here, then, is set before us the dis- or sambo, or either sambo or negro. One or two more 
linctest idea of a race, both as to its type and as to its generations would still further obliterate the distinc> 
limits of variation on cither side. I now proceed to apply tion between a'ijoining varieties, but for convenience 
the method of this diagram to a more complex state of sake the figure (b\ showing the blended races, is taken'' 
things. only in the second generation. In this way the whole 

In nature we habitually find races blending into one human species, or any species of plants or animals, may 
another. Our own species shows this perfectly, when be ideally classified into its various races, either in fact 
mixed breeds are considered. Let a population partly of blending into one another, or capable of so blending by 
Europeans and^ partly of negroes be placed on a West intercrossing. A species thus classified into its com- 
Indian island. These two races being classified according ponent races is shown cither in {b) or the central part 
to colour, a few of the darkest Europeans would be seen of (^). 
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Let US now attend to the effect of variation, artificial or 
natural. Starling with a single race, this may in the 
course of time and circumstance dcvelope within itself a 
number of varieties or races. Nor, if variation is pro¬ 
moted either under domestication or by various conditions 
of life acting for a lonjj series of generations, is there any 
difficulty in conceiving two adjacent varieties to recede 
from one another and the intermediate individuals to die 
out, till a wide gap is left between the two races. At first 
this gap, though real, would be capable of being at any 
time bridged over by cross-breeding, and thus would only 
be a temporary break. But as variation went on, a criticsd 
period would at last be reached, when individuals from 
the two sides could no longer produce fertile offspring. 
Then a separation of one species into two would have 
taken place. This change is illustrated in (c), where the 
extreme forms of two adjacent species are seen to the 
right and left, still perceptibly near the extremes of the 
original species from which they have parted, but never to 
be joined to it again unless by a process of backward varia¬ 
tion most unlikely to happen across any width of interval. 
This ideal representation was at first intended rather to 
show the actual distribution of animals in existing species 
than to involve a hypothesis as to how these species origi- 
iwtcd. But, after consulting Mr. T. R, Stebbing, I see 
the desimbleness of making the diagram express both 
tacts and hypothesis, leaving those who will to take them 


apart. The whole figure, as it stands, contains an ideal 
I of evolution or development from a single race of animals 
at (rt), into a species made up of several races at (b), and 
thence into any number of separate species at (c). 

Edward B. Tvlor 


TRANSIT OF VENUS 
Colonel Tennant's Station at Roorkee^ India. 

full andf/very able account of the preparations for 
observing the Transit of Venus drawn up by Prof. 
Forbes and published in these columns do not include 
those which have been made by the Government of India 
under the authority of the Secretary of Slate in Council. 
When Prof, Forbes wrote, these were not sufficiently 
advanced to admit of description. Now that they are 
completed it is desirable that an account of them should 
be made public. 

At an early period Col. J. F. Tennant, R.E., F.R.S., 
brought the subject before the Viceroy in India, and pro¬ 
posed the organisation of a station in the north-west, 
near Roorkee, well known as the seat of the great Civil 
Engineering College. The Viceroy heartily responded to 
me suggestion, and communicated his views to the Home 
Government. 

Some time was Unfortunately lost in official correspond- 
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ence, and it was not until July 1873 that 1 received final 
authority to order the necessary instruments. With the 
sanction of the Secretary of State, I conferred with Mr, 
Warren De la Rue on the subject, and am indebted to 
that gentleman’s zeal and experience for a great deal of 
valuable assistance. 

The following is a list of instruments prepared by Mr. 
De la Rue and myself and sanctioned by Government:— 

I Pnotoheliograph. 

1 Equatoreal. 

I Altazimuth. 

I Transit Instrument. 

1 Chronograph. 

I Standard Clock. 

3 Journeyman Clocks. 

I will briefly describe each of these. 

Photoheliograph, —This is of the same identical size 
and construction as those supplied to the stations 
equipped under the auspices of the Astronomer Royal. 
It is well known that these have been constructed from 
the designs of Mr. De la Rue and under his close 
personal supervision. I therefore advised that that 
gentleman, as the first authority on the subject, should be 
requested to superintend the provision of this particular 
instrument, and that he should have carte blanche for the 
introduction of any improvements or additions suggested 
by his constantly enlarging experience. My recommen¬ 
dation was adopted, and I need hardly say that Mr. De 
la Rue, with his usual public spirit, at once gave his 
services to the Government and to science. This instru¬ 
ment, like its prototypes, was made by Mr. Dallmeyer. 
Janssen’s apparatus, modified by Mr. De la Rue, for mul¬ 
tiplying the photograms, has been supplied to this 
instrument. 

Equatoreal.-'Th\s has an object-glass of six inches clear 
aperture. It was made by Messrs. Cooke and Sons, of 
York, and is generally of the form which those artists 
have made familiar to the astronomical world. It is a 
universal instrument, being capable of adjustment for any 
latitude to 67"^ 39', and in either hemisphere, for which 
latter purpose it has reversible driving-gear and two hour- 
circles readily interchangeable. Besides a striding level 
for making the declination axis horizontal, two delicate 
levels are suspended from the centre of the telescope. A 
graduated circle and delicate level is also attached to the 
telescope near its eye end. This, in conjunction with a 
micrometer in the eye-piece, will qualify the instrument 
for determining latitude by the differential observation 
of two stars of nearly equal zenith distances, north and 
south. The instrument has two micrometers—a parallel 
wire by the makers, and a double image micrometer by 
Messrs. Troughton and Simms, precisely similar to those 
supplied for other stations under the auspices of the 
Astronomer Royal. The parallel wire micrometer has a 
contrivance intended to enable the observer to record the 
readings of the divided head without withdrawing his eye 
from the eye-piecc, as suggested by Mr. Christie, of the 
Royal Observatory. The form actually adopted by the 
makers differs both from that employed by Mr. Christie 
and that prescribed by me. I am unable to express any 
opinion on its efficiency, as it arrived from the makers 
after the instrument had been despatched to India, and 1 
could not try it. 

The instrument is well supplied with eye-pieces and all 
necessary adjuncts, and the arrangements for bringing 
down the various adjusting and slow-motion screws to 
the observer’s hand when observing are very complete, 
and many of them, I believe, as novel as they are ingenious 
and effective. ^ . 

I had but one brief opportunity of trying the object- 
glass, but that sufficed to satisfy me that it is of a high 
order of excellence. 

Altasimulk^-^Th^ place of this is supplied by the great 
theodolite constructed, from my designs, by Messrs. 


Troughton and Simms, for the Great Trigonometrical 
Survey of India, and now about to be employed for the 
first time. The main features of this instrument were 
described by me in a paper read before the Royal Society 
and published in its Proceedings, No. 135, of 1872. I 
may briefly state here that the horizontal circle is three 
feet in diameter, read by five equidistant micrometers, the 
circle being fixed and the micrometers revolving; that 
the vertical circle is two feet in diameter, read by either 
two micrometers fixed, or by four capable of being shifted 
SO >s to change the divisions and thus reduce errors of 
graduation ; and that the telescope has an aperture of 
3*25 in., and a focal length of 36 in., to which can be 
attached either of two parallel wire micrometers—one for 
measuring in the vertical, the other in the horizontal 
plane, according to the class of observation, the wires 
having both a dark and a bright field illumination. 

This is no doubt the most elaborate and most powerful 
instrument of its class in existence. 

Transil InstrumcnL —This is of a peculiar and, 1 
believe, in many respects novel form. It is from the 
designs of Signor Magnaghi, of Genoa, modified by the 
makers, Messrs, Cooke, of York, and myself. Signor 
Magnaghi’s object was to produce an instrument capable 
of determining latitude, as well as of performing the 
usual functions of a transit instrument, those of deter¬ 
mining time and longitude. The telescope has an aper¬ 
ture of 3 in, and a focal length of 345 in. with a transit 
axis of the usual form i8| in. in length between the pivot 
shoulders. The stand is of cast iron, and consists of 
first a massive circular base plate 24 in. in diameter, sup¬ 
ported, according to the system introduced by me, by 
three shakcless foot-screws, upon a single masonry pillar. 
On the base plate revolves horizontally a second similar 
plate with the two pillars cast hollow in one piece with it. 
This upper revolving plate moves stiffly, and is provided 
with slow-motion screws and four powerful clamping 
bolts. When it is bolted to the lower base plate, the 
two may be considered practically to be one mass. The 
horizontal motion thus provided is used, first, fur eflecting 
the ordinary azimuthal adjustment of the instrument to 
the plane of the meridian ; and secondly, the direction of 
the meridian having been found, for placing the telescope 
with great facility in the plane of the prime vertical for 
the determination of latitude by that method. 

An apparatus is also supplied for lifting the telescope 
and reversing its pivots on their bearings, the transit 
axis level remaining suspended from the pivots during 
the process. This arrangement also admits of the in¬ 
strument being used to determine latitude by the diffe¬ 
rential observation of two stars of nearly equal zenith 
distances, north and south ; for which purpose the tele¬ 
scope is provided with a parallel wire micrometer and a 
delicate level 

Chronogf^aph, —Col. Tennant attached, justly I think, 
great importance to means being provided for the electric 
record of the time observations which form so essential a 
portion of the undertaking. He wished to have a chrono¬ 
graph which should be capable of recording at the same 
time, and without confusion, observations made with four 
different instruments, viz., the Photoheliograph, Equa¬ 
toreal, Altazimuth, and Transit Instrument, and he indi¬ 
cated the apparatus described by Lord Lindsay in Monthly 
Notices, R.A.S. 1 therefore examined Lord Lindsay^ 
chronograph, then under construction by Messrs. Cooke, 
of York, but, though no doubt suitable for a fixed obser¬ 
vatory, such as his lordship is establishing, I thought it too 
large and ponderous for the present service. 1 accor¬ 
dingly arranged with Messrs. Cfooke a much lighter and, 
I may add, a less costly plan. By substituting continuous 
bands of paper, similar to those used in telegraphic in¬ 
struments, for sheets of paper carried by the large ban^ 
employed by Lord Lindsay, great increase of compact^ 
ness and lightness were secured. Four such bands ar^ 
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worked by one central clock movement, each or all being 
readily thrown out of gear at will. The marking is 
effected by steel prickers driven by electro-magnets, on 
the same principle as in the chronograph of the Royal 
'' Observatory, Greenwich, though the mechanical details 
were different. These prickers can also be thrown out of 
action by a convenient arrangement of resistance coils. 
The length of a single second of time can, by changing two 
wheels, be made either one, three-quarters, or half an inch. 
1 had prescribed that the central clock work should be 
regulated either by the late L( 5 on Foucault^s lever 
governor or by Mr. Siemens’ centrifugal fluid governor, 
but the maker, witlioiit consulting me, applied a Watts 
ball governor with friction-brake, such as is employed for 
the driving-clock of equatorcals, I did not expect that 
this comparatively primitive contrivance would secure a 
sufficiently uniform velocity. Tint on trial by Capt, 
Campbell, K.E., and myself, it was found to answer its 
purpose so well that 1 am inclined to think a great deal 
of needless refinement and expense has been wasted on 
elaborate governors for chronographs. 

iyiatuiard Clock ,—This is by Messrs. Cooke, of York, 
and has nothing peculiar in its construction. It has 
a Grahv'im^s dead beat escapement, and a mercurial 
(metal jar) compensated pendulum, with the contact 
apparatus necessary for connecting it electrically with 
the chronograph. 

Three Journcyman Clocks ,—These were intended by me 
to be connected electrically with the Standard Clock, and 
thus show identical time for each of the principal instru¬ 
ments from which the latter might not be visible. I was 
not satisfied with the mode of driving adopted by the 
makers, and should have had them altered if time had 
admitted. Col. Tennant is also dissatisfied with them, 
but I hope that, with careful adjustment and attention to 
the batteries and contacts, they may be found effective 
during the short period of the phenomenon. 

It foruinately happened that whilst these instruments 
were undergoing examination by me, Capt. W. A. Camp¬ 
bell, R.K., of the G. T. Survey of India, who is to assist 
Col. Tennant with the Venus observations, was in England. 
The Government, on my application, appointed Capt. 
Campbell to assist me in testing the instruments, and 
thus the two objects were gained of securing his valuable 
experience and skill, and of familiarising him with the 
instuimenls which he would have to use. 

1 have heard from Col. Tcnnrmt of the safe arrival at 
Roorkec of tlie photoheliograph, altazimulli, chromograph, 
and clocks, and of the expected arrival in a few days of 
the Equatorcal, his last letter to me to that effect being 
dated ytli Oct., 1874. There would only remain the 
Transit Instrument, which was much delayed in construc¬ 
tion. It w'as despatched hcr.ee on Sepl. 18, 1874, and is 
no doubt iiow^ in Col. Tennant’s hands. 

In the foregoing statement 1 have confined myself to 
those arrangements which 1 have been personally con¬ 
cerned in making. But other plticcs in India will be pro¬ 
vided with equipments more or less complete for observing 
the Transit of Venus—amongst others 1 may mention 
Pcshawur, Bombay, and probably more than one station 
in the southern part of the peninsula under the care of 
Mr. Pogson, Government Astronomer at Madras. The 
Government of India has thus not been unmindful of the 
just claims of astronomical science. 

A. Strange, Lieut.-Colonel, 
Inspector of Scientific Instruments 
to the Government of India 

Lambeth Observatory, Nov. 1874 


PRACIICAL SCIENCE AT CAMBRIDGE 

T\K. MICHAEL FOSTER, in concluding his course 
~ of Practical Physiology this terra, remarked on the 
diligence and industry of his class under many difficulties. 


At the beginning of the term he asked their indu^eoce 
for the imperfect accommodation he was able to offer 
them. Thirty students had been entered^ and the space 
available was about sufficient, properly, for ten, Tnree 
students had to be placed at each table, instead pf o^e. 
Several other gentlemen joined the class subsequently, 
making the class number about thirty-five. ^ Two ladies 
also attended the lectures, and were provided with a 
separate place of study. Dr. Foster at his last lecture 
said that in the previous year the want of accommoda¬ 
tion had been so keenly felt by himself and class that he 
was inclined to discontinue his course. He had, how¬ 
ever, conducted it through another term, with a larger 
number of students ; and, as the result, although he ex¬ 
pressed pleasure at the work accomplished by his class, 
he was more than ever inclined to give it up. The pre¬ 
sent course would, however, be completed next term ; but 
he was not able to promise its repetition in the succeeding> 
winter. Want of accommodation militated so greatly 
against the quality of the work done, and so limited the 
kind of work that could be attempted, that the benefit 
seemed almost to be outweighed by the limitations and 
disheartening accessories. 

The publication of these remarks may scribe to draw 
attention to the general condition of practical science in 
Cambridge. Chemistry and geology are perhaps the 
subjects for the practical study of which we now have the 
most reasonable facilities. The Chemical Laboratory has 
been recently enlarged and improved, and in addition to 
tlK ordinary practical courses Prof. Liveing has this term 
given lectures with practical illustrations in spectroscopic 
analysis. The lectures have been given during four suc¬ 
cessive hours of the afternoon, to four sets of students, 
the number of students in each class being limited to four 
or five ; so that thoroughly efficient work could be done. 
The facilities for study at the Geological Museum have 
been improved by Prof. Hughes. A typical collection of 
fossils has been selected and arranged by Mr. Keeping, 
and provided with catalogues. A typical series of minerals 
has been arranged and catalogued by Mr. W. E. Koch, 
B.A., of St. John’s College, derived from the ample stores 
accumulated by the late Prof. Sedgwick. Several large 
series of rock specimens have been more conveniently 
arranged for inspection, Including those catalogued by 
the Rev, T. G. Bonney. In addition, advanced students 
have free access to the many valuable special collections 
in the Woodwardian Museum. The Geological Library 
in the museum has been improved and catalogued ; a 
valuable section-cutter and an excellent microscope have 
been purchased, and in other ways the means for the 
practical study of geology, so far as it can be carried on 
in a museum, have been greatly improved. 

In Experimental Physics the best conditions for prac¬ 
tical study have been secured in the building of the 
Cavendish Laboratory, in its being furnished with some 
of the most perfect and valuable physical apparatus in' 
existence, and in the appointment of Prof. Clerk Maxw^ 
and his able dem<mstratQr, Mr. Garnett. No doubt at the 
earliest possible moment a practical elementary course 
will be organised, to include those observations which* 
every student of natural science should become familiar 
with. Sufficient time has not yet elapsed since the com- ^ 
plction of the laboratory for the establishment of such an 
elementary class ; but when it is established a great boon > 
will be conferred on Natural Science students, who, in 
the study of biology and geology, labour under many 
difficulties caused by a want of .sufficient practical 
acquaintance with physics. It would be very desirable,. 
also, if some elementary non-mathematical lectures on 
physics could be given for the benefit of Natural Science 
students; such lectures might be given by the Demon¬ 
strator, so as not to interfere unduly with Prof. Maxwell’s 
researches and advanced mathematical lectures. It is 
true that Mr. Trotter gives valuable lectures on physics- 
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at Trinity College, but these are restricted to members of 
those colleges which are associated with Trinity for Natural 
Science studies. 

The great hindrance to the success of the Cavendish 
Laboratory at present is the system fostered by the 
Mathematical Tripos. The men who would most naturally 
be the practical workers in the laboratory are compelled 
to refrain from practical work if they would gain the best 
possible place in the Tripos list. Very few have courage 
so far to peril their place or to resign their hopes as to 
spend any valuable portion of their time on practical 
work ; for, while they might be acquiring sound physical 
conceptions and going through long laborious details, 
others are assiduously cramming book-work, wearing out 
their energy in attacking those problems which are here 
set before the student as affording the best mental 
training, and in learning those short cuts and dodges which 
conduce to obtaining marks in an examination. For a 
man to do practiced work in physics at Cambridge implies 
considerable exercise of courage and sclf-sacrihcc. 

Students of the foregoing subjects, however, have better 
facilities for study than students of Biology. In Practical 
Physiology and Histology almost everything is required. 
A large room, properly lighted and fitted, is needed for 
elementary courses ; and, considering the numbers already 
attracted to Dr. Foster's summer and winter classes, in 
spite of difficulties and defects, it would seem desirable 
to provide accommodation for at least a hundred students. 
Rooms should also be provided, specially adapted for 
advanced work in Histology, for researches in Physi¬ 
ology, for preparation of experiments and of materials for 
the classes, and, in addition, a good lecture-room. 

In Comparative Anatomy and Zoology the museum has 
been much improved in the last few years, but its growth 
is greatly restricted by want of funds. The accommo¬ 
dation for practical dissection of animals consists only of 
the superintendent's private room, which, at the cost of 
great inconvenience, has been generously thrown open to 
students. 

Finally, as regards Botany, while there are a good 
garden and a carefully kept herbarium for systematic 
study, there is no class of any kind for practical study of 
Vegetable Histology and Physiology. And yel, recently, 
the standard for obtaining an ordinary degree in Botany 
has been considerably raised, and students are expected 
to show knowledge of the forms, sizes, and development 
of cells of every kind. The demand for an acquaintance 
with Vegetable Histology, which, to be real, must be ac¬ 
quired by assiduous and carefully directed microscopical 
study, while no instruction in such work is given, puts a 
premium on cramming of the most unfruitful kind, and 
reduces natural science studies to a lower level than those 
mathematical and classical studies whose exclusive pur¬ 
suit scientific men desire to see abandoned. It would be 
better to examine only in those portions of morphology 
and classification which can be learnt in a botanic 
garden, than to set elaborate questions in Histology and 
Physiology which necessitate elaborate cramming on the 
part of the student. G. T. Bettany 

Cambridge, Dec. 10 


M. BECQUEREL ON SOLAR PHYSICS 

^HE Paris Academy of Sciences having appointed a 
A Commission to consider the founding of an Observa¬ 
tory for Physical Astronoipy in the vicinity of Paris, M, 
Becquerel the elder, a member of the Commission, has 
expressed his opinion on the subject in a report of which 
the following is a translation 

To study the physical constitution of the sun and stars, 
Astronomy employs in general telescopes and the spec¬ 
troscope ; this last instrument shows us that the heavenly 
bodies are composed of the same elements that are found 
in the earth; whence it may be concluded that the forces 


governing matter are of universal existence. This question 
I have considered in a work now going through the press, 
smd which will appear before the end of the year; its 
title is “ On the Physico-chemical Forces and their Inter¬ 
vention in the Production of the Phenomena of Organic 
and Inorganic Nature.'^ All questions relating to these 
subjects are there treated, not theoretically, but by the 
experimental method. 

1 have endeavoured to show that to arrive at a know¬ 
ledge of the sun's constitution it is necessary to call to 
our aid the geological constitution of the globe and 
volcanic phenomena from the earliest times down to the 
present epoch. 

The following arc the reasons which have led me thus 
to deal with the subject:— 

The identity of formation of the sun and earth and of 
all the planets which gravitate around our principal star 
being admitted, the conclusion may be drawn that his 
present physical condition is the same as that of our 
planet during the first periods of its formation, when the 
crust did not exist or had but little thickness. The cooling 
of the earth has been considerably more rapid than that 
of the sun by the effects of celestial radiation, the volume 
of the sun being 1,326,480 times that of the earth. It is 
thus permitted to compare the chemical and physical 
effects occurring in the sun at present with those which 
were produced in the earth at its origin, from which con¬ 
clusions may be drawn as to the actual constitution of 
this star. 

The collection of vapours which constituted the earth, 
submitted to a gradual cooling, passed successively from 
the gaseous to the liquid state, after wJiicIi its surface 
became covered by a solid crust, of which the thickness 
increased with time. There were then produced a mass of 
chemical and physical phenomena. 

We may distinguish three principal calorific epochs 
during the formation of our planet. 

The first is that in which all the elements were in a 
gaseous state in consequence of a temperature excessively 
elevated ; all the constituents were then dissociated. 

The second is that in which, the temperature being 
sufficiently lowered, affinities commenced to exercise their 
action ; the compounds formed passed successively from 
the gaseous to the liquid and solid states. During all the 
chemical reactions which occurred there would be pro¬ 
duced an enormous disengagement of electricity arising 
from the energy of these reactions, and, as a consequence, 
a recomposition of the two electricities which would rend 
with vivid gleams the atmosphere already formed. 
Thunder would burst forth from all parts. 

The third epoch is that in which the temperature, being 
sufficiently lowered and below roo", the quantity of water 
formed would increase so much the more as the tempera¬ 
ture was less elevated. This primordial water contained, 
probably, carbonic, sulphuric, and other acids which 
would saturate bases ; it is to the reactions produced 
that must be attributed the formation of the great masses 
of limestone found in various parts of the earth's crust. 

1 have been led also in my work to treat of the calorific 
state of the earth in the first phases of its formation, as 
also of the volcanic phenomena of the same epochs. 

As a consequence of the subjects discussed, I have 
been led to show that atmospheric electricity had a solar 
origin, and is the cause of the aurora and probably of the 
luminous phenomena which are produced beyond our 
atmosphere. I here limit myself to the indication of the 
consequences to which the study of the forces of nature 
has led me. 

From what precedes it will be seen that the study of 
the constitution of the sun requires the conjunction, not 
only of astronomy, but of observers having general know¬ 
ledge in Physics, Geology, and Chemistry, and possessing 
a thoroughly practical k lowlcdge of the spectroscope. 

R. M. 
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REAPPEARANCE OF ENCKES COMET 
T is quite possible that before the close of the next 
period of absence of moonlight in the early evening 
hours, the comet of Encke may be again detected with 
the large telescopes now to be found in our observatories. 
The mean motion determined by Glasenapp for the last 
periheliop passage at the end of December 1871 would 
bring tlie comet to the same point of its orbit about 1875, 
April 11.5, which was very nearly the date of passage 
through perihelion in 1842. When it was last in aphe¬ 
lion, in the middle of August 1873, I find its distance 
from the planet Jupiter would be 10*02, and that from 
Saturn 7*3, so that the perturbations during the present 
revolution arc likely to be small; the comet still aj)- 
proaches near the orbit of Mercury in heliocentric longi¬ 
tude 123*7^^ and latitude 6-8^’ N., but it has not encoun¬ 
tered that planet since November 1848. Assuming, then, 
that the least distance from the sun will be attained at 
midnight on the i ilh of April next, we have the following 
positions of the comet during the period I have named :— 


At 1211. Greenwich Time 


»t; 74 '' 7 S- 

R.A. 

N.r.D. 

Di'itance 
from Earth. 

Bisitance 
from Sun. 

Dec. 22 .. 

h. 111. s. 

. 22 50 31 

r» / 

88 19'9 

i ’945 

1*919 

„ 26 .. 

, 22 53 12 

88 9*9 

1-958 

*'^74 

.. 30 .. 

22 '5O 18 

87 57-2 

1-968 

1*828 

J.an. 3 . 

.. 22 59 47 

87 41*6 

I -976 

1*781 

„ 7 ■ 

23 3 38 

87 23-2 

1-981 

1733 


An acceleration or retardation of four days in the time 
of perihelion passage will not change the geocentric place 
more than fifteen minutes of arc, so that if the comet be 
within reach it may be easily found. 

It will be interesting to learn what account some of 
the large rctlecting telescopes with which many amateurs 
in this country have provided themselves, can give of the 
comet at this return. 

The computation of the perturbations and preparation 
of an accurate cphemcris for 1875 is understood to be in 
the hands of Dr. von Asten, of Pulkova ; but I am not 
aware that the results have yet been given to astronomers. 

J. R. Hinu 

Mr. Bishop's Observator)'^, Twickenham, Dec. 14 


NOTES 

Since tmr last week's note, we understand ihat the whaling 
steamer of Greenock, has been purchased as the chief 

vessel of the new Arctic Expedition. Other whalers have been 
exammed by Sir Leopold M'Clintock, but none have been 
deemed suitable. The JUooMiounti is a screw steamer, whose 
engines are nominally 96 horse-power ; she is barque-rigged, two 
years old, strong, sound, and well appointed, and handy cither 
under steam or canvas. It is announced that the vessel chosen 
to be the consort of the steam-whaler Bloodhound in the forth¬ 
coming expedition is Her Majesty's ship Alert. She is a five-gun 
steam-sloop of 751 tons old measurement, and 100 horse-power 
nominal. The AM has been docked at Portsmouth and will 
undergo a thorough survey. Active preparations for the equipment 
of the ships will soon commence, but the start will not be made 
until the latter part of June of next year, as it is considered merely 
waste of labour and time to push across the north water until the 
ice has had time to melt and drift out from Smith’s Sound. A 
request has been made by the Foreign Office that the Danish 
Government will permit their agents at Disco, Proven, and 
Upemavik to collect hunters, dogs, and dog-drivers for the Arctic 
Expedition. Capt. Nares is expected to arrive in this country 
about the end of January, i87S. The Committee for making 
arrangements with respect to the Expedition sat on Tuesday 
and Wednesday at the Admiralty for the purpose of deciding 
on the ptovlsions and clothing to be supplied to the members of 
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the expedition. They havejjeen occupied hitherto with, details 
as to the route. ; 

Apropos of the possible biological results of the Arctic £xpe* 
dition, we may recall to recollection a few additional details to 
those given last week of what was accomplished by the Polaris* 
The northern limit actually reached was 82® 16'. Yet at this 
extreme latitude fifteen species of plants were collected, five of 
which were grasses. Twenty-six musk oxen were shot in lat. 
81® 38'. Dr. Bessels also made a fair collection of insect^ 
principally flies and beetles, two or three butterflies and taoB^ 
quitos; and birds of seventeen different kinds were shot in 82®, 
including two Sabine gulls and an Iceland snipe. 

During the whole of the^past week the members of the 
French Academy of Sciences have had frequent meetings to 
receive the telegrams from the several French Transit stations. 
The first, from Janssen, relieved them of a great anxiety,, and 
was published instantly. The most extraordinary measures 
have been taken to secure the safe transmission of the results of 
the observations at French stations. The chief of each station is 
ordered to make four copies of his observations. One is 
to be left under a cairn, or a tree (if any in the country), 
or in an excavation, the site to be described in a letter to the 
Institute; the second is to be handed over to the captain of 
the first French ship that is met, with instructions to bring it 
himself to. the Institute ; the third is to be delivered to the 
nearest French consul, agent, or ambassador; the fourth is to be 
kept by the chief of the station himself. 

MM. Fizeau and Cornu, authorised by M. Leverricf, have 
been making an experiment of the iiighest importance at the 
Paris Observatory, the results of which were to be given at Mon¬ 
day's sitting of the Academy. The two savaitts have been 
measuring the velocity of transmission of light, by experiments 
carried on between the Observatory and Montlhery. The light 
sent to Montlhery is reflected .and returns to the Observatory, 
the distance there and back being 22,000 yards. The experiment 
has never hitherto been made on so grand a scale, nor with 
such precautions ; ten powerful instruments were used. 

Her Majesty’s ship BasiUsky which has just returned to 
England after a commission of nearly four years, has (the Times 
stales) surveyed about 1,200 miles of coast line, added at least 
twelve first-class harbours, several navigable rivers, and more 
than one hundred islands, large and small, to the chart; and, 
lastly, has been able to announce the existence of a new and 
shorter route between Australia and China. Till these Basilisk 
discoveries were made, a large archipelago of islands (some as 
large as the Ijsle of Wight, and densely populated), a rich fertile 
country, intersected by navigable rivers, and inhabited by a semi- 
civiliscd Malay race, remained unknown to us. After the news 
of this ship’s first discoveries reached England, Lieut. Dawson, 
R.N. (Admiralty Surveyor), was sent out to join her, and she 
was ordered to complete and follow them up. This has been 
done with periket success, and the whole of the previously 
unknown shores of Eastern New Guinea have been carefully 
surveyed, and the route above referred to opened up. The 
principal part of this work of discovery and surveying has been 
performed by the captain and officers in small open boats, de¬ 
tached from the ship in some instances for many weeks, aiid 
among savages who had never before seen a white face. It 
is stated that two lofty mountains, about 11,000 feet high, 
facing each other on the north-east coast of New Guinea, have 
been named ** Mount Gladstone” and **Mount Disraeli.” This 
intelligence will have an interest of rather a tantalising kind for 
naturalists. There is hardly any part of the world more pro¬ 
mising to students of the geographical.distribution of living forms 
than that wliich the Basilisk has surveyed. Collections, more 
especially of the plants, might doubtless often have been madei 
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wotttd have been of the highest possible value. It is much 
^6 be wished that with the existence of such opportunities as 
these some one might be found to put in a word in aid of purely 
scientific claims. Doubtless it is pleasant to think that the two 
rival mountains will be a perpetual memory of frowns frowned 
elsewhere, but how much more pleasant to know something of 
the things that grow and live upon them. 

The Irish Times states that one of the objects of Sir Stafford 
Northcote’s visit to Ireland is to “ examine the sites proposed 
for the establishment in Dublin of an extensive National Museum 
of Science and Art, ariak)gous in principle, although not in 
extent, to that at Kensington. ” 

Aftkr the Franco-Prussian war of 1870-71, it is well known 
that in many districts in France a new vegetation sprang up, 
evidently the result of the invasion. It w.t-s believed that this 
vegetation would become acclimatised. It is not so, however, 
JJImtitui informs us ; at least very few of the species introduced 
in this way appear likely to continue to flourish on French soil. 
In the departments of Loirct and Loir-et-Cher, of 163 German 
species, the half at least have already disappeared, and the sur¬ 
viving species diminish in vigour each year. Scarcely five or six 
species would aj^pcar to manifest any tendency to become accli¬ 
matised ; lliese are, according to M. Noucl, Alyssnm inavnun^ 
Trifolium resufimitumy Jutpisfmm rugosum, Ildilotus sitkaitiy 
and Vulpia UgustictK On the plateau of Bellevue, where in 
1871 many .strange species were seen, M. Bureau has l)een able 
to find only one— Tri/olwm resupiuatnm, M. Ciaudefroy also, 
who ill 1S71 and 1872 found many adventitious plants, has been 
able to collect only tw^o this yosee—Kanumidits macrophyllus 
and Limim folium. 

Tjiic Transactions and Proceedings of the New Zealand Insti- 
lute alw^ays contain a collection of papers of high scientific value, 
and vol. vi. issued last June is no cxcej)lion to this rule. It is 
a bulky volume of some 454 pages, added to which is an ap¬ 
pendix of 104 pages more. It may not be known to many of our 
readers that the New Zealand Institute is composed of the fol- 
low'ing incorporated societie.*:, each of which includes amongst its 
office-bearers and members one or more names eminent in science 
in the colony and well known in this country. The individual 
societies are, the Wellirgton Philosophical Society, Auckland 
Institute, Philosophical Institiilc of Canterbury, Otago Institute, 
and the Nelson Association for the Promotion of Science and 
Industry. On the council of these various societies occur such 
names as pr. Hector, F.R.S., Dr. Ilaasf, F.K.S., Mr. \V. T. L. 
Travers, F.L,S., Mr, T. Kiik, I".L.S., &c. Each one of the 
societies numbers amongst its members the scientific men of 
its neighbourhood, and amongst the lionorary members of the 
incorporated Institute arc such names as Charles Darwin, Prof. 
Huxley, Dr. Hooker, Sir Charles Lyell, Prof. Owen, Prof. W. 
H. Flower, &c. These facts are suflicient to show that New 
'Zealand is particularly foitunatc in having amongst its resi¬ 
dents men eminent in various branches of science. No colony 
has shown more aptitude for scientific work than New 
Zealand, and perhaps no other colony can boast of a society 
approaching so near to our Royal Sociejy, both as regards the 
Value of the papers contributed and the range of scientific investi¬ 
gation. Zoology, Botany, Chemistry, and Geology arc all repre¬ 
sented by numerous papers in each section. In the first, Dr. 
Hoast contributes an illustrated article “On I/ar/agoruis^ an 
extinct genus of gigantic raptorial birds of New Zealand ; ** while 
Dr. J. E. Gray, who is an hon. member of the Institute, supplies 
a “List of Seals, Whales, and Dolphins of New Zealand,and 
Capt. F. W. Hutton some “Notes on some New Zealand 
Fislies.” In Botany we find a “List of the Algte of the 
’Chatham Islands, collected by H. H. Travers, and examined by 
t^rof. John Agai^i of Lund”; “Notes on the Flora of the 


Province of Wellington, with a list of plants collected therein,” 
by John Buchanan ; and by Mr. W. T. L. Travers a few notes 
“ On the spread of Cassiue leplop/iy/lal* In Chemistry, Mr, W. 
Skey talks about the Mineral Oils of New Zealand ; and in 
Geology are papers “ On the Formation'of Mountains,” by Capt. 
llutton ; “On the Extinct Glaciers of the Middle Island of New 
Zealand,” by W. T. L. Travers; “On the Fossil Reptilia of 
New Zealand,” by Dr.'IIector; besides other interesting papers. 

The Cambridge Natural Science Club has held eight meetings 
this term on Saiurday evenings, and some good papers have 
been read by the members at the meetings in their rooms, 
usually followed by a discussion. The attendance has mostly 
been under the average of other terms, on account of some of 
the members being candidates in the Natural Science Tripos now 
being held. The following are some of this term’s papers :— 
“ The Renii^ortal Circulation,” by Mr. P. II. Cirpenter (Trin. 
Coll.) ; “ \'cgetation as affecting Climate,” by Mr. J. M. F. II, 
Slone (St. Peter’s Coll.); “Tides,” by Mr. Arthur Buxton, 
B.A. (Trin. Coll.); “ Compareons of Nervous Systems of 
Veitebrata and Tnvcrtcbrala,” by Mr. T. W. Bridge (Trin. 
Coll.); “ The Influence of Molecular vSlructure upon some 
Organic Bodies,” by Mr. E. B. Sargant (Trim Coll.); “The 
ITeory of the Identity of Matter,” by Mr. P, R. Ogle (St. 
Peter’s Coll.); “ The Development of Blood,” by Mr. S. 11 , 
Vines (Christ’s Coll.) 

It is gi'atifying to sec ,a growing tendency in the not pro¬ 
fessedly scientific jiress to endeavour to account for the causes of 
pluiiomena whicli it is called upon to notice; thus, consciously 
or unconsciously, treating occurrences in a scientific spirit. For 
example, The Counlry, in speaking of the migration of birds, 
stales that woodcocks have been unusually scarce in Cornwall for 
the past two or three years, nor is the present season an excep¬ 
tion to the rule, for, notwithstanding favourable winds and moon¬ 
light nights, they continue in the county. In attempting 

to account for this, 7 Vie Counlry very pertinently suggests that 
improved agriculture has more or less destroyed the feeding 
grounds, though, as the same may be said of other parts of the 
kingdom where such game is not scarce, this cannot be the only 
cause. 

A TEi.r.cJliAM to Cairo, dated lhc8ili inst., from the Governor- 
General of the Soudan, announces that the entire kingdom of 
Darfour has accepted annexation to Egypt, 

I'irE American S(;cicty of Paris proposes to hold an “Inter¬ 
national Congres.s of Americanists ” at Nancy, near Paris, on 
I the 22nd of July, 1875, the object being to bring together those 
who are intcrc.slcd in the history of America prior to its dis¬ 
covery by Columbus, and in the interpretation of the monuments 
and of the ethnology of the native races of the New World. An 
exhibition of American Arcba-ology is to be held at the same 
lime. Any American can be enrolled as a member of the Congress 
by forwarding the sum of twelve francs to Mr, Lucien Adam, secre¬ 
tary of the American Society of Arts, Rue Bonaparte, in Paris. 

A SERIES of experiments has lately been made by the Russian 
Government with reference to the use of electricity for the head¬ 
light of locomotives, a battery of forty-eight elements makingevery* 
thing distinct on the railway track to a distance of over 1,300 ft, 

A CURlou.s phenomenon frequently met with in the Indian 
Ocean, the real cause of which lias not yet been ascertained, is the 
existence off Malabar, and in certain spots along the Coromandel 
coast, of vast mud banks, and of tracts of mud suspended in the 
sea, wherein many kinds offish find abundance of food, immunity 
from much disturbance in the surrounding element, and a locality 
in which to breed. The exact cause of the existence of these large 
tracts of sea wherein mud remains in solution is still a mystery, but 
at any rate the ocean is so smooth that, even during the height 
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of the soudi-west monsoon, vessek can run for shelter into their 
midst, and once there are as safe as when inside a breakwater. 
If the surface is so still, of course so is the water below, and 
such spots seem to be well suited (o the siluroid fishes. These 
^ curious patches of sea whidh appear in a continually perturbed 
state, and the sea-bottom in the locality, would probably well 
repay careful scientific observation. 

The manufacture of isinglass, generally supposed to be confined 
to Russia and North America, or otlicr countries where the sturgeon 
is found in abundance, is carried on to a considerable extent in 
India, principally from the air-vessels of several varieties of 
acanthopterygian fishes, and particularly, different kinds of perch, 
as well as from other fish. There is room for a great extension 
of the trade, as isinglass, the purest known form of animal jelly, 
has, in a measure, had its consumption checked by its high 
price, and substitutes are employed, such as gelatine, of which it 
is itself the purest form. 

At the, last meeting of the British Association a com¬ 
mittee was appointed to investigate the circulation of the under¬ 
ground water in the New Red Sandstone and Permian Forma¬ 
tions of England, and the quantity and character of the water 
supplied to the various towns and districts from these formations. 
Prof. Hull, M.A., F.R.S., director of the Geological Survey of 
Ireland, is chairman, and Mr. C. £. de Ranee, F.G.S,, Scien¬ 
tific Club, 7, Saville Row, London, W., secretary. The fol¬ 
lowing queries have been circulated by the committee for the 
purpose of eliciting information in connection with the impoitant 
subject;—1. Position of well, or wells, with which you arc 
acquainted, a. Approximate height of the same above the mean 
sea level. 3. Depth from surface to bottom of shaft of well, with 
diameter. Depth from surface to bottom of bore-hole, with diame¬ 
ter. 4. Height at which water stands bejore and after pumping. 
Number of hours elapsing before ordinary level is restored, after 
pumping. 5. Quantity capable of being pumped in gallons per 
day. 6. ^Doesthc water level vary at different seasons of the 
year, and how ? lias it diminished' during the last ten years ? 

7. Is the ordinary water level c/er affected by local rains, and if 
so, in how short a time? And how does it stand in regard to 
the level of the water in the neighbouring streams, or sea? 

8. Analysis of the water, if an^ ? Does the water possess any 

marked peculiarity? 9. Nature of the rock passed througli, 
including cover of driff, with ihUkncsscs. 10. Does the cover of 
drift over the rock contain surface springs, 11. If so, arc they 
entirely kept cut of the well ? 12. Are any large faulti known 

to exist close to the well? 13. Were any salt spring's or brine 
wells passed through in making the well ? 14. Are there any 

salt springs in the neighbourhood? 15. Have any wells or 
borings been discontinued in your neighbourhood, in conse¬ 
quence of the water being more or less brackish ? If so, if pos¬ 
sible, please give section in reply to query No. 9. 

We have received, among the results of the geograpliical and 
geological explorations of the Western (U.S.) States, the annotated 
list of the birds of Utah, by Mr, H. W. Henshaw, containing 
the names of 214 species, of which 160 were either taken or 
noted in the expedition. The author thinks that if collections 
were, as they have not yet been, made during the spring months, 
several extra species would have to be added to the collection. 

Coal is beginning to attract attention in New South Wales, 
in some parts of which the mineral is being found in abundance, 
and the pre-eminence which gold and copper have main¬ 
tained will be assailed by the increasing importance of the 
newly workeil product. A seam, seven feet thick, has been 
opened at Broughton Creek, near the Shoalhaven River, and 
not far from the Moss Vale Railway Station; so that every 
circumstance/of loccdity is in favour of its profitable working. 

The American ChcmUl for August and September, which we 
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have just received, contains a full account of the proceedings at 
the Priestley Centenary in Northumberland, Pa., on July 31 
last. There was then a large and enthusiastic gathering of men 
of science and others, and several valuable addresses were given. 
The principal one in the numbers before us is by Prof. B. Silli- 
man, being a long, minutely detailed, and carefully compiled 
paper on American Contributions to Chemistry.'* 

We are gratified to see that the Geographical Magazine has 
been so successful that the price is to be reduced to one shilling. 

The additions to the Zoological Society's Gardens during the 
past week include a Chamois {Kupicapra tracts) from the 
Pyrenees, presented by Mr, A. Wilson; a White-fronted Capu¬ 
chin {Cebus a/bi/rons) from South America, presented by Mrs. 
Carpenter; a common Boa {/loa conslrictor) from South America, 
presented by Capt. E. C. Kemp ; two Barrcd-tailed Pheasants 
(Phasianiis rinrsii) from North China, received in exchange. 


ON THE STRUCTURE OF STIGMARIA * 

A T a meeting of the Manchester Literary and Philosophical 
Society, held on October 20, Mr. Binncy called in ques¬ 
tion some conclusions at which I had arrived and had published 
in Part II. of my memoirs on the Structure of the Coal Plants, 
respecting the organisation of Stigmaria. Mr. Binney further 
published an abstract of his remarks in Part II. of vol, xiv. of the 
Society's Proceedin;;s, Believing that Mr, Binney's observa¬ 
tions, if allowed to pass unnoticed, may mislead some palaeonto¬ 
logists unacquainted with Stigmaria, I feel called upon to reply 
to them through the same channel ai that which he has employed 
for their promulgxtion. The general features of the plant known 
for half a century as Stigmaria ftcoiles have been so well 
described by Lmdlcy and Hutton, Dr. Hooker, Mr. Binney, and 
Brongniart, that no one familiar with those descriptions can fail 
to recognise it without difficulty. That plant consisted of a 
central medulla, surrounded by a cylinder of scalariform vessels 
arranged in radiating wedges, x cry distinctly separated by two 
kinds of medullary rays (primary and secondary), the whole 
being enclosed in a thick bark, from the surface of which spring 
numerous large cylindrical rootlets. The vascular cylinder gives 
off numerous large vascular bundles of scalariform vessels, which 
proceed outwards, through the conspicuous primary medullary 
rays, to reach the rootlets. 

The dispute between Mr. Binney and myself resolves itself 
chiefly into three points; (i), the structure of the medulla 
of Stigmaria ; (2), the source whence the vascular bundles 
supplying them are derived; and (3), the nature of some 
vascular bundles which both Mr. Binney and M. Goeppert 
have figured as existing within the medulla, and one of 
which prolonged radially in M. Goeppert's example through 
a medullary ray. Mr. Binney and M. Goeppert believe that the 
cellular medulla of Stigmaria contained bundles of very large 
scalariform vessels, and that those bundles proceeded outwards 
to supply the rootlets. On the other hand, in my second 
memoir, referred to by Mr. Binney, I not only expressed my 
conviction, but demonstrated the absolute certainty, that suen 
was not their origin. I adhere to the same opinion os I pre¬ 
viously expressed, and have the specimens on the table which 
prove its correctness. The fact that these bundles were derived 
not from the medulla, but from the vascular wedges of the woody 
cylinder, was illustrated by the figures 43, 44, and 47 of the 
memoir refer re 1 to, figures which accuiately represent, not 
conditions occasionally met with, but those which characterise 
every specimen of the true Stigmaria ficoides. In the memoir I 
farther affirm that immediately within the woody cylinder there 
exists a delicate cellular tissue, and sUte that one of my speci¬ 
mens makes it perfectly clear that the entire medulla consisted of 
similar cells, unmixed with any vascular bundles whatever such 
as were represented in M. Goeppert's and Mr. Binney's figures, 
and the accunK^ of which i.s, was, and it appears still is, en¬ 
dorsed by Mr. Binney. After thus endorsing what I believe to 
be a grave mistake, Mr. Binney proceeds to justify his doing so 
by appealing to a specimen which I have not seen, but which 
Mr. Binney^ own description convinces me is a plant altogether 
different alike from the Stigmaria of authors, and from M. 

i-. Manchester Philosophical Society, by Prof. W* 
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Goeppert’s and Mr. Binney’s own figures. Mr. Binney’s describes 
his new specimen as having a radiating woody cylinder, imme¬ 
diately within which is a second series of Targe vessels not arranged 
in radiating wedges, and which Mr. Binney says is “something Oke 
a medullary sheath, enclosing a medulla composed of very small 
and short barred tubes or utricles, in which are mingled large 
vascular .tubes or utricles.'* Though this use of vague terms 
renders the sense obscure, I presume that Mr. Binney simply 
means that in the medulla of his plant a vascular cylinder 
encloses a cellular medulla, or, in other words, that his specimen 
has a Diploxyloid axis. That Mr. Binney possesses a specimen 
having the above structure, and giving off rootlets from its 
periphery, I have no reason for doubting, since in the memoirs 
already quoted I have described a similar structure under the 
name of Diploxylon siigmarioideutn^ and respecting which I 
make the following observations :—** It is possible that the plant 
may, like Stigmaria, prove to be the uppermost part of a root of 
some of the other forms *’ (r>. of Lepidodendroid stems), 
“ (hough I have never yet found it associated with any rootlets, 
and it may be a fragment from the base where stem and roots 
uniltd {Joe. cit. p. 239). I arrived at the above conclusions 
because 1 found in the specimen described, evidence that large 
rootlet bundles were given off from the woody zone as in the 
true Stigmaria. But I affirm that out of hundreds of Stigmarian 
fragments that I have examined, I have only found two pos¬ 
sessing this structure, and I unhesitatingly express my conviction 
that Mr. Binney’s specimen is another example of an equally 
rare type, both being entirely distinct from Sligviaria ficoides^ to 
whicli latter plant alone is referable Mr. Binney’s previously pub¬ 
lished figures, M. Goeppert's description and figures of which 
Mr. Binney approves, and mine which he rejects. 

Mr, Binney proceeds to say : “The size of these large vascular 
tubes or utricles in the medulla exceeding anything so far as his 
knowledge extended, hitherto observed in fossil plants, shows 
that it was easily decomposed, and thus accounts for the general 
absence of the medulla in Sigillaria and its roots.** To this rea¬ 
soning 1 must altogether demur. Size has nothing whatever to 
do with the preservation of the tissues in fossil plants. Vascular 
structures strengthened by transverse bars of lignine are equally 
well preserved, wliethcr they are large or small. The medulla of 
Stigmaria disappeared or became much disorganised because it 
consisted of an unusually delicate cellular tissue with extremely 
thin walls. This tendency to decay was more manifest towards 
the centre of the medulla than at its circumference. Specimens 
on the table exhibit this peripheral part of the cellular medulla 
in cx(|uisite perfection, giving off its characteristic cellular pro¬ 
longations constituting the medullary ra>s, as described in my 
memoir. And yet this beautiful cellular tissue occupies the posi¬ 
tion which Mr. Binney says was occupied by “ large v.'iscular 
lubes or utricles.** The specimens referred to showing these 
conditions constitute unanswerable facts. 

Mr. Binney correctly notes the resemblance of the inner vascu¬ 
lar cylinder in his specimen to his “ medullary sheath.’* I have 
already said the same thing in several of my memoirs, and M. 
Brongniart said it before either of us. But this very homology, 
if correct, indicates the probability of Mr. Binney*s specimen 
being a fragment derived from the junction of stem and root 
rather than a true root, since in living plants possessing a 
medullary sheath, that sheath, as every botanist knows, is never 
prolonged into the true roots, for the simple phy.siological reason 
that its origin is directly connected with that of the leaf forma¬ 
tions of the ascending axis. 

As 1 have already observed, M. Goeppert’s and Mr. Binney’s 
previous hgiires represent a stiucture altogether different from 
that now described by Mr. Binney. Instead of the continuous 
inner vascular cylinder of the latter, M. Goeppert’s figure displays 
two detached, iinsymmetrically arranged, vascular bundles in the 
interior of the medullary cavity. 1 have already affirmed my 
conviction that these belong to intruded rootlets of a Stigmaria, 
and are in no respects part of the true medullary axis. On the 
other hand, Mr. Binney says that “ they are certainly not intruded 
rootlets, as anyone who examines the learned author’s plates can 
satisfy himself.” On this point Mr. Carruthers writes to me on 
Nov. 2 ; No one who is accustomed to sections of Stigmaria 
can fail to see that Goeppert has mistaken the accidental rootlets 
of Sligmaria penetrating the decayed axis for an organic part of 
that axis.” I may allow this opinion of an experienced botanist, 
with which 1 wholly concur, to neutralise that of Mr. Binney, 
who further says: “It is veiy improlmble that they” (/>., 
Goeppert’s vascular rootlets) “had ever been intioduced into 


the axis after the pith had been removed.” To this I reply that 
it is an extremely rare thing to fmd any such axis which does 
not contain more or less of these rootlets. My cabinet is full of 
such examples, and in two specimens on the table, one of which 
has been lent roe by Capt, J. Aitken, of Bacup, similar rootlets 
not only exist in the central axis, but have pcneiratcd the medub 
lary rays as in M. Goeppert’s specimen. 

Mr, Binney, referring to my comments upon his previous 
memoir, says that in “that memoir mention is only made of the 
large vascular bundles found in the axis, without calling them 
vascular or any other vessels. ” I do not very clearly understand 
what this sentence means, but I presume it is intended to imply 
that Mr. Binney never afhrmed that the pilh of Stigmaria con¬ 
tained vascular tissues, and that I have misrepresented him in 
staling that he had done so. I can only answ'er this by giving 
Mr. Binney’s words :—“1 he most important circumstance thus 
developed is the existence of a double system of vessels in Stig¬ 
maria, first shown by GocpiJtrt, aii<l the consequent approach in 
this respect to Diploxylon^ Corda. In Diploxylon, however, the 
inner system forms a continuous cylinder, concentric with and 
in juxtaposition to the wedges of wood forming the outer; while 
in Stigmaria the same inner system is broken up into scattered 
bundles, apparently unsymmetrically arranged in the medullary 
axis or pith of the plant” {Quarterly Journal of the Geological 
Society, vol. xv. p. 17); and on p. 78 of the same memoir, de¬ 
scribing the specimen represented by Fig. 2, he says, “ The axis 
is filled with eleven or twelve large vessels of circular or oval 
form,” and the same structures arc again spoken of as “vessels” 
no less than six times in the next seventeen lines, with the 
further remark that “altogether these angular vessels remind me 
somewhat of the vascular tissue in the middle of Anabathra ” 
(loc. cit., p. 78). It is true that in two places Mr. Binney 
applies to these structures the teim “utricles,” by which, I pre¬ 
sume, he means cells ; but such a term, applied to such tissues, 
is equally applicable to all known fibro-vascular structures, and 
is simply equivalent to saying that scalariform vessels have no 
existence. 

I have entered into these details because by promulgating 
vague and groundless doubts respecting woik already carefully 
done, Mr. Binney’s communication tends to re-introduce con¬ 
fusion into questions that lave been virtually settled. It does 
this through failing to discriminate between things that differ. 
Ilis introductory remarks refer to the common Sttgniaria Jicoides, 
i^hilst his justification of those remarks rests upon a plant of a 
very different ch.aractcr, and which 1 am absolutely certain is 
not the common form of Stigmaria. 


VEGETATION OF THE LIBYAN DESERT 

TN Dr. Ascherson’s report on the vegetation of the Libyan 
Desert, publu hed in the Boianisclie Acitung, there are some 
interesting notes on the fall and renewal of the leaves of deciduous 
trees. In our climate we have little difficulty in understanding the 
distinction between evergreen and deciduous trees and shrubs, 
because the greater part of those that change their leaves cast the 
old ones in autumn or early winter; and evergreens with flat 
leaves have them more or less coriaceous. But even with us 
there is a gradual transition from evergreen to deciduous through 
Eunonvnius europttus and LigusUum vuJgare, both of which 
have strictly evergreen congeners in Eunonymus japonicus and 
Ligusirum japonicunu Some few years ago Hoffmann started 
a Uieoiy that sempervirence could be artificially produced, and 
there is no doubt that climate influences to a gi-eat extent the 
length of the period during which really deciduous species hold 
their foliage; but it appears far more probable that these are 
physiological peculiarities not altogether dependent upon cli¬ 
mate, as we And evergreen and deciduous species growing in the 
same regions and under precisely similar conditions. Some 
evergreens do not change their leaves at all, and even retain 
them for many years or all their lifetime; Araucaria imbricata^ 
for example, laxodium disikhum, one of the few deciduous 
Conifeiac, offers a very curious phenomenon, inasmuch as the 
ultimate branchlets are deciduous. The observations ^ronicled 
by Dr. Ascherson agree almost entirely with our own experience. 
On his outward journey he traversed 25^ of lat. in less than a 
month, which gave him an excellent opportunity for studyii^ the 
conditions of the same species under very diverse dimates, Thni^ 
in the plains of Lombardy many deciduous trees, and especially 
Morus alba, were still partially covered with foliage on tne I9tn 
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of November, the same species having long previously shed their 
leaves in Germany. In a similar manner, the fig-trees in Lower 
Egypt (31® N- lat.) were partially .clothed with foliage at the 
beginning of December, and in Upper Egypt (27" N.) were still 
in full leaf, whilst already, on the 24th of November, they wete 
quite bare in the Apulian plain (41® N.), On the nth of 
December, the pomegranate trees in the gardens of Siout were 
in yellow leaf, and on New YearVs Day, 1874* apricot trees 
at Farafreh were still in their prime of green leaf. Hence, one 
might readily imagine that on approaching nearer the equator 
these same species would exhibit no interval between the fall and 
the renewal of the foliage, and thus, to all intents and purposes, 
become evergreen. But this phenomenon was only verified in 
the case of the little cultivated peach trees of the oases, in which 
it may not be constant. Moreover, the peach tree shows the 
same tendency in mild seasons with us. In the oases, at the 
beginning of March, when the trees began to blossom and make 
new growth, the old leaves were still fresh and ca])ablc of assimi¬ 
lation. All other deciduous trees and shrubs cultivated in the 
gardens of Kasr Dghakel (25*^ 45' N. lat.), including the grape¬ 
vine, apricot, apple, pomegranate, plum, fig, mulberry, and 
willow {Sa/ix safsaf)^ had lost their foliage on the arrival of Dr. 
Ascherson, or became leafless before the end of January. It should 
be mentioned that the fall of the leaf in this region docs not 
proceed with the same regularity as at home, for it is not un¬ 
usual to see quite naked and fully clothed trees of the same 
species standing side by side. Again, the presence of abundance 
of moisture has the effect of enabling the trees to carry their old 
foliage longer and put forth their new earlier than trees growing 
in dner situations. And some of the willows growing by water 
were quite evergreen; that is, after the manner of the peach 
trees mentioned above. But the apricot, one of the most abun¬ 
dant trees, rarely retained even a lew scattered old leaves on the 
appearance of the flowers. The same was observed of the grape¬ 
vine, fig, and mulberry. By Keb. 20 the apricot trees were in 
full blossom, and by March 10 in full foliage, so that there was 
only an interval of four or five weeks between the fall of the old 
foliage and complete development of the new. The apple and 
plum behaved in a similar manner, the pomegranate was a little 
later, the fig next in order, and finally the mulberry; whilst 
these same things, in the reverse sense, lost their leaves first. 
From the preceding notes it seems that the fall and renewal of 
the leaf is an essential constitutional peculiarity, w'hicli is modi¬ 
fied by climatal conditions, but not entirely subject to them. A 
more striking illustration of this fact may be found in exotic 
deciduous trees planted in Egypt. Dr, Ascherson noted more 
particularly the summer fall of the leaves of Pohisettiapukherrimay 
a South American shrub, and Ailnzua IMek^ a native of the 
East Indies. The former is in the full splendour of its inilo- 
resccnce in December, and quite leafles^s in April, remaining so, 
it is said, until the autumn. The Albizzia is extensively planted 
as an avenue tree. It sheds its foliage ift April, but soon 
renews it Both of these plants lose tlurir leaves in their native 
countries during the dry, and renew them with the opening of 
the rainy season. 


SCIENTIFIC SERIALS 

Journal dc Physitjue^ IIL, No. 34, Oct. 1874.—This number 
commences with the first portion of a paper by M. J. Bertrand, 
entitled “Demonstration of Theorems Rdaling to Electro¬ 
dynamic Actions.” The object of this paper is to simplify 
Ampere^s demonstrations of the theorems of electrodynamics. ^ - 
Arrangement for obtaining projections of the metallic rays and 
their reversal, by M. Boudreaux. Instead of the electric light or 
oxyhydrogen flame, the author employs a mixture of the chlorate 
of the metal with one-sixth of its weight of powdered gum-lac. 
The mixture is inflamed in a carbon crucible placed in a lantern 
provided with a vertical slit Reversals of the metallic lines are 
effected by allowing a beam of white light (Drummond or sun¬ 
light) to pass through the defiagrating mixture and analysing the 
resulting rays by prisms. By mlowing the sun-light to fall only 
on one-half of the slit, the coincidence of bright with dark lines 
can be shown.—M. Maacart contributes a paper describing two 
pieces of apparatus for obtaining the phenomena of interference. 
—On the magnetisation of steel, by M. K Bouty.—This number 
contains a translation of i.«ofd Rayleigh’s paper on the mauufac- 
theory of diffraction gratings from Hl^Fhil^phica/ 
Magazine iox l^ebruary and Marck-^Sensibility of silver bro¬ 


mide to rays supposed to be chemically inactive, by H. VogeL 
from Poggmdorjf^s AnnaUn .—From the same journal there a 
paper by H. Streintz, on changes in the length and elasticity of 
a wire under the influence of an electric cuirent—From the 
Proc. Roy. Soc, there are translations of Prof. T^dall’s paper 
6n the transmission of sound, and Mr. Norman Lockycr’s note 
on a new class of absorption phenomena. ' '" 

Zeiischrift dcr Oesterreickischen GesellscJtaJi fiir Meteorologies 
Nov. 15.—In this number Dr. Hann treats of some of the con¬ 
sequences of the laws of change of temperature in air undergoing 
change of volume. The following are some of the results of his 
argument, which is full of interest. The rate of cooling of ascen¬ 
ding air varies so much with the conditions of time and place 
tliat it cannot be expressed by any general law. But both in 
Germany and in the tropics the mean rate lies between o‘’‘5 and 
o'’*6 C. for every 100 metres. Air warmed at the surface of the 
earth does not continue to rise until it reaches a level where 
the temperature corresponds with its own (reduced), but become^ 
thoroughly mixed with other strata before reaching that height. 
Temperature falls more rapidly with increase of height in bad 
than in fine weather. In a descending current there can 
be no condensation of moisture, and so in it the theoretical in¬ 
crement of I® C. does take place. We would expect this current 
to clear the sky. But in fact wc find that a descending current 
often brings rain as well as warmer weather. Our moist west 
winds do not bring their moisture from the tropics, but the 
Anti-trade, becoming warmer as it descends, collects a fresh 
quantity of vapour and precipitates it again when cooled by 
radiation or ascent of mountain slopes. The formation of hail 
and phenomena of hailstorms are best understood by supposing, 
wiih Reye, the lower hot moist strata to rise rapidly to a great 
height, not the upper air to descend, as it has been shown that 
this would become mucli warmer in descending. A cold wind 
blows first in the higher parts of the atmosphere, and the over¬ 
heated air below rushes upward with unusual energy to a height 
where precipitated moisture freezes as it falls. This ascen¬ 
ding movement of warm air, and the further impulse given to it 
by liberation of the latent heat of vapour, appear to play a large 
part in the production and continuance of falls of rain. Dr. llann 
holds the barometric minimum in the middle of a storm area to be 
a mechanical effect of the whirling movement of the air, and the 
moving force in cyclones to be the latent heat of vapour. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 3.—“On the Coefficient of Expansion 
of a raraffme of high boiling-point,'’ by G. F. Rod well, 
F.R.A.S., F.C.S., Science Master in Marlborough College. 
Communicated by Prof. Stokes, See. K. S. 

The author, after giving an accaunt of his researches, con¬ 
cludes that paraffine is a body which undergoes a most unusual 
expansion in passing from its ordinary solid condition to the 
high boiling-point which it possesses. He does not remember 
any other substance of a high boiling-point which occupies at 
the boiling-point a volume which is one-half as large again as 
the volume at the ordinary temperature. In an accompany¬ 
ing table he has introduced, side by side with the paraffine 
curve, the ei^ansion curves of mercury, iodide of silver, and 
terbromide of phosphorus, one of the most expansible liquids 
known, if we except such bodies as ether, bromide of ethyl, 
acetate of methyl, &c., the boiling-point of which is below I0(y> 
C., and which, therefore, could not be easily introduced into the 
table for comparison with a body which boib at nearly 400® C. 

Dec. 10.—“On the effect of Heat on the Iodide of Silver,” 
by G. F. Rod well, F.C.S* Communicated by Prof. F. Guthrie 
F.R.S. 

The author endeavours to prove the following main facts :— 

1. That the iodide of silver exists in three elloftropic forms, 

viz. (a) at temperatures between il6"C. and its fusing-point, as 
a plastic, tenacious, amorphous substance, possessing a reddish 
colour, and transparent to light; (fi) at temperatures below 
1x6® C. as a brittle, opaque, greenish-grey, crystalline mass; and 
(7) if fused and poured into cold water, aS an amorphous, very 
brittle, yellow, opaque substance. « 

2. Tj^t the iodide possesses a point of maximum density at or 
about 116® C. at the moment before passing from the amorphous 
into the crystalline condition. 

3. That if.we allow a mass of molten iodide to cool, the foD 
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lowing effects may be observed :—<«) at the moment of soiidifi- 
cation a very considerable contraction takes place; (jS) the solid, 
on further cooling, undergoes slight and regular con traction after 
the manner of solid bodies in general, until (7) at or about 
116^ C, it undergoes sudden and violent expansion, passing from 
the amorphous into the crystalline condition; (8) after under¬ 
going this expansion the mass on further cooling undergoes slight 
expansion, and (e) ihe^ coefficient of contraction diminishes as 
the temperature decreases (or, otlierwise expressed, the coefficient 
of contraction augments with the temperature). 

“On the Multiplication of Definite Integrals,” by W. H, L. 
Httssell, F.R.S. 

Geological Society, Dec. 2.—Mr. John Kvans, F.R.S., 
president, in the chair.—The following communications were 
read :—On the femur of Cryptosaurus eumerus^ Seeley, a Dino¬ 
saur from the Oxford clay of Great Gransden, by Mr. Harry Govier 
Seeley, P'.L.S., Professor of Physical Geography in the Bedford 
College, London, The author described this femur as showing 
a slight forward liend in the lower third of the shaft, and as 
having the terminal portions wider in proportion to the length 
of the bone than in any described Dinosaurian genus. He 
pointed out its differences from the corresponding bone in Mega- 
losaurus, Iguanodon, and other genera. Ibe length of the femur 
was stated to be about one foot.—On the succession of the ancient 
rocks in the vicinity of St. David’s, Pembrokeshire, with special 
reference to those of the Arenip and Llandeilo groups and their 
fossil contents, by Mr. Henry Hicks, In the first part of this 
paper the author described the general succession of the rocks in 
the neighbourhood of St. David*s from the base of the Cambrian 
to the top of the Tremadoc group, and showed that they there 
form an unbroken series. The only brtak or unconformity re¬ 
cognised is at the base of the Cambrian series, where rocks of 
that age rest on the edges of beds belonging to a pre-Cambrian 
ridge. In the second part the author gave a minute description 
of the rocks, comparing the A renig and Llandeilo groups, as 
seen in Pembrokeshire, with each other and also with those 
known in other Welsh areas. Each group he divided into three 
subgroups, chiefly by the fossil zones found in them. i. The 
La 7 oer Arenig^ was stated to consist of a scries of black slates 
about l,cxx> feet thick, and to be characterised chiefly by a great 
abundance of dendroid graplolitcs. 2. Middle Arenig .—A series 
of flags and slates, about 1,500 feet thick, and with the following 
fossils:— 0 ^*gia scutatrixy O, peltatay Ampyx Salteri, &c. 3. 

Upper Arenig ,—A series of slates, about 1,500 feet in thickness, 
only recently worked out, and found to contain a laige number 
of new and very interesting fossils, belonging to the following 
genera, viz. : IlltcntiSy Ilhrnopsisy Placopariay Ilafrattdiay &c* 
4. Loii'er Llandeilo ,—A series of slates and interbedded ash, 
equivalent to the lowest beds in the Llandeilo and Builth dis¬ 
tricts, and containing species of riilglina, Ogygia, Trinuclcus, 
and the well-known graptolites Didymogi^aptus Murchisoni and 
Dtplo^rapius foliaceuSy &c. 5 - Middle Llandeilo ,—Calcareous 

slates and flags with the fossils Asaphiis tyrannusy Trinncleus 
Lloydiiy Colymene camhrennsy 6. Upper Llandeilo ,—Black 
slates and flags, with the fossils Ogygia Duckiiy Trinudens fim- 
hriatusy &c. The Arenig series was first recognised in North 
Wales by Prof. Sedgwick about the year 1843, then 

discussed by him in papers presented to the Society. ITie Llan¬ 
deilo series was discovered by Sir K. Murchison previously in 
the Llandeilo district, but its position in the succession was not 
made out until'about 1844. The Geological Survey have invari¬ 
ably included the Arenig in the Llandeilo group ; but it was 
now shown that this occurred entirely from a mistaken idea as 
to the relative position of the two series, which were shown to 
be entirely distinct groups, the equivalents of both groups being 
present in Carnarvonshire, Shropshire, and Pembrokeshire, but 
the Llandeilo group only of the two being developed in Carmar¬ 
thenshire. The lines of division in the series were said to be 
strongest at the top of the Menevian group and at the top of the 
Tremadoc group, these lines being palcsontological breaks only, 
and not the result of unconformities in the strata. 

Anthropological Institute, Dec. 8.—Mr. J, E. Price, 
F.S.A,, in the chair.—Mr. M. J. Walhouse read a paper on the 
existence of a leaf-wearing tribe on the western coast of India. 
The author’s residence at Mangalore for some years afforded him 
the opportunity of studying the habits of the native tribes of 
South Gsnara, and in the present communication he recorded a 
few tacts concerning the Karaga^ a remnant, now numbering 
only a f^ew hundreds, of the aboriginal slave castes whose dis- 
li^Kttve peculiarity} was the| habit of wearing aprons of woven 


twigs and green ’eaves over the usual garment The custom at 
present is observed by the women only, who think that abandon¬ 
ing it will bring them ill luck. The author maintained that the 
leaf was a badge of degradation, and wns a survival of a very 
ancient custom. The unswerving trulhfnlu<*«s of the Karatrars 
is proverbial, and should he remarked a.s affording a complete 
refutation of Mr. Mill's assertion, that savages are invariably 
liars. The paper contained many interesting facts concerning 
the physical characteristics, traditions, religious rites, and habits 
of the tribe.—A paper by Mr. Rooke Pennington was read, on 
some tumuli and stone circles near Castleton, Derbyshire. It 
comprised a full account of the exploration of the barrow of 
Elden Hill, measuring 49 feet in diameter, which yielded bones 
of man, horse, and rat in great abundance, and a red deer's 
antler that had been worked. A few feet deet>er was discovered 
a grave, containing the skeleton of a young person that had be*, n 
buried in a contracted position ; no implement’s accompanied 
it, but it appeared to have been interred with much barbaric 
pomp. On the top of Siggett Hill was another barrow of some¬ 
what less dimensions, in which was found a fine skeleton with an 
inverted urn, of the usual type, containing burnt bones. Evi¬ 
dence w'as adduced to prove that the corpse was not burnt until 
after the funeral feast was concluded, and the V)ones of the 
animals eaten were cast at the same time and into tlic same fire 
with the human body. This was one of those barrows which 
had led the author to conclude that in Derbyshire, at any rate, 
no connection can be established between the Neolithic age and 
contracted burial, and the bronze age and incremation. —ATajor 
Godwin-Austen contributed some further notes on the stone 
monuments of the Khasi Hills. 

Mathematical Society, Dec. 10.—Prof. IT. J. S. .‘^mith, 
F.R.S., president, in the chair,— Prof. Cayley gave an account 
of his paper on the potentials of polygons and polvhedra. —Two 
notes from M. Mannheim to J. J. Sylvester, K.R.S., were, in 
the latter gentleman's absence, communicated by Mr. 'Pneker. 
The fust note contained an elegant geometrical demonstration of 
the following propositions. A/^CD is a quadrilateral whose 
sides are of invariable magnitude, such that ah ~ ad he - 
ed. The points a and h are fixed ; if m be a point rigidly con¬ 
nected with hy itwdll trace out, as the quadrilateral change*; it$ 
form, the pedal of a conic. The problem has been treated in an 
analytical form by I’rof. Cayley in a communication to the 
Society on the determination of the ])Osition of the node of a 
quart!c curve, mentioned also in a paper read before the same 
Society by Mr. Samuel Roberts as a case of three-bar motion. 
I'his Mr. Cayley observed to be the inverse of a conic. Air. 
Sylvester calls attention to M. Mannheim’s proof as a very 
beautiful and purely geometrical one.—The second note is con¬ 
nected with a geometrical proof of a proposition thus stated by 
M, Mannheim :—“Lorsqiie Ic quadrilalere a, gy m, dy dont Ics 
cotes sont inegaux, mats dont les diagonalcs sont perpcndiculaires 
entre elles, se deforment de fa^on que le sommet a decrive une 
circonference et Ics sommets gy dy dcs circonferences ayant 
mCme centre rsurladiagonale Ic sommet libre m dccrira uno 
anallagmatique du 4^ ordre.” This note relates to seven-bar 
motion, and is Peaucellier’s motion, generalised by substit!iling for 
his rhomb any quadrilateral in which the two diagonals are at 
right angles, one case of which is the kite or spear-head form. 

Royal Geographical Society, Dec. 14.—Major-(fCncra^ 
Sir IL Rawlinson, K.C.B., presided. The principal business 
was the reading of the report of the I^ivingstonc Congo JCxj^edi- 
tion, by Lieut. W. T. Grandy, R.N. The Tresident opened the 
proceedings by announcing the receipt of an inlere-sting letter at 
the Foreign Office from Lieut Cameron, the substance of which 
we have already given. Lieut Cameron expressed his confident 
opinion, founded on Arab information, tliat the I.ual.aba river 
was in reality the Congo. Mr. Markham then read lieut. 
Grandy’s report, which was an itinerary of the writer’s journey 
to the interior up to the date of his recall. Roads were being 
made by means of which the troops would be able to intercept 
the transit of slaves to the coast, and encouragement was being 
given to cultivate the india-rubber tree, of the value of which in 
Europe the natives had been hitherto ignorant. The chiefs had 
been exceedingly kind and hospitable to Lieut. Grandy and his 
party, and had promised facilities for future expeditions. He had 
found several traces of the Portuguese occupation of Congo, and 
he described the natives as being civilised, indolent, and exceed¬ 
ingly fond of snuff and tobacco. The palm-tree grew abundantly, 
but the prinmal use mode of it by the natives was the distilla¬ 
tion dl me oil into a very intoxicating wine, in the use of which 
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the king and chiefs indulged rather freely. Lieut. Grandy had 
^own his Majesty specimens of stearine, and he promised to 
commence its manufacture, instead of wine, from his palm oil. 

' A terrible epidemic of smallpox was decimating Congo as Lieut. 
Grandy travelled through the country, and it almost entirely 
carried off his native porters and escort. ;In conclusion, the 
report described the Congo as being one of the grandest rivers in 
the world, and as being navigable for a distance of no miles 
from its mouth. 

Campridgk 

Philosophical Society, Nov. 30.—Prof. Humphry in the 
chair.—A paper on “ Lopsided Generations,” or “ Right- 
handedness,^’ by Dr. W. Ainslie Hollis, was read, which, 
judging from the abstract before us, contained little or no new 
matter. The author laid special stress on the statement that the 
left side of the brain in man is the larger, and that aphasia is con¬ 
nected with disease of that side ; statements which, in the discus¬ 
sion which followed, Prof. Paget justly remarked were not yet in 
any way proved. The cases of Johnson and Swift were quoted as 
instances in which the left side of the brain had suffered, and 
paralysis of the right side had been induced, apparently as a 
consequence of overwork. Prof. Humphry and Mr. Carver both 
agreed that right-handedness was much a matter of education.— 
Dr. Wilson made a communication on the disposition of the 
peritoneum in man and other verlebrata, directing special atten¬ 
tion to the peculiarities of the omental sac, which he showed to 
be frequently divided into two parts—a gastro-hepatic and a 
gastro-colic—by a constriction corresponding with the upper 
border of the stomach. One or more of the hepatic lobes usually 
project into the gastro-hepatic portion of the sac. In man, and 
we should therefore expect in others, it is the lobulus spigelii. 

Dublin 

Royal Irish Academy, Nov. 9.—William Stokes, F.R.S., 
president, in the chair.—Samuel Ferguson, V.P., read a paper 
on the Ogham-inscribed stone at Montaggart, Co. Cork. The 
author, in applying to this text, which had been considered 
undecij>herable, the same method of translation adopted by the 
present Bishop of Limerick in the case of the Camp inscription, 
read it “ Feqreq Moqoi Glunleggct,” identifying Feqreq v/ith 
the name Feachra, as written by Adanman, and assigning the 
meaning of ‘‘the Kneeler” to Glenlugget, which he took to be 
a name in religion ; and expressed his belief that the monument 
is Christian.—A letter was read by the Secretary from Mr. R. R. 
Brasil, commenting on Dr. Ferguson’s paper.—Mr. II. W. 
Mackintosh read a paper on the muscular anatomy of Chokrpus 
dUiutylus .—Alexander Macalisler, M.D., read a paper on two 
new species of I*cntastoraa. The first ot these, I\ imperaioris^ 
was found in the lung and peritoneal cavity of fSoa imperator^ 
from South America; the second, /I aonycis^ in the peritoneal 
cavity of /Ionyx leptonyx^ van B. majo 7 \ from the River 1 ndus. 
—Alexander "Macalister, M.D., also read a paper on the pre¬ 
sence of a lachr> mo-jugal suture in a human skull. Although 
the relation of the maxillary process of the jugal bone to the 
supra-orbital edge of the maxilla is subject to a considerable 
amount of variation, yet in the majority of cases this process 
ends at a point vertically over the infra-orbital foramen. But in 
one skuU in the collection of Trinity College, Dublin, of which 
the histoiy is unknown, the author found the maxillary process 
to stretch over the whole infra-orbital edge of the maxilla, in 
front of the large external hamulus of the lachrymal bone, with 
which it forms a suture of about a line and a half in length. 
The author further gives a sketch of the comparative anatomy of 
this suture. 

Paris 

Geographical Society, Dec. 2.—President, M. Delessc.— 
Dr. Cosson declared himself decidedly against the scheme of 
forming a sea in the interior cf Africa, on the site of the Tunisian 

Cbotts.” He believes tliat not only would the climate of the 
Sahara be modified, but the great source of wealth of these 
regions—the culture of dates—would be completely destroyed. 
Moreover, the commercial results would never repay tne enormous 
cost, estimated at about 12,000,000/. for Tunis^ and a like sum 
for France. All the existing Intimate commerce is sufficiently 
carried on by means of caravans. It was, however, suggested 
that it would be wise to suspend judgment on the subject until 
the return of the French expedition, which is making preliminary 
investigations on the spot.—Dr. Hamy announced the discovery 
of new mines of gold in Australia, and of vexy ancient caverns 
which are expected to yield valuable results to geologists.-—Dr. 


Harmand, one of the companions of the unfortunate Lt. Garttieri 
gave many interesting details concerning Tonquin. 

Academy of Sciences, Dec. 7.—M. Fr^my in the chair.— 
The following papers were read : Memoir on the actions pro¬ 
duced by the simultaneous concurrence of the currents from a 
battery and electro-capillary currents, by M. Becqucrel.— 
Memoir on the intervention of physico-chemical forces in the 
phenomena of life, by M, Becquerel.—On the carpcllary theory 
according to the Liliacese ( Yucca)^ by M. A. Trecul. —On the 
swim-bladder from the point of view of station and locomotion, 
by M. A. Moreau.—Note on magnetism, by M. J. M, Gaugain. 
—On trials at acclimatising the “Jesuit’s-bark ” tree in the Isle of 
Reunion, by M, Vinson.—On the ureides of pyruvic acid; synthesis 
of a homologue of allantoio, by M. Grimaux. In the present 
communication the author has examined the derivative obtained 
by the action of urea upon pyruvic acid. This body, named by its 
discoverer pyvurile, is a white crystalline substance of the formula 
CgllgN^Oa. Treated with hydrochloric acid, it is converted into 
mono-pyruvic ureide, C0N2H2(C3H30).—Application of illumi¬ 
nating gas to the pyrophone, by M. F. Kastner. The author’s 
experiments show that if two or .several isolated gas flames of 
convenient size are introduced into a tube of glass or other 
material at a distance of one-third of the length of the tube, 
reckoned from the lower extremity, these flames vibrate in 
unison, this phenomenon continuing as long as the flames 
remain separated, but ceasing immediately on their being 
brought into contact. The author likewise verifies the for¬ 
mation of ozone in the tubes.—Observations concerning species 
of the genus Phylloxera, by M. Signoret. The author 
publishes the following rectified synonymy:— P. corticalis^ 
Kaltenb. Lichtensteinii^ Balbiani=AV/<^7V, Lich. MSS. Riley. 
—Method followed in searching for the most efficacious substance 
to oppose to Phylloxera at the viticultural station of Cognac, by 
M. Max Cornu.—Despatch from M. Stephan, director of the 
Observatory of Marseilles. This refers to the discovery on 
the 6—7 December of a new comet by M. Borrelly.—Occulta- 
tion of Venus, eclipse of the sun and of the moon, observed 
during the month of October at Pans, by M. C. Flammarion.— 
Solution of the equation of the third degree by means of a jointed 
system, by M. Saint-Loup.—On two simple laws of the active 
resistance of solids, by M. J. Boussinesq.—Determination of the 
analytical relations which exist between the elements of curvature 
of the two nappes of the cvolute of a surface, by M. A. Mann¬ 
heim.—On the solutions of chroziie alum, by M. D. Gernez.— 
On the transformations of pcrsulphocyanogen, by M. J. Pono- 
mareff. Phosphoric chloride appears from the author’s researches 
to have the following action :— 

C3N3S3H + 3PCI5 2PCI3 + S3CI2 + PSCI3 -I- HCl + C3N3CI3 

The action of ammonia has also been studied.—On the transport 
and inoculation of virus, carbuncular and others, by flies, by 
M. J. P. Megnin. The author considers it demonstrated that 
certain flies, such as Stomoxus, &c., can be agents of transmission 
of certain virulent maladies—amongst others carbuncle.'-During 
the meeting the perpetual secretary announced to the Academy 
that they had sustained a heavy loss in the person of Count 
Jaubert. 
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in the Andersonian University, Glasgow. With numerous Illustrations. Crown 8vo, 3J. 6^4 

POLARISATION of LIGHT. By W. Spottiswoode, LL.D. F.R.S. With numerous 

Illustrations. Crown 8vo. [N’mv ready. 

The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 

Anatomy at St. Mary’s Hospital, With numerous Illustrations. Crown Svo.. \j^ust out. 

On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 

JOHN LUBBOCK, M.P. F.R.S. With numerous Illustrations. Crown Svo. \Neairly ready. 

MACMILLAN & CO., LONDON. 


HOLLOWAY’S PILLS.—Mind and Body 

arc so closdy intertwined that the former to be vigorous, the latter 
must le healthful. The first step towards the maintenance of health is 
to secure perfect digestion, which is readily obtained by this noted 
medicine, the most competent eflcctually to restrain every adverse 
influence which can mar, impair, or vcxatioubly modify this all-important 
process. Ihe student, merenant, man of pleasure, and humble Ismourcr 
niay each Jin turn derive vigour, ease, and strength from occasional 
ooses, or a larger course ot Holloway’s I^lrifying Pills. However 
wavering the mind or unstrung the nerves, this fine medicine will track 
the derangement to its source, when it will overthrow it, and establidi 
order and purity in its place. 


AN ELEMENTARY TREATISE ON 

STKAM. By JOHN PERRY, B.E., Whitworth Scholar, F.CS., 
late Lecturer on Physics at Clifton College. 4s, 6d, 

When boys have acquired an elementary knowledge of Experimental Me¬ 
chanics and Heat it is well to teach them the application of the princiules they 
have learnt, by some such course as is sketched in the present work, bef<^ 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
and exercises will prove useful in all Physics classes; whether the whole 
course is fi^lowed or not; to candidates for scholarships at the Umversities 
and to boys preparing for the examinations at Woolwich and Coopers 
Hill. 

MACMILLAN & CO., LONDON. 
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L. OERTLING, 

TURNMILL STREET, NEAR FARRINODON STREET STATION 

(LATE OF 27, MOORGATE STREET, CITY), 

MANUFACTURER OP 


CHEMICAL, ASSAY, AND BULLION BALANCES. 

Maker to the Bank of England, Assay Office of the Royal Mint, &c., &c. 

By Appointment, 

Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 

Council Medals 1851. First Class Medal^ 1854 and l86a. 


MAGIC AND DISSOLVING VIEW LANTERNS. 



The Cheapest and best House in London for Phantasmagoria Lanterns and Dissolving View Apparatus is 

C. BAKER'S, 244 and 245, HIGH HOLBORN. 

A first-class Set of DISSOLVING VIEW APPARATUS, from 
Also, first-class TRIPLE or BIUNIAL ditto, with OXYH YDROtiEN APPARATUS complete, equally cheap. 
MAGIC LANTERNS, with 30 PICTURES, from 6s. 6 d. the Set. 

Every variety of PAINTED PHOTOGRAPHIC VIEWS, from ly. 6 d. each. 

IMPROVED STOP COCK JHSSOLVERS, air. 

A Collection of Lanterns and Slide specially kept for Hire- Tho new Season Catalogue free by Post. 


Lately Published, in Crown 8vo, Price 3.?. ^d, 

THE TRANSIT OP VENUS. 

BY 

GEORGE FORBES, B.A., 

Professor of Natural Philosophy in the Andersonian University, Glasgow, 

With numerous Illustrations. 

It is a compact sketch of the whole matter in all its aspects—historical, scientific, and practical .*'—Saturday Feinnv. 

** Those who want to understand something about the coming Transit of Venus and to know all about thedififcrenl methods 
of observation and the preparations of different nations in connection with the subject, camiut do better than consult this little book.” 
— Lancet. 

MACMILLAN AND CO., LONDON. 


Now ready, in crown 8vo, price Sr- 

CHRISTIAN PRATER AND GENERAL LAWS: 

BURNEY (CAMBRIDGE PHILOSOPHICAL, ;£ioo) PRIZE ESSAY. 

Also an APPENDIX examining the Views of Messrs. RonEinsiiN, Knu;ht, Brooks, Tyndall, and Galton. 

BY GEORGE J. ROMANES, M.A., 

The Essay contains much original matter relating to the philosophy of Science. 

MACMILLAN AND CO., CAMBRIDGE. 


Now ready, 8vo, price 8.r. (>d. 

ENGLISH MEN 0F8CIENCEJHEIR NATURE & NURTURE. 

By FRANCIS GALTON, P.R.S., 

Author of “Hereditary Genius,” &C. 

MACMILLAN AND CO., LONDON, 
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TEA TRADE. 

CAUTION. 

CIRCULAR having been issued by Air. Thomas Jones, whieh 
has MISLED some of our numerous Customers iu Town 
and Country into supposing that he has succeeded to our business, 
we beg to state that such is not the case, and that owr business is still 
contiaiued at Queen Insurance Buildings, late Royal Bank Buildings, 
in the same manner in which it has been conducted during a 
period of nearly FORTY YEARS. 

ROBT ROBERTS & OOMPX, 

I’EA AND COFFEE SALESMEN, 

QUEEN INSURANCE BUILDINGS, 

(Late Royal Bank Buildings), 

Liverpool, 6th JNoveTnher^ 1864^ 


t 

I 
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PURE SOLUBLE COCOA. 


VAN HOUTEN'S COCOA has been intro- j 

duced for some years as the only (guaranteed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
to any other Cocoa in the market. 

Most of the other Cocoas are mixtures of 

Cocoa, Starch* Sugar, &c.* and a compari.son of them wiih VAN 
HOUT£N*S COCOA will at once teach the most vitiated in taste— 

A little acquaintance with Van Houten’s 

Cocoa will al.so teach its importance as a stimulant and life-preserving 
commodity : for nursing-mothers nothing to equal it is to be found, and 
its value can hardly be overrated when people have learned to understand 
that one can live, tn cases of need, for days and weeks on pure soluble cocoa 
(and if no boiling water is at hand, by eating it). 1 nerefnre, whether 
at sea* in mines, in the camp, or on the march, one can always guard 
oneself against starvation. 

That a pure Cocoa is something very differ- 

ent frem what they are supplied with as Cocoa. 

No reference is made here to the great praise 

bestowed on VAN ^ HOUTEN'S COCOA by the Lancet and other 
competent authorities, but the public may judge for themselves by 
obtaining, free of chaise, sample bottles, containing suDfidcitt for six 
large cups, from their own grocer or chemist, or from the Chief 
Deodt of Van Houten's Cocoa, at 6 and 7, Coleman Street, London, 
E.C. 

For the poor such Cocoa will become an 

inestimable boon* as thousands can be provided with this wholetome 
and agreeable drink at a moment’s notice and at a very small cost. 

Those interested in spreading temperate 

habits are particularly invited to study the merits of PUKE SOLU¬ 
BLE COCOA, and it may be predicted, if once the public are familiar 
with the true (qualities of Cocoa, that Cocoa will become one of the 
most populat drinks. 

Sold (full weight) in ilb., ^Ib., and ^Ib. Tins, 

3f. 9^., ax., and xx., by Grocers and Chemists. 

Each Tin, as well as each Sample Bottle, 

bears as guarantee the signature of C. J. VAN HOU FEN & ZOON^ 
WHOLESALE 

London :—Barclay and Son; Crosse and 

Blackwell; W. Edwards; £. Laxenby and Son : Edward Pink; J. 
Sanger and Sons. 

VAN HOUTEN’S COCOA will prove to 

them— 

'That Cocoa can be both pure and soluble. 
That it can be made simply with boiling 

Water instantaneously. 

That it forms one of the most delicious 

beverages. 

Leeds •_Goodall. Backhouse, and Co. 

That such pure Cocoa is the most nutritious 

article of food, and is easily assimilated by ever so delicate a digestion. 

LiverpoolW. H. Flett, Benn’s Gardens. 

That one powd is sufficient for zoo break- 

fast cups. 

Edinburgh and Glasgow: George Ballantine 

and Son. 

Tiiat, in short, it excels in quality and rela¬ 
tive cheapneis every other known Cocoa. 

Dublin; Alexanders and Co.; Samuel Bew- 

ley and Co.; Hugh Moore and Co. ; A. Woods and Co. 


Mated br K. Ctav, Soim, ft Tavlob, m r Stnat Hill, la th* Ckr of LoihIod, and publfathad br UMOtwuM ft Com 

at tea Oftc*. tg aad 30, Bedford Suect, Coveat Carden.— Thuiudav, Deoember 17, tlye. 
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*• To the solid ground * 

Of Nature trusts the mind which builds for ajyel *— Wordsworth 
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The Fourth EnmoN of Vati/ke for August »o, containing a Stkri. 
Engraving of Prokkssor Tvnpall and his Inaugural Address atlhe- 
Mubting of the British Association at Bei fast, is now exhausted 
with the exception of a very fbw Copies, which may be had at the Office, 
price One Shilling each. 

29, Bedford Street, Strand. 


YORKSHIRE COLLEGE OF SCIENCE, 
LEEDS. 

President-Lord F. C. Cavendish, M.P. 

ITie FIRST SESSION will commence on MONDAY, October a6th, 
1874, and terminate July a3rd, 1875. 

CLASSES. / , jr 

Mathematics'^Professor A. W. R(\cker, M.A., Fellow of Brasenose Col-* 
lege, Oxford Fee, £3 13.V. 61 . per session. 

experimental Phy.sic.s»Professor A. Riicker, M A. Fee, jC^ 12s. 6d. 
per session. 

General Chemistry—Professor T. E. 7 ‘horpc, PhD. F.R.S.E. F'.C.S. 
Fee, £4 4s. per .session. 

(2bemical L.'ihoraiory—Professor T. E. Thorpe, Ph D. Fee. from £4 4s. 
per month ; whole session. £17 ays. 

Geology and Mining - Professor A. Green, M. A. F.G.S., late Fellow of 
Gonville and Caius College, Camhridj^e. Fee, £4 per session. 

Textile Industries—Professor William Walker (Endowed by the Cloth^ 
workers' Comiiany, London). Fees: Course A, £10 loj ; Course B, £s 5«- 

The arrangement for Evening Clas.ses will lie arfoounced hereafter. 

Prospectuses of the Courses of Lectures are now ready, and may be had 
oy wniitu application to the Secretary. 

J. D. HEA 1 X)N, Chairman. 

Sept. 24, 1874. HENRY H. SALES, Secretary, 


STATISTICAL SOCIETY." 

NOTICE i. Hereby Given, that the STATISTICAL SOCIETY ha. 
changed iu quarters, and that from this date—‘the 29th September, 1874—its 
address is SOMERSET HOUSE TERRACE (Ring's College Entraice), 
STRAND, W.C., LONDON. 


LONDON LIBRARY, 

12, ST. JAMES'S SQUARE—Founded in 184'!, 

Patron—H.R.H. The Prince of Wales. 

President— Thomas Carlyle, Esq. 

This I.ibrary conuips 90,000 Volumes of Ancient and Modem Literature, 
in various l.«anguagcs Subscription, £3 a year, or £2 with Entrance Fee 
of £6 ; Life Membership, £26, 

Fifteen Volumes are allowed to Country, and Ten lo Town Members. 
Reading Room oiicn from Ten lo half pa.st .Six. Pro.speclus ou application. 
Catalogue, New Edition, in the press. 

ROBERT HARRISON, Secretary and Librarian. 


TWO COURSES of LECTURES on GEO- 

LOGICAL MINERALOGY will be given at King's College, London, 
by Professor TENNAN'r, to which the Public arc admitted on piyiiig 
the College Fees. One Course is given on Wedne.sday and Friday 
Mornings, from Nine lo Ten o'clock, commencing WF.DNESI>AY, 
October 7th, and terniin.iting at Easter, 187^^ 'i he other Course is 
given on Thursday Evenings irom Flight to Nine, commencing October 
8th. 'i'hc Lecture.s arc illustrated by a very extensive Collection of 
Specimens. 

PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
is given by Professor 'PENNANT, F'-G S., .at his re.sidence, 149, Strand, 
W.C. 

QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attention to Science, paiticularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Ffankland, F.R.S.; Dr. Roscoe. 
F.R.S. : Dr. Angus Smith, F.R.S. ; Dr. Tyndall, F.R.S.; Dr. Vocicker, 
F.R.S. ; Dr. Williamson. F.R.S. 

C. WILLMORE, Principal. 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 


THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 

For paiticplfir$ apply to the Dean, 5 t. Mary's Hospital, Paddington, W. 


ROYAL COUNCIL OF EDUCATION— 

The Laboratory and Class-rooms of Berners College are opmi for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations ran be studied either Privately or to Classes. ‘Fees 
moderate. Ai alyses and investigations conducted.—‘Apply to PtoC. 
S. V. Garpniiii, F.E.S., F.S.A., 44* Berners Street. W. 


KING’S COLLEGE. 

GE 0 L 0 GY.~£VEN 1 NG CLASSES. 

A Course of Thirty Lectures on GEOLOGY and PALASONTO^^GY 
wUl be given by the Rev. THOS. WILTSHIRE. M.A. F.G.S., on Mon¬ 
day Evenings, commencing October 5. There will be, in additinn, two or 
more Field Lectures in the neighbourhood of TA)iidoa on Saturday After¬ 
noons in the Lent ‘I^erm, and an Excursion ot two or three days’ duration 
at a distance from London in the Easter Term. , „ 

For additional information apply to the Secretary, King s College, Strand, 

London. 


MEDICAL EDUCATION of WOMEN— 

A MEDICAL SCHOOL for WOMEN will be Opened in London on 
October 13th.—All particulars can be obtained from the Secretary, Miss 
Hkaiun, 30, Henrietta Street, Brunswick hquace, W.C. 


Mr. C. H. LAKE ^Graduat.e in Honours, 

London) receives a limited number of RESIDENT PUPILS. Tes^i* 
iDonials from the late J. S. Mill, l>r. Tyndall, &c. Scienoe reoeiveA 
careful attention. Wnliemdcnt Caterham, Surrey. 
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MATRICtn,ATION EXAMINATION, I.OND. UNIV., January 1875. 

P, A. HANBURY, M.A.. Wrangler and late 

Senior Scholar of his Colle^^e, READS WITH PUPILS for this Exam. 
He IS assisted by eflicienl Lecturers in French, Chemistry, and Classics, 
and has bmn particularly successful for this Exam., having passed hfiy- 
seven Pupils, to whom reference can be given. Two of these passed la 
the Honours list in January 1873, seventh and fourteenth respectively. 
A Claii^ will commence early in September, and another early in October. 
Fees for the two, jCx 4 and ^10 lor. respectively. For further particulars, 
address aa. Old Square, Lincoln's ]nn,iW.C —A few Residents can be 
accommodated in Mr. Hanbury’s house at Ciai^iaxn. 


PRELIMINARY EXAMINATION IN ARTS. ROYAL COLL. SURG., 

December 1874. 

F. A. HANBURY, M.A., Wrangler and late 

Senior Scholar of his College, PREPARES PUPILS for this Exam 
He is assisted hy efficient Lecturers in French and Chemistry, and has 
passed several Pupils for this Exam , to whom reference can be given. 
Terms from 8 to 12 Guineas, according to subjects taken up and time 
of joining the class. For further particulars, address 24, Old Square, 
Tancoln's Inn, W.C. 

PVENING SCIENCE LECTURES—l^r. 

W. J. WILSON, F.C,S- F.P.S. (Demonstrator of Practical Physics 
at South Kensington), will commence the following Courses of Lectures 
in the Theatre of the Birkbeck in&titutioD, Southampton Buildings, 
W.C.» on October ist and 2nd :— 

Acoustics, Light, and Heat. 30 Lectures, on Thursdays, at 8 p.m. 
Electricity and Magnetism. 30 Lectures, on Fridays, at 8 p.ni. 

Fee for one Course, sr. ; for the two, 7s. 6rf. For detailed Syllabus, par- 
ticulars of Special Prizes. &c., apply to the Librarian. 

At the Class Examinations of the Science and Art Depaitment, May 1874, 
130 Papers in Physics were worked by Mr. Wilson'.s Pupils, with the fol¬ 
lowing results:—One Studentship ip Physics at South Kensington, one 
Silver Med^l, one Bronze Medal, 87 First Class Certificates with Queen's 
Prizes. 41 Second CKass, two failed. In May 1873. 68 Papers worked: 
45 First Cla.s.s. 23 Second Class, and failed. 

flATIfEMATICS and SCIENCE.—Pupils 

prepared fbr Competitive and Pass F.xaminations by a High Wrangler 
and Nat. Science Man. Successful in 'J'ltiiion. In the Conntry by 
Correspondence. Classes visited.— ^J. F. Blak.k,6, Wells Road. Regent's 
Park. N.W. 


PRELIMINARY EXAMINATIONS of the 

COI.LEOE of ‘SURGEONS and APOTHECARIES’ HALL.—Mr. 
J. ERLE BENHAM (formerly of King’s College, London, author of 
several works), who has compiled, expies-ly for his own Pupils, Guides to 
the above, containing upwaiMs of 400 questions and answers* on all the 
subjects of exaininaiion, lias CLASSES READING at his re.sidencc at 
Haipp&tead (where he receives a few resident Pupils) and in the I'emple, 
f jr these Examiiiation.s For references to Noblemen, Members of Par¬ 
liament, Doctors of eminence, Queeu's Counsel. &c., addre.ss to 3. 
Pump Court. 'I'emple, or to the care of Me.ssrs. Butterworth. 7, Fleet 
Street, her Maje.sty’s Publishers. 


SCIENCE TUITION by CORRESPON- 

DF-NCE.—For terms, aoply to U C.L., care of Macmillan and Co-, nq, 
F-edforci Street, Strand, London, W.C. 


SUNDEWS—DROSERA ROTUNDIFO 

LIA,—Sec Nature for September 3, page 367. One Plaid, prf., or li 
fitrung in flower, or seed, as. 6d. Free by post. 

A. W.. Highampton. Devon. 


GEOLOGY.—ELEMENTARY COLLEC 

TION8 to illustrate the New Edition of “Lyell’s Students' Element 
of Geology.'* and facilitate the important study of this science, can b 
had at a, 5, 10. 20. 50, to i.ooo giiinea.s. Also, Single Specimens c 
Rocks, Minerals. Fossils, and Recent Shells. Geological Maps, Han 
xners, all the Keceni Publications. &c.. of J-TENNANT, Muierali: 
gist to Her Majesty 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professo 
TENNANT. F.K.G.S.. atliis residence. 149. Strand. W.C* 


MINERALS and ROCKS, Classified afte; 

Miller, Dana, and Rose, xoo Examples, 25J. ; 200 ditto, jCa 20s. v 
jC3 xox. ; 300 ditto, jC4 jox. to ; 400 ditto, ;C6 to ; 500 diiio, ^8 
to ;^io xos. Including Half Fossils. 230 Examples. A3 lor. 6cf. ; 4P 
ditto, jC 6. 150 FOSSILS illustrating Moms'.s Chart or Lyeir 
Manual, 30^. ; 230 ditto (mostly of the species figured). A3 i 33odittc 
As to A^- RECENT SHELLS : 100 genera. Ax ; 3oo ditto, A2 lor. 

ALFRED BELL. 5, Grafton Street. Fitzroy Square, London. 


STONE implements.—W. CUTTEF 

has received instructions from an eminent Collector to offer for Sale j 
fine and extensive set of Danish War-hatchets, Knives. Chisels, Sword 
haiiille.s. Balls, Hammers, &c. Some of these specimen!! are of ran 
types, and in the finest condition : may be viewed in the large Room 
35, Great Russell Street. Iroin 10 to 4. 

THOMAS D. BUSSELL, 
GEOLOGIST & MIOROSCOPIST 

48, ESSEX STREET, STRAND, W.C. 

(I-Ate of Arundel Street.) 

British Rocks—100 Specimens ••• One Guinea. 

I British Fossils—xoo „ .. One (Guinea. 

CqUectjons aqd Specimens of 
British Fossils from the Crag to the Silurian incluiuvo. 

I Detailed Catalonuex ^rxtfref. 


NOTICE.—To Science Classes. — MOT- 

TERSHEAD AND CO.. LABORATORY FURNISHERS. EX- 
CHANGE STREET, MANCHESl'ER. supply all the Apparatm 
enumerated in the SOU'J'H KENSINGTON LISTS FOR THK 
U.SE OF TEACHERS OF CHEMICAL OR PH YSICAL SCIENCK 
(including l.ight. Heat, Electricity, Magnetism, &c.), and will be happy 
to show intending purchasers specimens of the various Instmments, 
or to forward Estimates on application. Orders exceeding A^ >0 value 
delivered free to any railway station iti England. 


PRIVATE TUITION_A Clergyman of 

long experience and uniform success in Tiiitiun, RECEIVES FOUR 
PUPILS. Hbnte comforts combined with great educ;«tional advantages 
The highest references.—M A., care of Editor of Nai UkK. 29, Bedmrd 
Si reel. Strand. W.C. 

MICROSCOPE by Smith and Beck for Sale, 

with Sub-stage, three Eye-pieces, best Objective^, and a quantity of ex- 
peas* ve acce*'series. The whole in Mahogany Cabinet, and co'^t A50. 
JO be sold for by letter tq R-B,.care of Macmillap and 

Co.. 29, Bedford street. Cqvent Garden. W.C. 


A LADY requires a RE-APPOINTMENT. 

German, French, the Elements of Natural Science, together with all 
the usual branches of Education. H ighest references can lie given.— 
Address. M.A.H,, atre ot the Publishers of Natuks, 29, Bedford 
S’reel, Covent Garden. W.C. 

MICROSCOPE for Sale, very Cheap. First- 

cla<is Stand, with complete Mechanical Movements, A and C Eye -i>iec'’s. 
*1 .i. \ (adjusting) Objectives. &c. Upright Cabinet with drawers, — For 
price and other particulars apply by letter to J.B.D., care of the Pub¬ 
lishers of Nature. 

SCIENTIFIC LECTURES_A Gentleman 

who is a M.A., will be glad to make arrangements for Lecturing on 
Scientific Subjects to Schools, Institutes, &c.—Address for further par¬ 
ticulars to S.E.P-i care of Macmillan and Ck>.. 29. Bedford Street, 
btraud, W.C. 


TRUSSES (Self-adjusting), in use for the 

last .sixty years, and same as worn by his late Majesty William IV. 
From xoi. each. SALMON ODY & CO , by appointment to the Army 
and Navy. 29s, Strand. Londou. Price List post free. 

CHEST EXPANDER and TROUSERS 

BRACE (r^mkined. 8r.; Ladies’ Chest Expanders from 54. —SAl^ 

MON ODV & CO, 29a, Strand, London. Established 1806. 

ELASTIC STOCKINGS for Varipose Veins 

or Weak JoinM ; aad I.AD 1 ES’ ABDOMINAL BELTS, nadc to any 
size. Directions for self-measurement and prices post free. SALMON 
ODY & CO., 292, Strand, London. 


TUITION in CLASSICS, ENGLISH Lan¬ 
guage, HISTORY, and LITERATURE.—An experienced Tutor 
attends Schools and Families, in London or the Country, to teach the 
above Subjects. Prepares for the Public Schools, Universities, and the 
Army.—^Address Tutor, 15. Glcdhow Terrace. South Kensington. 
S. W. 


The REV.L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College. Cam*' 
bridge, receives several Pupils to prepare for the Universities and other 
examinations; and has now vacancies. 
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Price 2jr. 6^., free by post ^>r sr. \od, 

THE NEW QUARTERLY MAGAZINE 

FOR OCTOBER. 


Contents. 

” Travels in Portugal.*' (Concluded.) By John Latouche. 

•*The Fauna of Fancy,” By Frances Power Cobbe. 

•* A Sea Changeling.” A Novel. By the Author of “ Olive Varcoe.’* 
Spiritualism in B^glancl.” By Nathaniel A Hamrss. 

••The Character of Goethe.” By Robert Buchanan, Author of "White Rose 
and Red.” 

** Small Farms." By Richard Jefferies. 

"In the Rue Froide.” A Tale. By Katharine S. M.'trqtioid. Author of 
'•Patty.” 

London: WARD, LOCK, & TYLKR, Warwick House, Paternoster Row. 


NEWMAN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomotogist are to give every information about In¬ 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Tr^s, Vegetables, Root and Seed Crops, Greenhouse and Oar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
(Queries on every branch of the Science are solicited. To preserve a con¬ 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium lor the exchange of specimens. 

Published on the f'lrbi of every Month. 

PRICK SIXPENCE. 

SIMPKIN. MARSHALL, and Co., StaUoners* Hall Court. 


THE JOURNAL OF INDUSTRY: 

An llluhirated Record of Munufiictiircs, Inventions, and the Applied Arts 
and Sciences. 

MONTHLY, or POST-FREE. Cx. 6rf. PER ANNUM. 

The " Journal of Industry ” is issued with the object of promoting the iii- 
teresis of British Maiiutacturers by— 

The Collection of Valuable Information from all parts of the Industria 
World. 

7 ' 1 ie Discussion of Matters important to Manufarturers. 

I descriptive Accounts of usHiil P.atents and Inventions, 

Reports and C'orrespondence on Science in its Kelatiuii to Industrial and 
(Commercial Progress. 

*** This Journal has now the Largest Circulation tif any Publication of the 
kind ill the World. 

Published by WILLIAMS & COMPANY, 7. Bolt Court, Blcet Street, 
London. 


MACMILLAN’S MAGAZINE. 

No. I So FOR OCTOBER. 

- ' Price cs 

CONTENTS. 

I. —"Joseph Pricftlcy.” By Professor Huxley, F.R.S. 

3.—"Castle Daly : The Story of an Irish Home Thirty Years Ago.” Chap, 
lers XXIL-^XXIV. 

3. —"Scholars and Friars, a Chapter in the History of Ecclesiastical 

Strife.” By Geoige L. B. Wildig. 

4. — ** On Mr. Sv inhurnc's ‘ Bolhwcll.’ ” 

S —" l.ady Duff Gordon.*’ A short Memoir, by her Daughter. 

6.—"The Fool of Five Forks.” A 'la'e. By Bret Harte. 
y.—*• The Poor Whites of India. A Few Words regarding them.” By Sir 
Alexander Arbuthnot, K.C.S.l. 

Prussia and the Vatican.” II. I'he Relations between Church and 
State in PriKssia up to i8ea 
'* Note to Article on * Dies Ii’se.*” 

MACMILLAN ft CO.. London. 


On the ist of every Month, pp. 3a, 8vo, with at least One Plate, 

THE JOURNAL OP BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hekby Trimbn, M.B, F.L.S., Brirish Museum, auisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Subacriptions for 1874 (is«. post free in the United Kingdom) pavable in 
advance to the publisher*, Messrs. Kanken and Co., Drury House, St. 
Marvde-Strand, London, W.C., of whom may be obtained the Volume lor 
*873 (price 161. bound in cloth): also covert tor the volume (price u.), 
and back nunben. 


“THE GARDEN,” 

A Weekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 

"THE GARDEN ”15 conducted by William Rodinson, F L.S., Author 
of "Hardy Flowers,” "Alpine Blowers for English (hardens,*' "The 
Parks, fVomenades, and Gardens of Paris,” ftc. ; and the best Writers m 
every Department of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of In its pages :•*— 


The Flower Garden. 
I.andscape Gardening. 

The Frwt Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Garden.s. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kirch en Garden 


" THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4/f. per Copy. It may also be had direct from the 
Office at 5J. for a Quarter, yj. 9</. for a Half-year, and ipj. M, for a Year, 
payable in advance, and in Monthly Parts. Specimen Copies' (post-free;, 

37, Southampton Street, Covent Garden, W. C. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Nrwman, F.L.S. F.Z.S. ftc. 

The Zoologist established in 1843 to record and preserve observations 
on subjects similar to those treated of in White's " Natural History of Sel- 
bnrne,” and the success which has attended it is sufficient nroof that its plan 
Is acceptable to " nui-of-door naturah'^ts those who delight in observing 
the manners, habits, the private lives, the niigralitins, uioveineiils, nests, 
young and food of animals It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been as.sisted by more than two hundred of our very best zoologists. 

Published on the First of every Month, 

PRICE ONE SHILLING. 

London: JOHN VAN VOORST, r, Paternoster Row. 


THE LINGUIST. 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (comntenciiig 
ist July, 1874), on Ihe Languages, Aniiquiiies, Scenery, Races, 
Oeeus, anti Legends ol all Countries ; containing also copious 
Reviews of New Puhlicatioii.s—J^ritish and Foreign—Tran.sJa- 
tions in Pro.se and Verse, and thoroughly practical Lessons in 
European and Oriental Languages. Tweniy-loiir quarto pages. 
Piice Sixpence. Obtainable through all Booksellers and News¬ 
vendors 111 the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London : Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; llod- 
der and Stoughton, 27 and 31, Paternoster Row, E,C. 


THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OP the Malt and Hop Trades ; and Wink and Spirit Tkaobb 
RKaiND. 

The Official Organ of the Country Brewers’ Sodety. 

(Founded iBaa.) 

" The Brewers’ Guardian ** is published on the Eveninm of every alternate 
Tuerday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. ttd. per annum, post free, dating from any quarter-day. 
Single Copies, 15. each. Begistered for transmission abroad. 

Offices—5, Bond Court, Walbrook. London, E.C. 


Price 14^., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLOR, M.A With Glossary and Index. 

Contents The Prologue—Tyrrhenian sand Turanians— Rtbnographioel 
Notes on the Etruscan People—The Eiru.scan Myiholoify—The Ftruaenn 
Numerals— Epitaphs—Words denoting Kinship —1 he Bilingual Inscrip iong 
— Forms of Dedication—The Ancient Vocabularies—Names—The EpudgKiii 
London: MACMILLAN ft C. 
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THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 

Devoted to Chemutry as applied to Arts and Manufactures, Agriculturr, 
Metallurgy, &c. && 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-Aye Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and nuinerotis others. 

A suitable apace is also devoted to Practical Recipes and interesting Scien- 
tihc Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number# 

DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U S.A. 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbrnon Clarks, Secretary to the Central Chamber of 
Agiiculture, 

Devotes special attention to the discussions and proceeding of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of paiticul^ value to the a^culturist. 

The London Com, Seed, Hop, Cattle, and other Markets of Monday 
ere specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 34 . or prepaid, isr. a year post free. 

Published by W. PICKERING, ai, Arundel Street. Strand, W.C 

THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 94 pages 8vo., with occasional I 11 ustration«, 

Conducted by J. W. Douglas, K. McT.achlan. F.L.S., £. C. Rvs, and 
H. T- Staintun, F.R.S., &c. 

This Magazine, commenced in 18/S4, contains standard articles and notes 
on all subjects connected with Entoiitology, and especially on the Insects 
the British Isles. 

Subscription—Six Shillings per Yohime, post-free. The volumes com¬ 
mence with the June number in each year. 

Yols. 1 . to V. (strongly bound in clothe may be obtained by purcha.sers of 
the entire set to date, at the inci eased price of lor. each ; the succeeding 
vols. may be had separately or together at 75. each. 

London; JOHN VAN VOORST, 1, Paternoster Row. 

N B.-^Communications, &c., should be sent to the Editors at the above 1 
address. | 

I 

AN ELEMENTARY TREATISE ON 

STEAM. By JOHN PERRY, B E , WUilworth Scholar, r.C.S., 
late Lecturer on Physics at Clifton College. 41. 6 d, 

When boys have acquired an elementary knowledge of Experimental Me¬ 
chanics and Heat it is well to teach them the application of the principles they 
have learnt, by some such course as is .sketched in the present work, hetore 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
and exercises will prove useful in all Physics classes; whether the whole 
course is followed or not; to candidates for .scholarships at the Universities 
and to boys preparing for the examinations at Woolwich and Cooper's 
Hill. 

MACMILLAN ft CO.. LONDON. 


Nearly ready. 

CHRISTIAN PRAYER and GENERAL 

LAWS : BURNEY (CambridK# Philowphical, ^loo) PRIZE ESSAY. 
Also an Appendix examining the views of Messrs. Robert on, Knight, 
Brooks Tyndall, and Galp.n. By GFORGH J ROMANES, M.A. 
The E.<>say contains much origiiul matter rei<itii)g to the ph.lobophy of 
Severn «. 

MACM LLAN & ( O.. Cambiidire. 


BOOKS ON SCIENCE. 


The GEOLOGY of the VALLEY of the 

THAMES. By JOHN PHILLIPS, M.A. F.R.S., Professor of Geo¬ 
logy in the University of Oxford. With Coloured Map and numerous 
Illustrations. 8vo, air. 

** It does not often fall to our lot to open a book devoted to Science, and 
to derive from it the large amount of pleasure, and at the same time of real 
instruction, which we have found in the pages of this volume."—riMexusuM. 


VESUVIUS. By John Philips. M.A., 

F.R.S. With numerous Maps and Illustrations. Crown 8vo, lor. Cd, 

“ Professor Phillips has undertaken to give an authentic history of Vesu¬ 
vius from the days of Cr.^ssus to the end of 1868, and to explain ihe pheno¬ 
mena of the burning mountain according to the haws of a rigid induction. 
Hi.s plan has been siicTcssfully earned out, and has resulted in a woik of 
liigh value."—/’ll// MaU Gastftte. 


DESCRIPTIVE ASTRONOMY. A Hand- 

book for the General Reader, and also for prarticul (Ibservatory work. 
Wilh'424 lllustratioll^ and numerous Tables. Ky G. F. CHAMBERS, 
F.K.A.&, Barrisier-at-Law. Demy 8vo, cloth, 856 pp., price air. 


CHEMISTRY FOR STUDENTS. By 

A. W. WILLI AM SON, Phil. Doc. F.R.S., Professor of Chemistry, 
University College, Loudon. New Edition, with Suluiioiis. Extra fcap. 
8vo, cloth, price 8r. Ca. 


EXERCISES IN PRACTICAL CHEMIS¬ 
TRY. By A. G. VERNON HARCOURT, M.A. F.R.S., Senior 
Student of C'hrisi Church, and Lee’s Reader in Chemistry ; and H. 
G. MADAN, M.A., Fellow of Queen's ^College, Oxford. Series 1 ., 
Qualitative Excrche.s. Second Edition. Crown 8vo, price 7r. ficT. 


AN ELEMENTARY TREATISE ON 

HEAT. By liAl.KOOR .STEWART, LL.U. F.R.S., 1 ‘mfcsi.orof Natu- 
ral History in Owens Lollegc, Manchester. Ext. fcap 8vo, with mime- 
rolls Woodcuts auu Diagrams, js, 6</. New Edition, revised and 
enlarged. 

"The yiiiblication of this inamiul is exceedingly well-timed; it includes 
w’ithin narrow liiiuts the leading facts and principles of this yuunger-born 
of the Sciences, and for the mastery of the greater portion of the contents 
only recpiires ordinary iiilelligeiice on tlie part of Uie reader."-— 


FORMS OF ANIMAL LIFE. Being Out- 

lines of Zoological Classification based upon Anatomical Investigation, 
and illustrated by Descriptions and Specimens and of Figures. By G. 
KOLLESl'ONi M.l>. F.R.S., Liuacrc i'rofessor of Phy.siolow*.^ (Ox¬ 
ford. Demy 8vo, price i6r. 


A TREATISE on ACOUSTICS. By W. 

J. DONKIN, F.R .S, Savilian Profe.ssor of Aauonomy in the Umver- 
sity of Oxford. Crown 8vo, price js. Go. 


A SYSTEM OF PHYSICAL EDUCA- 

TION: Theoretical and Practical. With 346 Illustrations drawn by 
A. Macdonald, of the Oxford School of Art. By ARCHIBALD 
MACLAREN, The Gymnasium, Oxford. Ext. fcap. 8vo, price js. 64 , 

" I'he work before us is one which should be in the hands of every school¬ 
master and schoolinutress. It is marked in every line by good sense, and 
is so clearly written tliat no one can misUke its rules."—Zance/. 


ELEMENTS OF NATURAL PHILOSO¬ 
PHY. By Sir W. THOMSON, LLJ>. D C.L. F.R.S., Profewor 
of Natural Philosophy, Glasgow ; and P. G. TAIT, M.A., Piofessor 
of Natural Philosophy, Edinburgh. Part 1 , 8vo, 9s. 


Oxford ; Printed at the Clarendon Press, and Published by 
MACMILLAN Sl CO,, London, Publishers to the University. 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 

The next WINTER SESSION will commence on THURSDAY, 
Oct. 1st, 1874, when the Introductory Lecture will be given at 3 p.m. by 
SAMUEL FENWICK, M.D., A.ssistant Physician to the Hospital. 

General Fee to Lectures, with two years' Practical Anatomy, and Hos¬ 
pital Practice, qo guineas, payable in two instalments of 45 guinea.*; each. 
Library Fee, £,x is- Special entries can be made to Lectures or Practice. 

The Hospital contains 600 beds. There are Medical and Surgical Wards 
for Children, Ward.s for Syphilis, Special Department*; for Diseases of 
Women, Diseases of the Eye, Diseases of the Ear, Diseases of the Skin, 
and special arrangements fur Diseases of the Throat. A Maternity Dq>art- 
ment exists for tlie delivery of lying-iii women at their own homes. 586 
cases were attended last year by the Students of the Hospital. 

For instruction in Mental Diseases, Students can attend without further 
ee the practice of Dr. John Millar, Superintendent of Bethnal House 
Asylum, a few minutes’ walk from the Hospital. 

Clinical T,.ccturcs, both Mcdic.al and Surgical, will be given every week, 
and practical instructions imparted in all the departments. 

The In-patients during 1873 were 5,613, and the Out-patients 43,808; 
total, 49/4^ 

At the Medical College, which has been enlarged, Lectures will be given 
on all the subjects required by the Examining Boards. 

Mem7>ers 0 / the SiaJ^ and Lecturers at the CoUejne. 

Mr. J. Luke, F.R.S. ' Dr. Stephen Mackenzie Dr. Head 

Mr. John Adams I Dr. A. E. Sansoin Dr, Palfrey 

Mr. Curling, F.R S. Mr. Jonathan Hutchin- Mr. H. J. Barrett 

Dr. Herbert Davies son Mr. A. W. Barrett' 

Dr. Andrew Clark Mr. Maunder Dr. Lethcby 

Dr. Kamskill Mr. Coiiper Dr. Meymott Tidy 

Dr. I^angdon Down Mr. Walter Rivington Dr. Pros.scr James 

Dr. Hughliugs-Jackson Mr. Tas. Adams Dr. Morcll-Mackenzie 

Pr. Sutton Mr. Waren Tay Mr. J. £. D. Rogers 

Dr, Fenwick Mr. McCarthy Mr. Gilbert Baker 

Pr* Woodman I Mr. Reeves 


The following Prizes and Appointments are open without any further pay¬ 
ment to Students paying the general fee of go guineas 

Seven Scholarships, to be offered for competition in the Winter Se.ssioii: 

I. A Scholarship of £,^0 to the Student of less than three months’ stand¬ 
ing who passes in October the best examination in the subjects re¬ 
quired at the Prclimiiuary Examination. 

а. A Scholarship of to the Student of less than three months’ stand¬ 

ing placed second in the above examination. 

3. A Scholarship of in Huiiuui An.*ilomy for furst-year Students ; to be 

awarded 111 April 1875. 

4. A Scholarship, value /I25, in Anatomy, Physiology, and Chemistry, 

for first-year and second-year Students; to be .awarded in April 
»87S- 

5. A Hospital Scholarshi}!, value £7^0. for Clinical Medicine; to be 

.awarded in April 1875. 

б. A Hospital Scholarship, value £70^ for Clinical Surgery; to be 

awarded in April 1875. 

7. A Hospital Scholarship, value £7^%^ for Clinical Obstetrics, to be 
awarded in April 1875 ; and a Prize of £k to the Student who has 
attended most Midwifery Cases for the Hospital during the pie- 
cediug twelve months. 

The Duckworth Nelson Prize, value £jo, for Practical Medicine and Sur¬ 
gery (Biennial), 1875. 

Money Prizes to the value of ;C6o given annually by the House Committee 
for zeal in Dressing Out-patients and knowledge of Minor Surgery. 

Certificates of Honour in all tlie Classes according to the results of the 
General Examinations at the end of the Session, and Special (Certificates to 
those who have filled with credit the duties of the Hospital Appointments, 
r Four House-Surgeoncies, tenable for three or six months, and Dicsscr- 
ships to In-paticnts, open to all. 

Dresserships to ()ut-paUcuts. with the privilege of coinpcling for the Prizes 
above mentioned* 

The office of the Resident Medical Officer, tenable for two years, with a 
salary of £75 the first year, and £100 the second year. 

The Office of Junior Resident Medical Officer, tenable or rix months. 

Four Medical Assistaiitships, held for three mouths, with residence and 
board in the Hospital for three weeks. 

The office of Resident Accoucheur, tenable for six months. 

N.B.—The holders of all the resident offices are provided with rooms and 
board free of cxpen.se. . , > . . 

Four offices of Clinical Assistants in the Out-patients Department, each 
at a salary of ;^40. _ ^ 

The office of Medical Registrar, salary 25 guineas. 

'J’he office of Surgical Registrar, salary 35 guineas. 

Prosectors of Anatomy, Ward Clerks, and Po.st'mortem Clerks. 


A Prospectus, giving details, will be forwarded on application to the 
Bedell of the London Hospital Medical College, Turner Street, E. 

Further information may also be obtained from Mr. James £. Adam.*;, 
Treasurer, la Finsbury Circus, S.C. ; or Mr. Waren Tay, Vice-Dean, at 
the Medical College. 


PURE AERATED WATERS. 

ELLIS’S 

BUTHIN WATERS. 

Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 

CORKS BRANDED *'R. ELLIS & SON, RUTHIN/’ and every 
Label bears their Trade Mark. Sold everywhere, atid Wholesale of 
R. Ellis & Son, Ruthin, North Wales. 

LONDON AGENTS W. Best Sl Sons, Henrietta Street, Cavendish 
Square. 

W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

fBjf Anointment to the Royal Institution of Great Britain), 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
II & 12, BEAK STREET, REGENT STREET, W., 

AND 

199, BROMPTON ROAD, S.W. 

BSTABLISHSD 1843. 



DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 

Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly Full Black. I Flow? easily from the Pen. 

Docs not corrode Steel Pens. I Blotting-paper may be applied at tho^ 

1 .*; cleanly to use, and not liable to I moment of writing. 

Blot. I 

TO BE HAD OF ALL STATIONERS, 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 
Awarded to J. S. FRY & SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
with which it is manufactured. 


COCOA 



H alf ^^uinea 

Sound und Ilright for Summer Use. 



WALTHAM BROS., BREWERS, STOCKWELL. 


HOLLOWAY’S OINTMENT.— Bad legs, 

woundb, ulcers, and all dc,scription.s of .sores, are cured by the proper 
and diligent use of tltese inestimable preparatton.s. To attempt to cure 
a bad leg by plastering the edges of the wound together is folly, for 
should the skin unite, a baggy diseased condition remains underneath, 
to break out witli tenfold fury in a few days. The only rational perma¬ 
nent treatment, as indicated by nature, is to reduce the inflammation in 
and about the wound, to soothe the neighbouring nerves, to cool the 
heated blood as it cout.se.s along its vessels, and to render its watery 
icherous discharges consistent aud healthy. Holloway’s Pills should 
likewise be taken to purify the blood and expel the noxious humour from 
the system. 
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In crown Svo, with 40 Diagrams, price 6s. 

BRINKLEY’S ASTRONOMY, revised and 

partly rewritten, with Additional Chapters, and an Appendix of Ques¬ 
tions for Kxanniiation. By JOHN WILIJAM STUBBS. IXD., Fel¬ 
low and Tutor of Trinity College, DuMin ; and FRANCIS BKUN- 
W, f‘h. ]Astronomer Royal of Ireland, and IVofessor of Astronomy 
in the Univeisity of Dublin. Second Edition, enlarged and improved. 

I.ondoTi; LONGMANS & CO. 


SCIENTIFIC WORKS BY THE REV. PROVOST LLOYD. 
Now ready, in Svo, price lor. 6d. cloth. 

A TREATISE on MAGNETISM, General 

and Tcrroktrial. By IIUJII’IIRKY LT, 0 \T>, Ji.i). D.C.L., Provost 
of'^I’rinity College, Diihlin, •J’rofessor of Natural Pliilosopliy in the 
University. 

By the same Aiilhov, Third Edition, price 10s. 

'I hr WAVE-THEORY of IdGHT. 

London: LONGMANS & CO. 

Nearly readyt in One Volume, crown Svo, J'latcs and numerous Woodcut 
111 usti aliens. 

TRANSITS of VENUS: a Popular Account 

of P.ist and t'oining Transits from the first observed by IIoirocks, 
1639,10 the 'Jransit of A.n. 211s. By RICHARD A. PROCTOR, 
B.A. itc., Authoi of **Thr Stin,'^ '‘Other Wojlds than Our.s,’'“ The 
Universe," &r. 

London : LONGMANS & CO. 


DR. TYNDALI/S ADDRESS. 

Now ready, in T.vo, price 3A. cloth. 

ADDRESS Delivered before the British 

Association at Belfast; wiili Additions and a Ptcface, By lOHN 
TYNDALL, F.R.S-, IVcsjilent. 

London ; LONGMANS & CO. 


Just ptdillslicd. 

IMPORTANT EDUCATIONAL ANA- 

TOMl(‘AL WORKS (Physiological and Aiiislic), prepared and puh- 
lishcd fu) tlie lJc]).uimt-nt of Science and Art. 

SEVEN IrlFK SIZED DIAGRAMS of the HUMAN BODY. By 
JOHN MARSHALl^, F.R.S. F.K.C.S., Professor of Anatomy to tin* 
Royal Ac.idemy. Designed expressly for Aiti.sts and Art Schu<i 1 ‘>. 

ELEVEN LIFE-SIZED PHV STOLOGICAL DIAGRAMS of the 
HUMAN BODY. By JOHN MAU.S 1 IALL, F.R.S. F R.C S., 
Profes-sor of Surgery to University College. An entirely new edition, 
rcvibcd and evu nded. 

Price i?o. each Sheet, cofouicd on jiapcr, 7 ft. 3 in. hy 3 ft. oin, 

NINE BOTANICAL DIAGRAMS lor the USE of J.ccturcrs, Schools, 
&c. 

Price the set. 

Pio.spectiis of the above Works on application. 

I.ondon: AT.FRED TARRANT, 31, Scile Street, W.C.; CHAPMAN .‘t 
HALT^, Piccadilly, .niid all Brxiksellcrs. 


Dr. Russell Reynolds’ SYSTEM of MEDl- 

CINE, In Svo, price 254-. each. 

Vol. I.—( 5 ENERAL DISEASES: or. Affections of the Whole System. 
Second Edition. 

Vol. II.-DISKASES of the NERVOUS SYSTEM .and of the STO¬ 
MACH. Second Edition. 

Vol. HI.—DISEASES of the DIGESTIVE SYSTEM (continued); Dw- 
cases of the Mouth ; Di<)ca&cs of the Respiratory System, 

Vol. IV.—DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous ■ 
Systems. |/;/ preparation. 

MACMILLAN & CO„ London. 


DR. 1.IONDL BEAZiE'S WORKS. 

r. PROTOPJjASM.—I. Dissentient. 2. Demonstrative. 3, Speculative 
a6 Plates, los. 6d, Now ready, 'I'hird Edition.. J. & A. CirPKCiiiLi.. 
a. BIOPLASM, or LIVING MATTER. 16 Plates, fvf. J. & A. 
Churchill. 

3. DISEASE GERMS, and on the TREATMENT of the FEVERISH 
STATE. Second Edition. 28 Platc^ 72f, 6d, J. & A. Churchill. 

4. KIDNEY DISEASES, URINARY DEPOSITS, and CALCULOUS 

'^'Wrd Edition, 754. J, & A. Churchill. 

5 * I he M YS'TERY of LIFE: in Reply to Sir William Gull. js. 6t{, J. & 
A. Churchill 

microscope in MEDICINE. Fourth Edition, much enlarged. 
J •« A, Churchill, rjn the Press. 

7. HOW to WORK with the MICROSCOPE, au. Harkison, Pall Mail. 


WORKS IN MEDICINE, &G. 


Dr. McCall Anderson on the TREATMENT 

of DI.SEASES of the SKIN; with an Analysis 'of Eleven Thousand 
C’onsccutive Cases. (Jrown 8 vo, 54. 

Dr. T. Clifford Allbutt on the USE of the 

OPHTHAT.Mf)SCOBE in UlSKASES of the NERVOUS SYSTEM 
and of the KIDNEYS ; also in certam other General Jhsorders. 8 vo, 
i5-f* 

Dr. Wilson Fox on DISEASES of the 

STOMACH. Being a Thinl and Revised Edit ion of the DIAGNOSIS 
.and TREATMENT' of the VARIETIES of DYSPEPSIA. Svo, 
84. 6 rA 

Dr. Wilson Fox on the ARTIFICIAL PRO- 

DUenoN of TUBERtXE in the LOWER ANIMALS. With 
Pl.ites, 4to, i,4. Cut. 

Dr. Wilson Fox on the TREATMENT of 

HYPERf*NT<EXlA as lllu.stratrd in Acnlc Articular Rhenmatisin by 
ine.ans tif the Exti-rnal Appliculion of Cold, Svo, as. Cut. 

Professor Flower’s INTRODUCTION to 
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HINTS ON MEDICAL STUDIES 

EW of those who to-day commence their medical 
education will be able fully to realise what would 
have been their position if they had done the same some 
fifty years or. more ago, instead of now. After an ap¬ 
prenticeship of from three to five years to a country 
practitioner, during which time, at the expense of their 
general education, they would have been employed in 
dispensing medicines, and other less honourable duties^ 
they would have entered on their medical studies, properly 
so called, possessing a certain empirical acquaintance 
with a few of the details of professional life, which might 
however, have been obtained in an infinitely shorter time 
after the principles of the subject had been mastered. 

This state of things is fortunately past. The pupil now 
leaves school, having had a more liberal general training, 
conducted mostly during the time which used to be 
wasted in apprenticeship, and after being tested by a 
commencing examination in Latin, arithmetic, &c., he 
immediately begins his special studies at a recognised 
college and hospital. At the outset several questions 
respecting the direction that his work has to take, suggest 
themselves, which are only partially answered in the 
calendars of the dificrent examining bodies, and on 
which there is considerable diversity of opinion amongst 
teachers and the profession generally. One of the most 
important of these refers to the question whether or not 
it is advisable to commence clinical work at once, or to 
wait until some knowledge of anatomy and physiology 
has been obtained. As the medical education consists of 
two parts, a theoretical and a practical, one conducted in 
the lecture-theatre and the dissecting-room, the other in 
the wards, out-patient department, and post-mortem 
theatre of the hospital: is it wise to pursue these two 
independent courses simultaneously, and if not, which 
should have the preference } This question is not diffi¬ 
cult to answer, for it is evident that attendance in the 
wards of the hospital during the first medical session 
must very much resemble the justly disparaged period of 
apprenticeship. Like it, the knowledge acquired will be 
almost entirely empirical, and therefore so much the less 
useful; for the numerous facts which the student is 
learning from the classes he is attending at this early 
period, must for some time be so crudely associated in his 
mind that he will experience difficulty enough in re¬ 
taining them there at all, let alone having to apply them 
to previously unexpected instances. We therefore would 
advise that the first winter session at least should be 
entirely devoted to lecture-work and the dissecting-room, 
and that the wards should not be systematically visited 
until the following summer. Then, even, as Materia 
Mcdica is not a winter subject, but little can be learnt 
with reference to treatment, except in surgery; expe¬ 
rience in diagnosis must consequently be the only object 
kept in view. Afterwards, as much time as can be.spared 
may be devoted to clinical work. 

Another question which requires an answer refers to 
the number of subjects which ought to be embraced in 
the necessary course of study. Without wishing at 
VoL. X.—No. 257 


present to enter into a discussion as to whether the 
vital force which is at work in the living body is any¬ 
thing sui generis, or only an elaboration of other well- 
known forces which arc manifested by inorganic matter, 
there is no doubt that those physiological phenomena 
which are within the reach of complete human compre¬ 
hension, are all capable of being represented as problems 
of pure physics. Such being the case, the great import¬ 
ance to all thinking students of medicine, of a knowledge 
ol the fundamental properties of matter, must be self- 
evident. Some may have had the opportunity of learning 
a little about mechanics, heat, light, and electricity at 
school, but most will be sadly ignorant on these subjects ; 
and being so, when they have advanced sufficiently far in 
physiological and pathological investigation to appreciate 
the enormous fields for work which they open up, they 
will find no greater stumbling-block to their further pro¬ 
gress than their imperfect training in the science of 
physics ; it will act as a barrier against sound original 
work in all directions, and prevent many an able man 
from doing full justice to his mental capacities. 

It is this unsoundness of the physical basis of physiology 
which maintains the considerable interval between physio¬ 
logists and physicists ; which makes itjnecessary to have 
physiological and physical laboratories as separate institu¬ 
tions instead of as different departments of the same esta¬ 
blishment, and which allows flagrant physical inaccuracies 
in physiological investigations to be stated and restated 
under the approving sanction of those who ought to know 
better. What can horrify a pure physicist so much at 
the present state of physiological knowledge as, when he 
reads in a recently published work by one who is consi¬ 
dered to be the British representative of the subject on 
which he treats, to learn that in the flight of birds the 
wings strike downwards and forwards ; and in another 
work, by another prominent author, that the aortic valves, 
which correspond to the secondary valve of an ordinary 
pump, close during the contraction of the ventricles of 
the heart Similarly, the phenomena of electrotonus, in 
the eyes of a physicist, have as little to do with the true 
nerve-current as the spark obtained from a Leyden jar 
has with that circulating in an ordinary electric telegraph 
cable. These instances, and many others which might 
be adduced, all point to the importance of a thorough 
knowledge of physics to the student of medicine. 

Second only to physics, as a collateral part of medi¬ 
cal education, is zoology. Many, however, would place 
botany next. No doubt a knowledge of botany is 
essential to a thorough comprehension of the details of 
Materia Medica; nevertheless, for the prosecution of work 
bearing on medicine proper, an acquaintance with the 
structure of animals is more important than that of plants. 
The latter may, most of it, be left to the pharmaceutical 
chemist, and be neglected by the physician. Very little 
is gained by the medical student when he learns that 
podophyllin is obtained from the rhizome of a ranuncu- 
laccous plant, or even that the natural order Splanace<)& 
has been divided up in a manner which physiological 
action justifies: but that the cascum of the intestine is 
absent in many mammalia, and that it is of very much 
larger proportionate size in some than in man, must have 
an important bearing on our conception of the function of 
that organ. Many other similar instances might be given, 
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all proving the importance of comparative anatomy in a 
medical point of view; and it is altpost certain that before 
long that science will have a more prominent position in 
medical education than it at the present time possesses. 

Those who have no other aspirations than to follow the 
routine practice of their profession immediately their few 
, years of education are completed, will no doubt ignore 
the value of the extended curriculum we advocate ; they 
imagine that it does not conduce to more accurate 
diagnosis or more correct treatment. This view is a 
short-sighted one, to say the least; for though the most 
able theorist may, by chance, be a bad practical physician 
or surgeon, yet the good he does by his higher work is 
insuperably greater in the long run than the immediate 
relief of individual cases. It is by the progress that is 
made by the profession in obtaining the mastery of 
disease that its position is maintained in society gene¬ 
rally, and this progress is due much more to the theo¬ 
retical chemist and physiologist than to the successful 
practitioner who simply follows the ordinary routine of 
his calling. 


NOAI£ATLATUK£: OF DISEASES 

Nomcnclaivrc of Diseases, prepared for ihe use of ihc 

Medical Officers of the. United States Marine Hospital 

Ser7dee, by the Supervising Surgeon. (Washington : 

1874). 

preparation of this volume by Dr. Woodworth, 
A supervising surgeon, has consisted in adopting, with 
some important omissions and unimportant transposi¬ 
tions, a literal transcript of the original “ Nomenclature 
of Diseases” drawn up by a joint committee appointed 
by the Royal College of Physicians of London, of which 
Dr. Sibson was the editing secretary. 

The original work received a modified sanction from 
the British Government, inasmuch as by the remarkable 
liberality of Mr. Lowe, then Chancellor of the Exchequer, 
money enough was provided to print off a large edition^ 
and transmit a copy gratis to every member of the medi¬ 
cal profession in Great Britain and Ireland. The further 
diffusion of the work in the United States by Dr. Wood- 
worth is a thing for which the profession owes that 
gentleman hearty thanks. The work, indeed, seems to be 
more authoritative on that side of the Atlantic than on 
this ; for the statistics of mortality for the ninth census of 
the United States were made up in accordance with its 
arrangement. This extension of a uniform nomenclature 
is itself, apart from the merits of the work, an evident 
great gain to science. 

It is proposed to give the book a decennial revision ; 
but while revision of some kind is periodically necessary, 
wc do not anticipate that, after the work is thoroughly 
matured, it will be required above once in a generation,— 
three or four times in a century. 

In tha meantime, the book is in a somewhat imperfect 
state, many inaccuracies having been pointed out in a 
report upon it by the Edinburgh College of Physicians. 
The correction of such errors and the bringing of the 
work to the level of the present state of medical science 
will make ii mature for the lime being. But we hope 
that a new generation of medical men wiU^find it necessary 


to revise it; hot to correct common errors, but to adapt 
it to the then advanced state of medical science. We are 
doubtful as to the propriety of attempting work of this 
kind by a mixed committee. The committee should be of 
the only kind Dr. Chalmers could tolerate—a committee 
of one ! only the one should have power to call in aid. 
The work of Linnaeus or of Jussieu could not have been 
done by a committee. 

A good nomenclature of diseases will inevitably repre¬ 
sent the science of the day. According as science ad¬ 
vances, so will the nomenclature and arrangement be 
more and more natural. The profession of medicine is 
to be congratulated on the felt want of a nomenclature 
temporarily fixed, and on the evidence this work affords of 
its generous ambition to rise above a mere nosology, to 
something like a natural pathological arrangement. 

I'he wide diffusion of a book like this in the medical 
profession, besides its own immediate utility, is sure to 
exercise a very beneficial and much wanted scientific 
influence. The looseness of much professional writing 
will be diminished and precision encouraged. If medical 
terms are well defined, writers will naturally become more 
careful in their use of them. At present, medical writing 
is infested not only with ill-defined terms but indefinite 
description. How often do we see such phrases as “once 
or twice,” when we should have “once” or “twice.” We 
might give many examples of this looseness for which we 
tolerate no excuse ; but there is a looseness arising from 
the imperfection of medical science which wc must mean¬ 
time tolerate. Good and precise definition of terms only 
becomes possible when we know the properties or pecu¬ 
liarities of what is to be defined, and medicine is as 
yet in too empirical a state for satisfactory definitions. 
That subdivision of it which is most advanced—patholo¬ 
gical anatomy—illustrates well the growth of precision of 
terminology as advancing knowledge permits and de¬ 
mands it, definition and discovery going hand in hand. 

The same branch of medicine affords the best illustra¬ 
tion of an admirable struggle after a good nomenclature, 
but even for this branch there has not as yet arisen a 
Toumefort to produce, if not temporary unanimity, at least 
temporary union in regard to nomenclature—a deficiency 
which, however much to be deplored as a cause of con 
fusion and error, implies blame to no one. If in morbid 
anatomy we have no established nomenclature, how can 
we expect it in the nosology ? This department of medical 
nomenclature wc regard as being meantime best left in 
what may be called its popular state, such names as 
scarlatina, erysipelas, cholera, thrush, being better than 
any that could be based on our present imperfect know¬ 
ledge of these diseases. But although this may be so 
now, there is good reason to expect the day when good 
descriptive names will be found for all these diseases— 
names which will suggest to the instructed an epitome of 
what is known regarding them. 

Such suggestive names cannot be, however, without a 
well-matured classification. At present there are several 
very natural but isolated classes of diseases which form 
good samples of what is wanted—zymotic diseases, para¬ 
sitic diseases, mechanical injuries—but for the most part 
we have a disjointed catalogue rather than a classifica¬ 
tion. The attainment of a complete classification will be 
a great step,, an index of progress and an aid to it; but it 
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will be a structurei as we have already said, that advan¬ 
cing science will periodically overthrow. The ruin, how¬ 
ever, will not be deplorable, because not only not irre¬ 
parable, but certain to be succeeded by a new edifice 
which will in all probability be better and more useful 
than its predecessor. J. M. D. 


LETTERS TO THE EDITOR 

\The Editor doh not hold himself responsible for opinions expres sed 
by his correspondeftts, PIo notice is taken of anonymous 
communications .] 

The Education of Women 

Tn your excellent article (vol. x. p. 395) on this subject, you 
forcibly ])oint out that custom and prejudice have established for 
boys and gills a curriculum of studies which seems to have but 
little reason lo justify it. You particularly mention that whereas 
music is, in England, but rarely taught to boys, it is “ almost 
compulsory on girls, whether they have the talent for it or not.^’ 

This monopoly of music for girls, supposing our system of 
education to be founded on reason, should imjdy, amongst other 
considerations, that females ])0sscss peculiar aptitudes for this 
liranch of art, and that instructing them in it is more likely to 
produce favourable results in their case than in that of males. 1 
do not say that this is the only proliable Juslification for our 
practice, but it should certainly be one strong gnmnd for it. 

]^»uthow does the matter really stand? It is a most remark¬ 
able fact that in the highest walk of musical achievement, com¬ 
position, women are positively nowhere. I believe 1 am safe in 
saying that not a single opera, or oratorio, for instance, the 
work of a woman, has ever maintained even brief popularity; 
nor has the sex furnished us with one representative worthy of 
being ])lac€d by the side of bach, liaiidel, Mo/art, Beethoven, 
Rossini, Mendelssohn, anti a host of other great male com¬ 
posers who couhf be named. 

In almost every other department tjf art and knowledge 
eminent women have been found—in literature, both'prose and 
])oetic, in mathematics, science, painting, sculpture, medicine ; 
imt not a solitary great female musical composer can be named. 

1 do not point out this fact for the purpose of disparaging the 
female intellect, of which 1 have the highest admiration, but for 
the purpose of reinforcing m ith it the arguments jnit forward by 
yourself and other friends of female education m favour of a 
revision of the subjects appropriated by unreasoningjcuslom to 
the two sexes. 

Considering, however, that the doctrine of chances might 
have been expected lo give us at least one female musician of 
the highest order out of the myriads who devote a large portion 
of their existence to the cultivation of the art, the stiiking fact 
that it is not so is one well calculated to excite speculation. Is the 
power of producing new and acce])table music distinguishable in 
any way from other art power—that lor instance of producing a 
fine j>ainling, statue, or poem ? There does seem to me to be this 
peculiarity belonging to music. The subjects of a painting, statue, 
or poem, may, and generally arc, suggested by some event, 
person, tradition, or thing already existing. The suggestions of 
colour, form, light, and shade, furnished by nature, are endless, 
and capable ot infinite diversification—they often, no doubt, act 
on the mind of (he artist unconsciously—but, whether he is 
conscious of it or not, their influence is always at work—-and 
though he produces something which we feel to be truly original, 
yet he is probably indebted for the first germ of the idea and for 
the greater part of the machinery by means of which it has been 
realised, to sources and materials previously existing, some of 
which have indeed generally left their traces on the work. 

Can anything like this be said of music? What can have 
suggested some of the simple melodies to which we are never 
tired of listening, and which are so complete, so consistent, so 
satisfying, that we accept them almost like works of nature which 
we do not dream of altering? That there are associations of 
ideas between musical soilnds and visible things, and even moral 
sentiments, may be true, but such relations must be wueness 
and mistiness itself, compared with the relations on which other 
arts are dependent. So slight, so remote, so intangible are the 
sources of original music, that it has always seemed to me that 
the faculty of musical composition of the highest order approaches 
more nearly to inspiration^ than any other faculty with which 
mankind is endowed, 


How ean the apparent absence of this faculty in women be 
explained? Alex. Strange 

London, Sept. 22 


Double Rainbow 

On the nth, at 5.40 r.M., this comparatively rare pheno¬ 
menon was well seen here by the crowd assembled at the Ladies’ 
Golf Match. The accompanying sketch, by T. Hodge, Esq., 
gives a thoroughly artistic view of the scene. 

Unfortunately the estuary of the Eden, whose quiet water 
furnished the reflected sunlight, is considerably north of the 
observer’s station. Hence the necessary incompleteness of the 
second bow. I cannot learn whether any spectator was fortunate 
enough lo observe the phenomenon from a point a mile or two 
north, whence it would probably have been seen entire. 

As seen from stations to the eastward of St. Andrews, the 
second bow, there due to light reflected from the rougher water 
of the bay, was considerably broader than the first; so much so 



.at the upper end of the visible portion as to give, even to intel¬ 
ligent hijeetalors, the impression that it was convex instead of 
concave lo iho point op]>osite the reflected sun. 

It w:us not possible lo ascertain whether the light of the ]X>r- 
tions of the two bows visible below the horizon was that coming 
from the rain-drops directly, or that subsequently reflected from 
the sea; though (pace Dr. Tyndall) probably the latter was at 
least a considerable agent. !’• G. Tait 

St. Andrews, N.B., Sept. 15 

r.S. In my note on “ Bright Meteors ” (Nature, vol. x. 305) 
I find 1 have inadvertently written Saturday in jilace of Sunday. 
Perhaps, with this correction, Mr. Waller may be able lo iden¬ 
tify both meteors in a satisfactory manner. 

Tins Is the phenomenon observed by Dr. Halley, Aug. 6, 
1698, at Chester. The second bow was formed by the sun’s 
light reflected from the river Dec. See “ Brewster’s Optics,” 
p. 380. 

Of the parts of the two bou's below the horizon, the outer is a 
continuation of the primary bow, and is formed principally by 
direct sunlight striking the drops between the observer and the 
sea and reflected in the ordinary manner. 

It may derive a slight increase of brightness from light first 
reflected at the sea, then by rain-drops, and lastly by the sea 
again. The inner part is produced by one reflection from the sea 
and one reflection from rain-drops. The brightness will be the 
same whichever reflection comes first, provided the smooth 
sea, the rain-drops, and the sunlight are present. 

t. CLERt-MAXWELL 


Curious Rainbow 

11)0 not see that the rainbow described by Mr. Swettenham 
(Nature, vol. x. p. 398) was diflerent from an ordina^ rainbow 
of moderate brightness, except in there being a slight interval 
between the two series of colours, which generally blina into 
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one another. The fainter series are’attributed to interference. In 
bright rainbows there are three, if not lour, series of colours, at 
least in the upper part of the arch, where the colours are always 
the most distinct, probably owing to the fain-drops being smaller 
high up, and therefore more perfectly globular. It may not be 
generally known that a rainbow may be seen much more per¬ 
fectly in a single drop of dew, by placing the eye close to it, 
than in rain, and then no less than ten or twelve scries of colours 
may be seen ; and in the irregular dew-drops (as also in hoar¬ 
frost) a great and very beautiful variety of bows and spectra can 
be seen. “ T. W. Backhousii: 

Sunderland, Sept 23 

I SHOULD like to say a lew words regarding Mr. Swettenham’s 
letter (Nature, vol. x. p. 39S), The mathematical theory of 
the rainbow has been worked out pretty completely. We must 
not look for it, however, in text-books, which generally give a 
very unsatisfactory account of the rainbow, but m the original 
memoirs, which sometimes arc very difficult to find. 

The appearance of coloured bands inside the primary rainbow 
is not at all of very rare occurrence ; since my attention has 
been drawn to them by a casual observation, I have seen them 
repeatedly. Only a few weeks ago I saw distinctly three con¬ 
centric bows, with all the colours inside the primary bow. These 
bows have been called supernumerary rainbows. The complete 
mathematical theory has been given by the Astronomer Royal in 
the Philosophical Magazine, and the theory has been verified by 
Mr. Miller. The cause of these coloured rings is the interfer¬ 
ence of two rays of light entering the rain-drop at different angles 
of incidence, but having the same deviation, and therefore leaving 
the rain-drop parallel to each other. It is clear that two such 
rays must exist for all deviations from the maximum to the devia¬ 
tion of ray of light having an angle of incidence of 90“. 

In text-books no mention is ever made of these supernume¬ 
rary rainbows, and this is the more to be regretted as the inter¬ 
ference mentioned above is, I think, one of the principal causes 
of its formation. 

Were the explanation given in text-books complete, we should 
not have in the rainbow such pure colours as we actually sec, 
but the yellow would contain a great deal of red, and the men 
would be contaminated by a great (luantity of wed and yellow. 
As it is, however, the red, which would have the same deviation 
as the green and yellow rajrs, is destroyed, or nearly so, by inter- 
ference, which, therefore, is the cause that the colours of the 
rainbow arc nearly pure. What is called the violet of the rain¬ 
bow is generally the violet mixed with the red of the next super¬ 
numerary rainbow. This is not the only instance that text-books 
contain incomplete accounts of phenomena which have been 
satisfactorily explained. Arthur Schuster 

Sunnyside, Upper Avenue Road 


Mist Bows 

On Sept. 14 I was driving Irom the Lizard just after sunrise 
with Mr. Lugg of Manaccan. A thick mist covered the fields 
and moorland. The tops of the farm buildings and corn stacks 
and the church towers were visible above the sea of mist which, 
matted on the ground, gave the entire country the appearance of 
being covered with snow. About 6.30 a.m. the sun was bright 
on our right hand, and on the left we saw a halo of prismatic 
colours forming a distinct circle of rainbow at a little distance 
from and encircling the shadows of our heads, and only broken 
where the shadows of our bodies interposed. This appearance 
lasted for ten minutes, and our shadows with their attendant 
bow showed brightly «ngamst the mi$t background as we passed 
hedges and fields, and kept pace with us like ** the mist raised 
from the plasliy earth’* by the hare in Wordsworth's poem, 

** That, glilterina in the sun. 

Runs with her all the way wherever she dotli run.** 

Wc afterwards opened a valley terminating in an extensive 
moor, when the mist appeared as a sea of prismatic colour extend- 
iiig to the horizon. About 7 A.M. we saw a perfect bow free 
from any prismatic colour, both ends of which terminated in the 
field immediately to our left. 

^ly companion, who is constantly driving about this district in 
early morning, says he never before saw similar phenomena. 

Lizard Signal Station, Sept. x6 Howard Fox 

Carnivorous Plants- -how to be obtained 

I r is not unlikdy that there may be a great demand for plants 
of the genus Drosera, and as 1 am in a neighbourhood where 
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the supply of the D, rotundifolia and D, intermedia is inex¬ 
haustible^ I shall be glad to send, through the post, plants of the 
same to any who are desirous of investigating their carnivorous 
habits; but to meet the necessary expenses of collecting and 
postage, six penny stamps must be enclosed in the aj^plication 
lor each dozen plants. The applications of dealers in plants 
will not be attended to. 

The D. intermedia is far more abundant Ilian the D, rotundU 
folia, and will answer the purpose of investigators quite as well. 
A few word.s about the method of growth of these may not be 
out of place. Pure peat well soaked with water suits either 
kind, but while the I?, intermedia flourishes with its roots be¬ 
neath the surface of the water, Z>. rotundifolia grows best when 
it is from 3 in. to 4 in. above the surface; now and then it 
happens that it is found with its roots in the water, and then the 
hairs on the stalks of the leaves, which constitute one of the 
distinguishing features between these species, are much dimi¬ 
nished, both in number and length. 

The Liverpool naturalists will find a large'supply of the Z>. n»- 
iimdifoUa on Oxton Common, and there they are most abundant 
in the corner nearest to Noctonim Fann. Thurstaslon Hill is 
another^^locality in the same neighbourhood where this plant 
grows. 

The Pinguicula htsUanica is not uncommon in the bogs of the 
New Forest, but I cannot promise specimens of this plant with 
the same certainty as I can those of the Drosera^. Apjdications 
for plants had better have the word Drosera written on the enve¬ 
lope, to prevent the delay which would arise from such letters 
being forwarded to me when away from the New Forest. 

Bisteme Close, Burley, Hants G. II. Hopkins 

[Both species are moderately abundant, though small, in a 
peat-bog near Burnham Bceclies, Bucks, about ^ur miles from 
Slough.—E d.] 


Automatism of Animals 

Prof. IIuxlky*s most interesting address published in 
Nature, vol. x. p. 362, seems to me to involve some difliculty, 
which I take the liberty to state, though well aware that 1 am 
stepping on slippery ground. I allude to this passage :—“ Sup¬ 
pose I had a frog placed in my hand, and that I could make it, 
by turning my hand, perform this balancing movement. If the 
frog were a philosopner he might reason thus: * I feel myself 
uncomfortable and slipping, and feeling myself uncomfortable I 
put my legs out to save myself. Knowing that I shall tumble if 
1 do not put them further, I put them further still, and my voli¬ 
tion brings about all these beautiful adjustments which result in 
my sitting safely.* But if the frog so reasoned he would be 
entirely mistaken, for tlie frog docs the thing just as well when 
he has no reason, no sensation, no possibility of thought of any 
kind.** 

Now, does it unavoidably follow from the latter fact that this 
philosophising frog would be entirely mistaken ? What I sh'^nld 
venture to object is simply this Experiment shows, indeed, that 
very delicate combinations of muscular actions (as in .swimming) 
are brought about by impressions upon the sensory nerves, even 
when, alter ablation of the brain, there can be no longer any 
consciousness. But have not those combinations originally 
ari.sen during undisturbed consciousness, and therefore, perhaps^, 
under the influent e of consciousness, inscrutable as the relation 
of consciousness U» corporeal phenomena is acknowledged to be? 
And even if the experiments alluded to should succeed with 
animal individuals which, before vivisection, never had executed 
the movements in question (and I was once assured by a distin¬ 
guished physiologist that similar experiments do really succeed 
with rabbits deprived of part of brain soon after birth), yet those 
adjustments may be rather considered with regard to the great 
principleiof inheritance, as it has been applied to instincts by Mr. 
Darwin and Mr. Spencer, and alluded to in Prof. Tyndall's 
address. Though now performed by animals without possibility 
of sensation and thought, those movements were adjusted to 
each other, and to impressions on sensory nerves in these ani¬ 
mals* ancestors while in possession of consciousness. 

Surdy such questions will ever remain doubtful ^ yet I think 
it not imbecoming to state a view of them which seems to me 
to be in accordance with the present direction of biological 
theories. ' I, D. Wetterhan 

Frankfort-on-the-Maine, Sept. 20 
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Photographic Irradiation 

1 HOPE you will allow me space to correct a slight misunder¬ 
standing which has got into the present discussion on photo¬ 
graphic irradiation. Mr. Crofts (Nature, vol. x. p. 245) places 
my views in opposition to those of Lord Lindsay and Mr. Kan- 
yard. Mr. Stillman (Nature ,vo1. x. p. 381), who has given us 
such valuable information on the molecular condition of different 
preparations of collodion, also takes the same view. Now in 
reaiit;^ Lord Lindsay’s and Mr. Ranyard’s views are not opposed 
to mine. I have simply attempted to prove that molecular 
reflection was a cause of photographic irradiation, not that it was 
the only caused as I quite agree with Lord Lindsay and Mr. 
Ranyard, that the imperfections of the lens are also causes of 
photographic irradiation, and in Nature, vol. x. p. 185, I 
pointed out one form of irradiation due to the lens. Rut 
the imperfection of the lens which is most fatal is that pointed 
out by Lord Tdndsay and Mr. Ranyard, namely, the inability of 
the lens to bring all the rays to a focus, whether this results from 
the imperfections of the outside portion of the lens, or from im¬ 
perfect achromatic* correction. No maker of lenses will tell 
you that any lens, far less that every lens which he puts out, is 
perfectly corrected for dispersion. Working with such an in¬ 
strument, it is very clear that if wc only allow an exposure tulFi- 
cient to give an image on the part of the collodion where 
the great proportion of the rays are focused, then the photo¬ 
graphic impression will give very nearly the true boundary line. 
But suppose we allow more light to pass through the lens, either 
by turning the camera to a brighter light or by giving a longer 
exposure, then it is clear that the unfocused rays which gave no 
impression when the exposure was short, will now impress them¬ 
selves on llie collodion, and thus the photographic impression 
will be extended beyond the true boundary line. 

That there should be diflbrcnce of results in experiments on 
photographic irradiation is quite to be expected, as there are so 
many variables in the experiments. 'J'hc light, temperature, and 
condition of the collodion are all constantly changing, and the 
conditions under Avhich the experimenteis work, and the appa¬ 
ratus and chemicals used, are different for each experimenter; 
different results may therefore be expected. If the experimenter 
use a good lens, and employ only the central portion of it, the 
imperfection due to the lens may be small in quantity. But if 
his lens is imperfectly shaped and badly corrected for dispersion, 
and he uses the full ajierture, the result will be very different. 
Again, if the experimenter work with diflerent collodions, Mr. 
Stillman has shown that, altogether independent of the lens, a 
very slight change in the ]>reparation of the collodion greatly 
alters the amount of irradiation. So far as I can at present judge, 
the imperfections of the lens and molecular reflection are not 
opponents, but allied enemies, which we must meet on the same 
field. John Aitkkn 

Darroch, Falkirk, N.B. 

Can Land-crabs Live under Water? 

When in Atchin, in Sumatra, during the second Dutch expe¬ 
dition, it occurred to me to put to experimental test a statement 
which I thought I had seen in some hook or other—this book 
turns out to be Prof. Marshall’s work on “ Physiology to 
the effect that land-crabs are drowned when kept immersed in 
water. 

On one occasion I kept one of these crabs under water for two 
hours, after which time it was as lively as ever ; and on another 
day a larger specimen was kept submerged for exactly four hours, 
after the lapse of which time it was somewhat subdued, but by 
no means moribund. 

Unfortunately the duration of my experiments was always 
limited by the necessities of ablution, as our largest receptacle for 
fluids was a small-sixcd Huntley and Palmer's biscuit-tin, which 
served as our only washing apparatus, as well as the laboratory— 
eventually a very leaky one—for my experiments, for a period of 
four months spent under an equatorial sun. 

New University Club, Sept. 22 J, C. G Alton 

* We here require some new word, or wc must greatly extend our con¬ 
ception of achromatism, as we have here to deal with rays far beyond the 
limits of the sensitiveness of the eye ; and the word achromatic, as applied to 
lenses for chemical purposes, is somewhat misleading. I may here offer two 
suggestions ns to how the imperfect power of the lens to bring all the 
different rays to a focus may be partially coixected By using a 

collodion which is as nearly as possible only sensitive to tho.se rays which t e 
lens can bring to a focus: or (2) by providing each len.s used for making 
accurate observations with a screen, which shall stop back all the rays 
beyond the limits which the lens can focus. 


Salivary Cilands of Cockroach 

I SEE in Nature, vok x. p. 381, a letter on the salivary 
glands of the cockroach, by Dr. W, Ainslie Hollis, in which he 
remarks :— 

“As far a.s my experience carried mo, the sacculi, the sup* 
)osed reservoirs of the saliva, never contained naturally any 
iquid whatever, but on opening the thorax were invariably 
found to be collapsed and empty.” 

A few days ago I was observing some of these creatures. I 
examined several shortly after they were caught; in these tlie sas- 
culi were empty, but others whicli T had kept alive in a cup with 
only a few drojis of water for a day or two, had invariably the 
sacculi distended with liquid. 

I will not attempt to explain these facts, but leave that to 
others more capable than myself. CuAS. Workman 

Belfast, Sept. 21 


7 W 7 i AUSTRIAN VOLAR EXPEDITION 

'^HE Vienna correspondent of the Times supplies some 
interesting details concerning this important expe¬ 
dition. Events have proved that there has not been an 
expedition better fitted out, as to ship, stores, or crew, 
than that in which this North Pole Expedition left 
Bremerhaven on June 13, 1872. 

As to the crew of twenty-four men, it was composed of 
three naval officers. Lieutenants Weyprccht and Brosch 
and Ensign Orel ; two engineers, and fifteen picked Dal¬ 
matian sailors ; Lieut. Payer, of the Jiigers, an Alpine 
Club man, with two Tyrolese mountaineers ; Halier and 
Klctz, and the Hungarian Kdpesy as surgeon. It was 
thus calculated for land work not less than sea work, and 
events proved that the company had been well sorted. 

The object of the expedition being to find a north¬ 
easterly passage towards the coast of Siberia, the expedi¬ 
tion having arrived at Tromsoc, and having taken on 
board Capt. Carlsen as harpooner and ice-master, started 
on the 14th of July for the sea and the coast of Novaya 
Zemlya. At Novaya Zemlya they met the Norwegian 
yacht Jsbjorn^ in which Count Wilczek and Baron Stern¬ 
berg, two of the chief promoters of the expedition, had 
come over from Spitzbergen to establish a store for them 
near Cape Nassau. They were for two years the last 
human beings they saw. The stores being laid in a cleft 
of the rocks inaccessible to the Polar bears, and the state 
of the ice looking more promising, the ships parted com¬ 
pany on the 21 St of August, the Tegethoff" north, 

the Jshjbrn south. The hope proved to be fallacious 
long before evening. The 7egethoff was icebound, and 
never was got out again. The temperature sank, copious 
snowfalls cemented the loose icc-fields, and the Tegethojff' 
was surrounded by a solid mass of ice. 

In this precarious state the ship lay for five months, the* 
ice freezing together and bursting in turn, and so expos¬ 
ing it perpetually to fresh pressure. All was prepared 
for leaving the ship. The stores were brought on deck 
and a portion placed on the ice. This was the most 
trying time of the w'hole. Every moment the alaim was 
sounded and the signal given for leaving the ship. It 
was sufficient to wear out the strongest. In spite of this, 
meteorological and other observations were carried on. 
The strain on the mind told on the state of health in 
spite of all precautions, and scurvy and pulmonary 
affections set in. 

All this time the ship was being driven in a north¬ 
easterly direction until, towards the end of January, 
1873, 73 W. long, and 79 lat. were reached on February 
25. The sun appeared again after five months on the 
horizon, and on the 25th the pressure of ice ceased. A 
massive wall had been formed round the ship, protecting 
it from further injury. The drifting was now to the 
north-west. Milder weather having set in, the hope re¬ 
vived of setting the ship free, and for five months the work 
went on. By dint of boring and blasting the fore part of 
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the ship was made free, but to free the aft proved im¬ 
possible, ice of 30 ft. thickness lying underneath. 

Disheartened, the expedition had almost resided itself 
to have to pass another winter in the*saine position, when, 
oh the 31st of August, high land was seen in the north, 
some fourteen nautical miles off. The feeling at first of 
great joy at the unexpected discovery became soon a 
torture. To be so close and not to be able to get to that 
unknown land. At last, towards the end of October, the 
^hip d rifted to about three miles oif one of the islands 
which lay before the main land, and there the ship froze 
in at the beginning of November, and lies still in 79° 51' 
N. lat. and 5S'’ 36' W. long. Mere the winter of 1873-74 
was passed in comparative (|uict. 

During the time a series of highly interesting astronomi¬ 
cal, meteorological, and magnetical observations were 
made. The Noithern Lights were very numerous and mag¬ 
nificent—white, red, and green, with crowns, bands, and 
rays of great size and brilliancy. The needle was so^dis- 
turbed that oscillation became the rule and steadiness 
the exception. The cold was more intense than the year 
before, there being yf R<^aumur below zero on the ship. 
But the supply of fresh bear’s meat and the absence of 
that strain on the mind produced by constant danger kept 
the crew in better health. The reappearance of the sun 
on the 24th of February did the rest for all except 
Krisch, the engineer, who died of consumption on the 17th 
of March, and was buried in the newly discovered land, 
between two basalt columns ; for the explorations had 
already begun. 

A first expedition of Payer, the two Tyrolese, four 
sailors, and the only three dogs remaining started for the 
mainland, went up the promontories named Tegethoff and 
M‘Clintock, 2,500 ft. high, and up the Nordcnskjold Fjord, 
bordered by the laige Souklar glacier. It was still very 
cold, 40'^ Reaumur. All was still while with snow and 
hoar-frost, making the symmetrical rock columns look 
like candied sugar. 

The second expedition of thirty days started on the 24th 
of March. The temperature had risen, but snow-drifts, 
wet, and the breaking up of ice made the journey still more 
dangerous. Of course, before getting the map it will 
be impossible to form a clear image of the configuration 
of the country. The atmosphere over the ice being 
hazy, the only way for making observations was by 
going to the heights, and by these means a succession of 
points was established—Cape Koldewcy, 80' 15'; Cape 
Frankfurt, 80” 25'; Cape Ritter, 80° 45'; Cape Kane, 
81“ jo'; and Cape Fligely, 82*^ s', all on the Austria 
Sound. The diminished stores and the short available 
lime necessitated forced marches, so one-half of the party 
was left under a rocky eminence in 81^ 38', and Payer, 
Lieut. Orel, the sailor Zaninovich, and the three dogs 
started to cross Crown Prince Rudolf’s Land. Undeterred 
by a dangerous accident, the expedition went on by a 
roundabout way to the coast, and along it again north¬ 
ward. The progress became more and more difficult and 
dangerous ; it was all fresh ice, often not more than a few 
inches thick. From Cape Fligely, the most northerly 
point touched, another elevated point, named Cape Wien, 
was sighted in 83”, the most northerly point of the known 
earth. 7 ’hen the journey back again was more dangerous 
than the advance, but on the 25 ih of April the ship 
was seen on the spot where it bad been left. 

After a few days’ rest, very much wanted, a third expe¬ 
dition was made, again to the west—like the first—when 
a high mountain, Cape Brtinn, 40 miles from the ship, 
opened out a view over the mountainous country, with 
the Humboldt Peak, about 5,000 ft. high, as its culminat¬ 
ing point 

Already, in March, a council had been held, and the 
decision had been come to to abandon the ship and to 
try to make their way back on sledges and boats. On 
the 20th of May the colours were nailed to the masts of 


the ship, and the expedition started with three boats and 
as many large sledges. The exertions proved almost too 
much. The journey had to be made five limes over, three 
times tugging at boats and sledges, then twice back 
again. The continual south wind driving the ice north¬ 
ward seemed to make all efforts to get south useless, and 
after eight months’ toil it seemed as if nothing re¬ 
mained but to return to the ship and pass there 
another winter. In the second half of July, however, north 
winds set in with rain, loosening the ice, and breaking it 
up, until on the 13th of August the expedition got into 
free water. It was in the unusually high latitude of 
77^40'. Had it not been for this exceptionally favour¬ 
able state of the ice, the impression is that the expe¬ 
dition would not have been able to return. Now there 
was the pulling for the land. The crew and officers, 
divided into two watches, took it in turn day and night, 
so that forty miles’ progress was made daily. On the 
second day the mountain of Nowaja Saulja was sighted. 
There were still provisions for a fortnight. A portion 
was left on shore, and then the southern bays were 
searched for Russian fishermen. None were found at the 
Barents Islands ; bad weather set in, the sea ran high, all 
were wet through and unable to pull. It was already 
settled that the White Sea was to be made if no ship was 
found up to the 28th. However, on the 29th, two fisher¬ 
men were sighted in a boat belonging to the schooner 
NicolaVy which brought the expedition to Yard tic on the 
2nd of September, 

The new land, as far as discovered, is about the 
size of Spitzbergen, and consists of several large 
masses intersected by fjords and surrounded by islands. 
A large passage called the Aiistria Sound separates 
these masses and forks under 82" north latitude into 
a north-easterly arm, which could be followed up to 
Cape Pest in the furthest north. The mountains arc 
doloinitic. Their middle elevation is from 2,000 to 3,00a 
feet, only towards the south they may rise up to 5,000. 
All the depressions between the summits arc occupied 
by glaciers of gigantic si/c, as they only occur in arctic 
regions. The vegetation is much poorer tlian that of 
Greenland, Spitzbergen, or Novaya Zemlya, and in the 
south, except for Polar bears, it is devoid of animal 
life too. Several attempts were made to pa&s thiough 
the country, but they were found impossible, mountains 
barred the road, so progress was tried along the coast 
line, and the more the explorers penetrated north by 
west the more the temperature rose, and the coasts of 
Crovva Prince Rudolf Land were found to be tenanted 
by myriads of birds, elks, &c., traces of bears, foxes, and 
hares appeared, and seals lay on the icc. In spile of the 
treacherous nature ot the road, it was continued to 82“" 5', 
where, at Cape Fligely, a wide expanse of water only 
covered with ice of recent formation was seen. In spite 
of this the explorers think the oj>en Polar sea a delusion. 
Without raising a theory about the possible connection of 
this new land with Gillis Land in the south-west, the 
opinion is that it >K'ai:s out up to a certain point Peter¬ 
man’s assumption of an inner arctic archipelago. 

The fact of the expedition having found /lanw' in the 
newly discovered land seems significant of a channel, 
not invariably frozen in winter, between Franz-Jeseph 
Land and Spitzbergen, since hares do not occur in the 
latter. 

In Norway the members of the expedition were re¬ 
ceived with the greatest enthusiasm, at Hamburg they 
were welcomed like bringers of good tidings, and on their 
entry into Vienna they could not have received a greater 
ovation had they been the remnant of a conquering army. 
All this they have richly merited, and there can be 
no doubt that Lieutenants Payer and Weyprecht have 
won for themselves a place in the first rank of arctic 
explorers. 

A second Austrian Arctic Exploring Expedition is 
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being prepared at Vienna to start next summer. One 
half of the expedition will seek to advance to the north, 
under Lieut, Payer, by way of East Greenland, and the 
other half, under Count Wilczek, will proceed vi&, 
Siberia. The object of the expedition is to ascertain 
if the newly-discovered Franz-Joseph Land is a con¬ 
tinent or an island. 


THE AAfEElCAN ASSOC/AT/ON FOR THE 
ADVANCEMENT OF SCIENCE 

HE twenty-third meeting of this Association, which com¬ 
menced at Hartford, under the presidency of Hr. J. L. Le 
Conte, on Aug. 12, seems to liave been a successful one. 
Apart from iJie regular growth in prosperity which is exhibited 
every year, there was the unusual accession of the chemi'^ts, 
who have resolved to make their science strongly represented, and 
there was the excitement and interest which attended an impor¬ 
tant change in the constitution of the Association. The nature of 
the change we have already indicated (vol. x. p. 382). There 
was an unusually large attendance of the most eminent American 
representatives of science. The Association meets at Detroit 
next year on the second Wednesday of August. 

The president's address consisted chiefly of allusions to some 
of the principal scientific eventsof the year, and of a summary of the 1 
matters to come before the Association. At a later period of 
the meeting the retiring president gave his address, in which he 
reviewed the progress of scientific instruments and methods. 
We can only refer very briefly to some of the more important 
papers read. 

Ill a paper On the Periodk ity of the Rainfall in the United 
States in Relation to the Periodicity of the Solar Sfots^ by Prof. 
John brocklesby, the author concludes from his investigations 
that in the United States there is a connection existing between 
rainfalls and variations in the sun-spot area ; the rainfall rising 
above the mean when the sun-spot area is in excess and falling 
below it when it is deficient. 

Differential Measurements of Solar Temperature^ by Prof. S. P. 
Langley of Pittsburgh, Pa. After stating the aims of the 
Alleghany Observatory at Pittsburgh, and giving details of the 
work now carried on tlierc, consisting largely of observations and 
photographs of the sun, Prof. Langley said that there is a very 
wide variation in both the heat and light, and probably also in 
the actinic force of different parts of the sun. The difTerence is 
due principally, but not wholly, to differences in atmospheric 
absorption. Prof. Henry observed that the image of a sun-spot 
is colder than the photosphere surrounding it. Secclii has shown 
that the heat of the sun diminishes as we approach its edge, and 
he thinks that there is a different temperature at the sun’s 
equator and the poles. Prof. Langley gave details of his own 
experiments with a thermopile upon these points. He finds that 
the observation of Prof. Henry is correct But comparing the 
image of the spot with the photosphere immediately surrounding 
it, he finds that the image of a spot not far from the centre is 
uniformly warmer than that of the edge. To get the full signi¬ 
ficance of this observation we must consider that the image of the 
same spot is at the same time darker and colder than the photo¬ 
sphere near the centre, and darker and warmer than the photo¬ 
sphere near the edge. A series of measurements of the heat from 
the centre to the edge were made. 

It does not appear as the result of these experiments that there 
is so great a selective absorption of heat in the lower regions of 
the sun’s atmosphere, that when rays come from the edge of the 
disc and pass through a greater proportional thickness of his 
atmosphere, the heat is filtered from them and the light allowed 
to go through. Wc find that the heat falls away so very rapidly 
towards the edge as to indicate a much greater thinness of the 
solar chromos^ere than has been hitherto admitted. We appear 
to have been fed to the conclusion that there is a local obscura¬ 
tion over the spot very remarkable both in degree and kind. 
Prof. Langley exhibited a photograph of a sun-spot that looked, 
he said, like a sketch of a crystallising substance; when, however, 
we consider the enormous areas involved, we find the analogies 
of ciystadisation wholly fail us, and we may more probably 
account for the facts by a hypothesis of cyclonic action. He con- 
duded by pointing out the great value of these studies in connec¬ 
tion witb investigations in terrestrial meteorolo^. 

DistribuUon of the Poles of NehuUv^ by Prob Cleveland Abbe, 


of WasMngton. The general problem attacked in the present 
paper is the question whether there arc planes that nave a 
definite relation to nebula:. 

It may in general be stated that the positions of planes ot 
rotation among the nebula: do not show any such uniformity as is 
the case with the solar system : on the contrary, they are at all 
possible angles with eacn other. But there is this remarkable 
feature : that their nodes cluster about a point in R.A. t2h. 4500. 
and decimation 60® N., that point being the North Pole of the 
plane near which lie the majority of the so-called axes of rota¬ 
tion. 

Cave Fauna of the Middle States^ by Prof. A. S. Packard, jun., 
of Salem, Mass.—For about a month during the last part of 
April and early in May last, Prof. Packard was engaged with 
Mr. T. (r. Sanborn in exploring the caves of Kentucky under 
the auspices of the (Geological Survey of that State, Prof. Shaler 
accompanying Prof. Packard. They first examined the Mammoth 
Cave, and doubled the number of animals known to exist therein 
and in others adjoining. An exploration, with Prof. Shaler, of 
the Carter Caves in Grayson County, Ky., also revealed a rich 
fauna composed of twenty species. Prof. Packard also examined 
Wyandotte Cave alone, and found a wingless Procus and two 
species of Thysanura new to the cave. Several caves within six¬ 
teen miles of New Albany, Ind., at Bradford, were examined. 
Finally, a careful examination of Weyer’s Cave, in Virginia, 
and the adjoining Cave of the Fountains revealed a fauna con¬ 
taining some twenty species, no life having been previously 
reported from those caves. 

These results show a great uniformity in the distribution of 
life—more than would at first be expected, though these caves 
lie in a faunal region nearly identical as regards the external 
world, and the temperature of the 'caves is very constant. Still 
some notable differences occurred. 

Change by Gradual Modification not the Universal Law, by 
Thomas Meehan, of Germantown, Penn.—After adducing many 
instances in support of the theory that new forms are often 
generated by “ leaps,” Mr. Meehan concludes with the follow¬ 
ing proi)ositions ;—i. Morphological changes in individual 
])lants are not always by gradual modification'^'. 2. Variations 
from specific forms follow the same law. 3. Variations are often 
sudden and also of such decided character as to seem generic. 

4. These sadden formations perpetuate themselves similarly in 
all respects to forms springing from gradual modifications. 

5. Variations of similar character occur in widely separated 
localities. 6. Variations occur in communities of plants simul- 
taneoudy by causes affecting nutrition, and perhaps by other 
causes. Mr. Meehan argues from these premises that new and 
widely distinct species may be suddenly evolved from pre-existing 
forms without the intervention of connecting links. 

This paper provoked considerable discussion. Prof. Morse 
said that the impression seemed to prevail among a great many 
that Prof. Meehan’s pajier was an argument against Darwinism, 
while in reality, in whatever sense you look at it, it was a cor¬ 
roboration of the theory of evolution. Prof. C, V. Riley insisted 
that most of the circumstances cited by Prof. Meehan found their 
parallels in what were generally known to zoologists as well as 
botanists as “sports” or even “monstrosities,” and that Mr. 
Darwin himself had instanced some of the most interesting 
cases. 

Prof. Asa Gray remarked that he only wished to state in 
respect to variations occurring abruptly as they did, that 
those certainly were not the kind of things which Mr. Darwin 
would have regarded as in any way interfering with his 
view, and he did not think Mr. Meehan had rightly compre¬ 
hended the statement to which he had called atienlion. “ 1 think 
(pursued Prof. Gray) that the statement, whatever it is, taken in 
connection with the remark which Mr. Riley made, and which 
Mr. Darwin a good deal insists upon, viz., that he docs not look 
to monstrosities for the introduction of new forms, because the 
monstrosities may be expected to be taken out of relation to the 
surrounding circumstances, and that it is only those modifications 
which are in relation to surroundiug and changing circumstances 
tiial can be utilised and turned to account—is not to be found 
fault with. Mr. Darwin distinctly notes that monstrosities mav 
be hereditaiy, and so may be supposed even to be continued if 
they were sufficient in relation to surrounding circumstances. 
So, if Mr. Darwin readily takes into his view eWiges like that 
which everyone calb monstrosities, he may readily be expected 
not to regard it as any infringement upon the maxim that varie¬ 
ties should come into exbtence quite abruptly with ccnuiderahle 
differences. I think it is true that varieties are apt to arise In 
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that 'way with very considerable diiTerences, and so true that 
those surely arc not the kind of things to which Mr. Darwin 
looks as difficulties to overcome, but as stepping-stones in his 
way.” 

Glacial Phmoviena in the Sierra Net^ada^ by Prof. John Muir, 
of Oakland, Cal.—The studies of Prof. Muir referred particu¬ 
larly to that portion of the Sierra which is embraced^ between 
lat. 36® 30' and'31/, which measures about miles in length 
by about 60 in width, and attains an elevation along the axis 
from 8,600 ft. to nearly 15,000 ft. above the sea. All the indi¬ 
vidual mountains distributed over this vast area, of whatever 
kind, liave been brought into relief during the glacial epoch by 
the direct mechanical action of the ice-sheet and the glaciers into 
which it afterwards separated. The chief phenomena presented 
are :—(i) scratched and polished surfaces, (2) moraines, (3) mou- 
tonned rock-forms, and sculpture in general, as seen in valleys, 
ridges, lake basins, and separate mountains. 

The paper goes on to describe the lofty mountains distributed 
along the summit of the portion of the Sierra under considera¬ 
tion, which are almost wholly unexplored—Mounts Dana, I/yell, 
Whitney, and 7 yndall. The Pinnacles, which are the smallest of 
the summit mountainets, are de^ctibed in an interesting way, the 
author concluding that instead of each being formed l)y special 
upiieaval, or supposing that the chasms which separate them 
were made by sub'Sidence, they were formed by the removal of 
the materials which once fdled the intervening chasms. The 
fame truth applies to the larger peaks, and the author concludes 
this branch of h'ls subject by saying that they arc all residual 
masses of the once solid wave of the entire range, and all that 
would l)e required to obliterate their distinctive character would 
be the restoration of ,the materials which have been carried 
away. 

The next inquiry i.«!, what has become of this material, n<.»t the 
millionth part of which can now be seen ? and the autlior answers 
himself with the statement that glaciers were the transporting 
agents, and that in forming the basins and valleys in which they 
flowed, they carved out the summit peaks. This is so important 
a proposition as to demand careful attention to its pi oof. This 
proof is brought forward in detail. Subsequently, granting this 
proposition to be true from the proof, the author is obliged to go 
on to show what force or forces have sharpened the crests, which 
bear no trace of glacial action, and w'hich were probably always 
above its reach. Next is considered the formation of special 
groups of mountains, and the geological effects of &hadow\s- in 
prolonging and intensifying the actions of portions of glaciers, 
as shown in moraines, lake basins, and in the difference in form 
and sculpture between Uie north and south sides of valleys and 
mountains; especially as to their effects in the segregation of 
mountain masses. Also as to the effect of physical structure 
upon surface features, and the cause of the absence of wcll- 
maikcd individuality in summit mountains. 

Trof. F. W. Clarke, of the University of Cincinnati, read a 
paper On the Molecular Volume of Water of Crystalhsatton, lie 
stated that, to the chemist, it is important to get at some distin- 
gui'^hing character between water of crystallisation and true 
water of hydration. 7 'his character may be found by a study of 
the molecular volumes of various hydrated compounds. If we 
determine the molecular volume of frozen water, that is ice, we 
shall find it to be 19*6. If that water unites to form a hydrate 
or a crystalline salt, contraction ensues, and by studying that 
contraction we get at curious results. In the case of water of 
crystallisation, Prof. Clarke has studied over thirty salts, and in 
every case the molecular volume of the water is about 14. With 
water of hyclraticn no such regularity is found. Evidently, then, 
when water unites with an anhydrous salt from water of crystal¬ 
lisation, all the condensation which occurs is on the part of the 
water, the volume of the molecule of the salt itselt remaining 
unchanged. 

Prof. Clarke also read a paper On the Molecular Heat of Simi- 
lar Compounds, Prof. Clarke said that it is commonly thought 
that similar compounds have equal molecular heat. This is only 
approximately true. In comparing about twenty series of similar 
compounds, Prof. Clarke finds that the molecular heat increases 
slightly with the molecular weight, though in a very different 
ratio. In comparing all the extant determinations of specific ! 
heat, he has found only two or three exceptions to this rule, and 
even they were doubtful. 

Prof. R. E. Rogers, of the University of Pennsylvania, 
read a Notice of Prof, A. A\ Eaton's nciv Compound One- 
Mim Spectroscope. The instrument is the invention of a 
Brooklyn chemist, and is by himself named ** a direct-vision 


spectroscope.” It consists of a thick plate of glass with parallel 
sides, united to one of the faces of an ordinary bisulphide of car* 
bon prism, or a prism of dense flint-glass. According to the 
amount of dispersion desired, the light is made to enter either 
on the end of the glass plate or on the opposite face of the 
bisulphide prism. The results obtained from this instrument are 
as follows:—The dispersion of this compound prism is nearly 
four limes greater than that of the ordinary 60" prism. The 
mean emergent ray is practically parallel to the incident ray. 
It does not deflect the ray from its original path. Many 
Fraiienhofer lines are visible by this prism with the naked eye, 
while with the observing telescope all the prominent lines are 
clearly reversed, without the use of the slit or collimator, by 
merely throwing a strong beam of light by means of a mirror. 

Dr. J. H. Mellichamp, of Bluffion, S.C., gave an account of 
some recent oliservations at Bluffion upon the Sarracenia vario- 
which abounds in that locality, 'rii's species of the pitcher 
plant has an elongated, conical, erect leaf, with a broad lamina 
curved over the opening, and a wide longitudinal wing upon one 
side the whole length of the tube. Tlie iq>pcr portion is veined 
with purple, the intervening spaces being white and diaphanous. 
Dr. Mellicliam[} establishes the following points:—The base 
of the tube secretes a watery Iluid, which is not sweet nor 
odorous, but which proves fjuickly fatal to all insects that 
fall into it. 'Flie whole inner surface is covered with very 
minute prickles, perfectly smooth and pointed downward, 
which render it impossible for an insect to ascend by walking, 
even when the leaf is laid nearly liori/ontnl. Within the some¬ 
what dilated rim of the tube there is a band half an inch in width, 
doited with a sw'cet secretion, attractive to insects, hut not in¬ 
toxicating. This alsti extends downward along the edge c>f the 
outer wing to the very ground, thus alluring many creeping 
insects, and especially ants, to the more daiigcToirs feeding- 
ground above, where, once losing foothold, it is impossible to 
regain it. Even flies escape hut rarely, the form of the tube and 
lid seeming to effectually obstruct their flight. As the lesult, 
the tube becomes filled to the depth of some inches with a mass 
of decaying ants, Ihes, hornets, and other insects. Within this 
th(‘re is alw'ays found a white grub feeding upon the material 
thus galherecJ, perhajis the larva of a large fly which has been 
observed to stand upon the edge of the tube and drop an egg 
within it. Soon after the full devclo|)mcnt of the leaf the upper 
) ortioii becemes brovin and shrivelled, which is due to still 
another larva, the young of a small modi, wliich feeds upon the 
.substance of the leaf, leaving only the outer epidermis, and 
works its way from above downward till in due lime it hpins its 
cocoon, suspending it by silken threads just above the surface of 
the insect d'bris at the bottom. The w'hole forms a scries of 
relationships and an instance of contrivance and design, the full 
jiurpurt of which is still by no means fully understood. Oilier 
species of the genus, as also the allied Darlingtonla of California, 
manifest the same purpose of insect-capture, whatever the final 
object may be. 

As complementary to Dr. ]VIeUichamp*s paper, Prof. C. V. 
Riley gave an account of his investigations on the insects more 
particularly associated with Sarracenia variolariSy which wc shall 
reprint separately in an early number. 

Number and Distribution of Fixed Stars is the title of a paper 
read by Prof. B. A. Gould, of Cambridge, Mass. 7 'he great 
work of Argelander undertook no less than a complete census of 
all stars in the nor them hemisphere to the ninth magnitude 
inclusive, with as many as possible of the magnitude 94, This 
was successfully executed, and an association comprising the 
great majority of northern observatories is now employing the 
working list thus obtained for the construction of a catalogue to 
fix star-places with the utmost attainable accuracy. The magni¬ 
tudes are given to the tenth of a unit, from a number of observa¬ 
tions on each, in the published catalogue, after having been first 
estimated by half units. 

Prof. Littrow of Vienna made a careful enumeration of stars 
for each magnitude, to ascertain whether an approximate uni¬ 
formity in the distribution of stars was indicated. If the magni¬ 
tudes depend upon distances from us, and the stars are distributed 
with uniformity in space, the number cf stars of any given 
magnitude should be proportioned to the spherical area within 
which they are observed. The truth of the hypothecs may be 
inferred irom the degree of accordance between the numbers of 
stars of given magnitudes in the catalogue,{and numbers computed 
from the contents of imaginary spherical shells whose radii 
w'ould correspond with the respective magnitudes. An approxl- 
mute indication might be obtained of the relative distances of 
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each magnitude. Notwillistanding the difficulties which are 
incident to this method, due to inevitable errors of observation 
and comparison, Littrow believed that a sufficient degree of 
uniformity was demonstrated to justify faith in the general theory 
that there is a considerable degree of uniformity in the distances 
of the fixed stars within his investigation, and that there is 
warrant for applying his formulas—the results of his research— 
to regions outside of his limits. Discussing the numbers in 
Avgelandcr's catalogue assorted by units as far as the eighth 
magnitude, he obtains the fraction 0*423 for the ratio of 
brilliancy between stars of two successive magnitudes; assorted 
by half units, the fraction is (including SJ) 0*431. Kach compu¬ 
tation gives the distance of a star of the eightli magnitude as 18, 
that of a star of average first magnitude being taken as a unit. 
The discordances between the results given by the empirical 
values of the formula and those from the enumeration of the 
catalogue are large, amounting to 39 per cent, for stars of the 
fourth, and 44 per cent, for stars of the ninth magnitude. 

The recent coinidction of our Argentine Uranometry deter¬ 
mines the actual magnitudes foi all stars easily visible to the 
naked eye throughout the heavens. Trof. Gould thinks it im- 
jirobablc that the error of individual ningnitudos exceeds the 
tenth of a unit. IVof. I Icis has revised and extended Argelander's 
work to the nearest third of a unit for all stars visilde in Central 
Europe with the naked eye, his lowest limit being CJ. The 
Argentine woik furnishes similar data with respect to the stars 
in the southern hemisphere. Prof. Ciould lias carefully studied 
the lesultsol' Littrow’s enunieration, is convinced of the accuracy 
of his computations, and accepts his formula as the best obtain¬ 
able. Pjol. Gould has extended a similar comparison to all the 
stars in the heavens of the sixth magnitude, using the numbers 
ami magnitudes furnished by tlie ur.inomctrics, and obtains the 
value of the constant as 0*482. The accordance of this with 
observations may lie jmlgcd from the following table : — 


NUiMlIF.k OF F1XKI> SfAkS. 


JVl.iifni- 

Ai.crei 


UkANOMUTiillts. 

Wiioi 

K SXV. 

liule. 

('oiinU 

F.»j 

JSIortirii. 

Suutli’ji. 

Observ. 

l'’oriiiub. 

i 

(j 

4 

8 

(» 

*4 


li •• 

4 

4 

7 

4 

i I 


2 



=5 

w'O 

4-; 

yg 

A, .. 

12 

1-^ 

{S 

'M 


5t» 




S'l 

4T 


85 

.5' - 


53 

I'M 

S7 

lf>0 


A 



1 ' 

1 fji 1 

24iJ 

257 

iji .. 

1 10 

TulJ 


*54 

40S 

444 


37'.> 




fi 

768 

t 1 

4'>3 


(w>(j 

:/> i 

T,a5g 



I,-*4*’ 




Ny 


ci .. 


2,3:-^ 

— 


— 


7. 


4» '3^*- 

— 

J.3»7 

— 

O.H79 

7i •• 


J-j,io7 

— 


— 

11 


I 

I--, 

— 

- 


20,58-2 

K' .. 

2!!, 481 » 

17 

— 

— 

—‘ 

35. bo I 

y 


5 b 37^^ 

— 

— 

— 

61,582 


'I’lic columns under “ Argclander” give the numbers obtained 
respectively by enumeration and by the formula thence deduced, 
from the Ihtrchmusietmi^^ and, of course, ap])]y only to the 
northern hemisphere. The columns under “ U ranomclries ” are 
deduced from Jlcis^s Atla!> Calcstis for the northern sky and 
from the Argentine Uranometry lor the southern. Undej* the 
“ Whole Sky ” the first contains the sum of northern and southern 
stars from the columns immediately jireceding ; the .second the 
numbers comjiiitcd on the hypothesis of uniform distribution in 
space and equal brilliancy. Comparing these numbers with 
those obtained from llie DnrchmitsUrHttg^ the latter must of 
course be doubled. 

The carefully determined numbers of bright stars from the 
Uranometry alford no greater support to the hypothesis than 
those obtained from the Durchmustcrung, While a general 
similarity between the numbers of count and of theory is apparent, 
the accordance is sufficient to warrant deductions which are not 
esseutially vague. Still the approximate accordance, as far as 
it goes, may lurnish us with a constant magnitude ratio for crude 
estimates in cosmical inquiries. 

If we assume, according to hypothesis, an equal number of 
stars in each hemisphere, there are altogether not less than 
15,300 stars as bright as the seventh magnitude. But since the 
count indicates an excess of bright stars in the northern sky, 
there may be a thousand more, as given by the formula. The 
numbers of the Durchmusteruag imply tlie existence of over 
200,000 stars as bright as the ninth magiiitude, though the 
magnitudes of faint stars in that work seem given on the average 
a little too bright. The average distance of ninth magnitude 
stars seems to exceed 25. The manifest agglomeration of faint 


stars in tlie Milky Way shows the inapplicability of the hypo^ 
thesis to stars fainter than a certain magnitude. The limit o^ 
applicability is probably considerably beyond stars of the seventh 
magnitude or distances twelve times the average of first magni¬ 
tude stars. There is no contradiction in all this to the well- 
loiown fact of accumulation of brighter stars in certain regions. 

Willi regard to the belief that the number of *star5 of any 
given magnitude diminishes with their distance from the Milky 
Way, Prof. Ciould says that in tlie clear atmosphere of Cor¬ 
doba the existence of a bright stream of stars was very notice* 
able, including Canopus, Sirius, and Aldcbaran, with the most 
brilliant ones in Carina, Coluinba, Canis Major, the IMciades, 
&c., and skirting the Milky Way on its preceding side. On the 
opposite side of the galaxy the same was true, the bright stars 
fringing it in a stream that leaves it at Alpha and Beta Ceiitauri, 
comprises the constellation Lupus and a great part of Scorpio, 
and extends onward through Opliiucus toward Lyra. Thus a 
great circle or /one of bright stars seems to gird the sl:y, inter¬ 
secting with the Milky Way at the Southern Cross, but far more 
conspicuous on the other. 'I’he northern intersection of this zone 
Prof. Gould finds in Cassioj)cia, which is diametrically opposite 
to the Stmthern Cross. The right ascension of the northern node 
is oh. 5*^™' ; the southern 12 li. 50 in. ; the declination about 
6o'\ and very near the points where the great circle of the 
Milky Way has its maximum declination. The inclination of 
this stream of stars to the Milky Way is about 25'“; the Pleiades 
occupying a point just midway between the nodes. Prof. Gould 
after making this discovery found that it had been paitially an¬ 
ticipated by Sir John llcrschel, so far as tlie ixcogniliou of a 
portion of the zone was concerned. The two classes of con¬ 
siderations—the approximate method furnished by llic hypo¬ 
thesis of an equable distribution of stars, and the existence 
Ilf a well-marked zone of very bright stais as much in¬ 
clined to the Milky Way as the cf|uator is to the eclijitic, may 
assist in determining the position of our sun with reference to 
its own cluster, that of the cluster itself, and the scale of dis¬ 
tances between its constituent stars. 

Prof. Wright read two papers on cognate subjects, one On the 
tfsc of Natural Iwin Crystals of Quart:: in the construction of 
Pohuhiopcs^ and the nature of the Zodiacal TJt^ht and the 
distribution of matter whuh occasions it, —Prof. Wright gave 
reasons fin* doubting whether the hypothesis of bodies rotating 
around the sun in all directions, and within the orbit of the earth, 
will account for the zodiacal light. The observed fui ni of the 
zodiacal light is consistent with the supposition tliat the reilccting 
bodies move in long orbits—/.t*., orbits of great eccentneity, 

Small Brains in Tertia/y Mammals. —Prof. Marsh compares 
the mammals of the ICocene, Miocene, and J'liocenc, with the 
result that in the case of the animals observed, Dinoceras and 
Brontotherium, a very distinct and remarkable development of 
brain from the lower to tJie liiglier formations. 

Summer Dormancy of Buttcrjly Lanuc, by Pi of. V. Riley, 
of St. Louis. —In this pa])er the aullior, referring to Mr. S. H. 
Scudder’s paper in the Amoican Naluralist for Sept. 1873, gave 
the results of his observations on the larvae of Phyciodes nvctcis^ 
some of which appear to remain in a dormant slate through tlie 
summer and succeeding winter. 

The Disintegration of Koefs^ by l*rof. T. Sterry Hunt, of 
Boston.—This subject tlic speaker had noliceil briefly in a com¬ 
munication to the Association last year on the geology of the 
Blue Ridge. The change of the rocks in question is a chemical 
one, whicli is the most obvious in the ease of crystalline rocks; 
the feldspar loses its alkalies and j>artof its silver, being changed 
into clay, anti the hornblende its lime and magnesia, retaining 
its iron and peroxide, h'rom this results a softening and deca^, 
to greater or less depths, of the strata, so that while they still 
retain their arrangement, and are seen to be traversed by veins 
of quartz and metallic ores, the strata arc often so much changed 
to depths of one hundred feet or more from the surface as to be 
readily removed by the action of the water. 

Pog Signals and Transmission of Sounds by l^rof. Joseph 
Henry, of Washington.—Prof. Henry does not exactly accept 
the deductions recently made by Prof. Tyndall, having himself 
observed a large number of similar phenomena, and attiibuting 
them to refraction, not absorption, of sound by wind and other 
causes. Prof. Henry found Tyndall’s explanation, that a mixed 
atmosphere absorbed sound, inadequate to explain the facts. The 
jiractical interference, and thereiore the practical absorption, 
must be very inconsiderable compared with the volume of sound. 
In the case of the syren, such is the intensity of the sound that 
it would cause sand to dance on a stretched membrane at a dis- 
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tance ot one-and-a-half miles, while a 2Soo^pound bell would 
not set the same sand in motion at a distance of thirty yards. 

It has been frequently observed that a distinct echo is some¬ 
times obtained from the ocean. Prof. Tyndall tliinks the reflec¬ 
tion is from surfaces of wind. Prof. Henry thinks it is from the 
surface of the waves of the ocean, and that the sound is aftA- 
wards refracted by the wind. 

In a paper On the Tails of ComdSy Mr. Henry M. Parkhurst 
^ endeavours to give data for predicting the form and appearance 
of these appendages. 

Thermo-electric Properties of Afineralsy by Professors A. 
Schrauf and E. S, Dana.—The interesting investigations of the 
late Gustave Rose, an eminent mineralogist at Berlin, have, 
during two or three years past, excited considerable interest in 
this subject. He began with the fact first announced by Ilankel 
that some crystals of pyritc and cobaltite are electrically positive 
and others negative, and the endeavour to explain this opposite 
character on the assumption that it was connected with a condi¬ 
tion of the right and left hemihedrism characteristic of both 
species. This touches a fundamental point in molecular physics, 
and if it could be sustained, Rose’s hypothesis would be very 
valuable. 

Schrauf and Dana, however, after the examination of a large 
number of minerals, comprising nearly all the metallic sulphids, 
have come to the conclusion that the cause of the variation of 
electrical character in this species must be sought elsewhere. 
They attribute it not to an opposite molecular condition shown 
in the hemihedral crystals, but to a change in chemical composi¬ 
tion. They call their attention, in the first place, to the series of 
Seebach, where, for example, platinum occupies a varying posi¬ 
tion according to its degree of purity; moreover, they urge that 
the single case observed by Stefan, where some specimens of 
granular galena are positive and others of crystallised galena 
negative, is strong evidence against the influence of hemihedrism, 
as nothing of the kind can be assumed here. The force of their 
argument lies in the fact that they have found several other well- 
denned cases of minerals having peculiar varieties, and that 
among minerals crystallising holohcdrally. Chemical analyses 
were here desirable to show how far the material under investiga¬ 
tion varied in composition. In the absence of these, however, 
the .specific gravity was resorted to as an indicator of the chemi¬ 
cal character. 

This afforded decisive results of plus and minus varieties of 
species, showing a decided diflercncc in tlcnsity and imjflying a 
corresponding change in composition. This v\as true also, in a 
marked manner, of cobaltite, and in a somewat less degree of 
pyritc, showing in each case where the explanation for the elec¬ 
trical character was it> be looked for. 

Several other conclusions were deduced from the long list of 
observations contained in the paper, but the foregoing will be 
sufficient to indicate its principal points. 

Distribution of American Woodlands, by JVof. Wm. 11 . 
Brewer, of New Haven.—The flora of the United States, the 
author said, is believed to contain over 800 woody species, and 
over 300 trees. Of these trees, about 250 species arc somewhere 
tolerably abundant, about 120 species grow to a tolerably large 
size, 20 attain the height of 100 ft, 12 a height sometimes of 
over 200 ft., and a few - perhaps 5 or 6—‘a height of 300 ft. 

Notes on 7 'ree Growthy by Prof. Asa Gray, of Cambridge, 
Mass.—Whether the trunk of a tree increases in length, in the 
parts once formed, is still an open question in the popular mind. 
From careful observations made by I'rof. Gray and many others, 
the conclusion is that the trunk.s of trees do not grow in length. 

Natural History at Penikese, by Prof. F. W, Putnam.—In 
speaking of the method of teaching at Penikese School, Prof. 
Putnam said :—“ Text-books are not allowed. Our way was to 
give e ch .student a specimen of fish and ask him or her to study 
that nsh and teU the instructor what had been observed. Thus we 
developed their powers of observation upon the external character 
of the fish. After they had studied the fishes for about two days, 
they were called upon to state what they had seen. Then the 
anatomy of the specimens was gone into, and the students were 
W on step by step until they had secured a very firmly founded 
Idea of the structure of a vertebrate animal. Then we asked 
qu^tions as to the character of vertebrates, and finally they began 
to be onginal investigators. We really demonstrated in a practical 
way the subject, which is exciting so much attention now, of co- 
^ucation of the sexes. We found that the ladies of the school 
^pable in every way of making careful dissections and 
work they had done as the 
S cn, and, m fact, four or five of the ladies became original 


investigators before any of the gentlemen. This showed con* 
clusively that the ladies had the power of becoming original 
investigators in science if they only would give the application.” 

Organic Change produced in the Bee, by Sophie B. Herrick, of 
Baltimore.— This was a very interesting paper, containing the 
authoress’s own observations and experiments on bees. 

The Reversion of Thorow^hbred Animalsy by Prof. Wm. IL- 
Brewer. —It is often claimed that if the care of man be with¬ 
drawn an improved breed will retrace the steps of its ancestry 
and revert to its original characteristics. For some years Prof. 
Brewer has been investigating this subject and seeking for proof 
of the alleged tendency to reversion. To carefully-worded in¬ 
quiries in writing, following upon every report of such “ rever¬ 
sion,” Prof. Brewer has received very numerous replies, and they 
are unanimously in the negative. I'his is certainly remarkable, 
following upon the confident assertions that animals so frequently 
exhibited the alleged tendency. The inquiries were pushed in the 
specific localities where the reversion was said to have occurred ; 
the questions have been put to a large number of stock-breeders, 
and finally have been made by means of a printed circular. But 
the result was always the same, except that a smile of incre¬ 
dulity extended over the faces of some stock-breeders when such 
inquiries were put to them, and they feared they were to be 
made the victims of a “sell.” No instances of the allcgetl 
“ reversion ” having been authenticated in Prof. Brewer’s expe¬ 
rience, he asked the Association to aid in exposing and refuting 
the pernicious notion. 


REPORT OF PROF. PARKKR^S HUNTERIAN 
LECTURES ^^ON THE STRUCIHRE AND 
DEVELOPMENT OF THE VERTEBRA 7 E 
SKULL^^* 

VII.— Skull of the Snake (Coluber natrix). 
MONG the most noticeable features of the Ophidian 
skull may be mentioned the ivory-like texture of the 
bones, the immense strength and compactness of the 
brain-case, and the equally remarkable mobility of the 
facial bones, the maxillary and palatine ajiparatuses and 
the lower jaw being arranged in such a way as to allow of 
the greatest possible extension of the mouth during de¬ 
glutition. Another important characteristic is the bony 
completeness of the brain-case, which is as thoroughly 
closed in as that of a mammal, scarcely any part of its 
walls being formed in the adult cither by cartilage or 
fibrous tissue ; the inter-orbital septum, also, or laterally 
compressed anterior moiety of the basis cranii, so charac¬ 
teristic of the Sauropsida, is absent, the base of the skull 
being flat throughout, and abruptly terminated in front. 
But the most interesting and at the same time most 
anomalous feature is the persistence of the fietal trabcculx*, 
in the form of two slender cartilaginous rods (Fig. 23, Tr), 
lying in grooves on either side of the parasphenoid. 

The hinder part of the skull is formed by a well-ossified 
occipital segment, the four elements of which are firmly 
united with one another by suture ; the single convex 
occipital condyle is borne chiefly by the basi-occipital, the 
exoccipital, however, taking a considerable share in its 
formation. The basi-occipital is continued forward by a 
broad, expanded, basi-sphenoid, produced anteriorly into 
a slender prolongation or rostrum (Fig. 22, Fa.S), which 
underlies the front half of the brain-case, and answers to 
the parasphenoid bone. 

The parietals arc completely fused together in the mid¬ 
line, where they arc produced in the Pythons and Boas into 
a strong sagittal crest for the attachment of the temporal 
muscles. In their hinder half they are simply roofing bones, 
as in Lizards and Amphibia; but in front of the auditory 
capsule they extend downwards (Fig. 23, Pa^) and meet 
the parasphenoid, forming with it a complete cylindrical 
cavity. The frontals, unlike the parietals, have only a 
sutural union with one another ; but they, too, are produced 
downwards (FF), and, moreover, come into contact with 
one another below, above the parasphenoid, so as to form 

* Conlluued from p 350, 
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unaided the whole of the anterior third of the brain- 
case—roof, walls, and floor. There is yet another im¬ 
portant feature in these curious bones—the cylindrical 
cavity which they enclose is divided in front by a double 
pillar of bone, to which each frontal contributes its own 
half, and on either side of which the olfactory nerves pass 
to the nasal sacs : in this way a remarkable resemblance, 
both in form and position, to the frog’s “ girdle-bone ” is 
produced ; an analogy, indeed, which only the study of 
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Fig. 21.—Skull of Suukc (upjier view). Tr, Os transverstjm 


development can show to be as far as possible from a true 
homology. 

Interposed between the anterior border of the ex- 
occipital and the posterior border of the descending 
portion of the parietal, is a stout irregular bone, which 
anyone studying the adult skull only would certainly 
look upon as the periotic or ossified otic capsule. As a 
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Fig. 2«.—Skull of Snake (under view). Rpl. splenial; Cor, coronary; Ang, 
angular; S. Ang, supni-angul.'ir. 

matter of fact, however, it is both more and less than this. 
In the young state it consists of two perfectly distinct 
ossifications, between which the fifth nerve makes its exit. 
Now, this nerve (see Naturf, vol. x., p. to) marks the line 
of demarcation between the posterior boundary of the 
parietal segment and the auditory capsule; the bone in front 
of it is, therefore, the alisphenoid, and that behind it the 
prootic, the latter being further determined by the fact 
that it loflges the main part of the vestibule, of the anterior 


and horizontal canals, and of the rudimentary cochlea. 
The remaining elements of the ear-capsule are, in the 
adult, quite undistinguishable ; it is seen, however, that 
the arch of the posterior canal, as far forward as its junction 
with the anterior, extends into what appears to be the 
supra-occipital, and that the ampulla of the posterior and 
the hinder portion of the horizontal canals invade, in like 
manner, the ex-occipital. The explanation of this seemmg 
anomaly—so common in the Sauropsida—is to be found, 
in the snake at the time of hatching, when the pro-, epi-, 
and opisthotic elements arc perfectly distinct from the 
neighbouring bones as well as from one another: as 



Fig. 23. '"Skull of Suftke (side view, with jaw^ removed). Col, cohim-lla, 
dLspla(,cd from the feiie^tta ovalis, wllli whlclt it is coiiiiecLcd by a 
dotted line. 

growth proceeds the cpiotic becomes firmly anchylosed 
with the supra-occipital, and the opisthotic with the ex- 
occipital; the prootic, at the same time,remaining separate 
from the bones with which it is naturally related, acquires 
an intimate connection with the alisphenoid, forming with 
it the seeming “ periotic " of the adult snake. 

At the sides of the frontal region, and forming the 
anterior and posterior boundaries of the orbit, arc two 
representatives of the “ lateral line scries " so prominent 
in osseous fish: these are the antorbital and the post¬ 
orbital. The antorbitals are large triangular bones, and 
between them lie the nasals, which together have a rhom¬ 
boid form, and the inner edges of which are turned down¬ 
wards, forming vertical plates similar to the inter-olfactory 
pillars of the frontals. In front of the nas.als, and form¬ 
ing the termination of the snout, is the small toothless 
prcmaxilla, an azygos bone, with short nasal, maxillary, 
and palatine processes. The vomers are two hollow, 



Fig. 24.— ChonJro-CTaiiium of Kinbryo Snake (upper view), p.b.c f, pos 
terlor basi-crani.il fontiiiicllc. 

scroll-shaped bones, bearing on their excavated upper 
surfaces the nasal glands; the ducts of these pass 
through a notch in the outer border of the vomers, which 
is converted into a loramen by means of a triangular 
ossification, the septo-maxillary, here attaining its greatest 
development. The duct of the nasal gland is also sup¬ 
ported on the outer side by two labial cartilages (1). 

The foregoing bones are all compactly united with one 
another; the remaining ones, forming the powerful man¬ 
ducatory apparatus of the upper and lower jaws, are 
articulated only by loose fibrous tissues, and are thus 
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rendered capable of the greatest possible amount of 
extension. 

On the upper surface of the skull, clamping the lateral j 
occipital region and projecting backwards for fully half 
Its length beyond the latter, is the flat sabre-like squa¬ 
mosal (Fig, 21, Sq), articulated to the hinder end of 
which, and^ thus carried completely away from the audi¬ 
tory region, is the quadrate, a stout bone passing 
obliquely downwards and outwards, and giving attach¬ 
ment by a rounded pul Icy-like suifacc to the mandible. 
On the inner edge of the quadrate, and partly coalesced 
with it, is a small nodular ossification representing 
the stylo-hyal (Figs. 21 and 22, St.Hy). The palatines 
and pterygoids are well developed and bear large recurved 
teeth; the latter extend backwards to the quadrate, to 
which they are united by ligaments just above its articular 
surface. The maxilhc arc large strong bones lying parallel 
with the palatines and the front half of the pterygoids, 
and forming an outer dentigerous arch. I Jet ween the 

hinder end of the maxilla and the centre of the pterygoid 
runs a stout bone, the os transversiim, found in this dis¬ 
tinct form in .all Opliidia, as well as in Lacertilia and 
Crocodilia, and occurring as a rudiment in some birds. 

The two rami of the mandible are united at the sym¬ 
physis by elastic fibrous tissue only, and each consists of 
six separate ossifications more or less fused together in 
the adult. These are the articular (Art) coming into 
relation with the quadrate, the angular (Ang) and supra- 
angular (S. Ang) applied, one above and one below, to 
the outer surface of the articular, the dentary (D) bear¬ 
ing the teeth, and the splenial (Spl) and coronary (Cor) 
appearing only on the inner surface. 

The columella or auditory ossicle is extremely small in 
the common snake (Fig. 23, Col), and consists of a plug 
of bone fitting into the fenestra ovalis by a rounded disc¬ 
like end, the stapes, and of an extremely short rod 
anchylosed with and projecting backwards from the 
disc, which is all that represents the stapedial bones of 
the frog. In many of the larger serpents, both venomous 
and liarmless, the columella is a rod of very considerable 
length, lipped at its end, in some cases, by an expanded 
cartilaginous flap, the homoiogue of the extra-stapedial. 

The earlier stages in the development of the snake’s 
skull have been well worked out by Rathkc (“ Kntwickc- 
lungsgeschichte der Natter "). Abstracts of his views will 
be found in Prof. Huxley^s Croonian Lecture (Proc, Roy. 
Soc., 1858), and in the “ Elements of Comparative Ana¬ 
tomy''of the same author (p* 237). The earliest stage 
described by the lecturer corresponds with Rathke's 
third period, when chondrification is already thoroughly 
established, and the slender trabecuke have united 
behind with the investing mass, and in front with each 
other (see Fig, 24). The notochord (Ch) reaches only to | 
the middle of the broad investing mass (I.M), a large 
membranous space, the ‘^posterior basi-cranialfontanelle" * 
of Rathke (p.b.c.f) being between its anterior pointed 
end and the “ anterior busi-cranial fontanelle," or pitui¬ 
tary space. A large occipital ring is already formed by 
the growing up of the investing mass around and above ; 
the neural canal, and articulating with its edges arc the ] 
sub-lriangular audito^ capsules, on which the elevations 
caused by the semicircular canals (a.s.c, p.s.c, h.s.c) arc j 
particularly well marked. The trabeculm diverge strongly 
m the pituitary region, in front of it run almost parallel, 
having between them the tissue from which the para- ^ 
sphenoid is afterwards formed, and eventually unite and 
expand into the large reniform roofs of the nasal sacs ( 
(Na). The alisphenoids (Al.s) arc already chondrified, ^ 
but the orbito-sphenoids (O.s) are backward in develop- 
inent, being mere patches of indifferent tissue in front of 
the exit of the optic nerve (II), The mandibular arch is 
completely divided into a short quadrate and a long ii 
Meckel's cartilage. The hyoid arcli is cartilaginous only in ^ 
Its upper part, and its apex is already fused with the stapes, u 


In the second stage all the bones of the adult have 
appeared with the exception of the alisphenoid, orbito- 
sphenoid, columella, stylo-hyal, and otic bones. The basi- 
occipital arises in the same manner as the urostyle of a 
frog or osseous fish,* as a bony deposit in the sheath of the 
notochord, affecting subsequently the surrounding carti¬ 
lage ; the basi-sphenoid makes its appearance as a pair of 
ossific centres, one on each side of the apices of the tra¬ 
becuke, where they join the investing mass. The parietals 
and frontals are quite normal in their development, arising 
as symmetrical ossifications in the supero-lateral region of 
the membranous cranium, and only acquiring their 
anomalous adult character by downward extension 
towards the base of the skull at a later period. In this 
stage a segment has separated from the hyoid arch and 
attached itself to the inner border of the quadrate : this is 
the stylo-hyal, the remainder of the arch now constituting 
the columella. 

In the third stage, consisting of snakes at the point of 
hatching, all the ossifications have appcarctl, with the 
exception of the orbito-sphenoid, which is unusually late 
and uncertain in its development. Resides the three 
chief otic centres, which arc perfectly distinct from the 
occipital regions, a plate of bone is to be seen in this 
stage within the lower edge of the squamosal: this answers 
to the cctosteal plate of the ptcrolic, so largely developed 
in osseous fishes. Lastly, the jaws have acquired their 
adult character by the loosening of the quadrate from the 
auditory capsule and its retrogression to its adult posi¬ 
tion, articulating with the hinder end of the backward- 
turned squamosal. 


NOTES 

A AtovEMicN'l which has been for some time on foot for 
establishing in London a School of Medicine for Women is now 
so far matured that the school will be opened fur the winter 
toim on Oct. 12, in commodious premises, 30, Henrietta Street, 
Urunswiclv Square. The full staff of lecturers has not yet been 
appointed, but among those who have already consented to take 
part in the instruction are i)r. King Chambers in the practice of 
Medicine, Mr. iJerheJey Hill in Surgery, Mr. A. T. RorUm in 
Anatomy, Hr. Sturges in Mateiia Mcdiea, Mrs. Garrett Ander¬ 
son in IMidwifcry, Mr. Critchett in Oplithalinic Surgery, Hr, 
Clieadle in I'alhology, Mr. Heaton in Chemistry, and Mr. A. W. 
IJcnnett in IJotany. The following gentlemen have, in addition, 
consented to serve on the CouncilDr. Rilling, Hr. Uuchanaii, 
Mr. Ernest Hart, Prof. Huxley, Hr. llughlings Jackson, Hr. 
Murie, Hr. F, l*ayiie. Dr. W. S. Playfair, and Dr. liurdon- 
Sanderson, as well as Dr. Elizabeth Iflackwell. A fair number 
of students arc already enrolled. It is intended to build a 
detaclied dissecling-room in the garden attached to the house. 

Dr, WnxiAAi Ruthkrforp has been appointed to the 
IVofcssorship of I'liysicdogy at the University of Jidinburgh, 
vacated by the ignatioii of Dr. J. Hughes Rennclt. Dr. 
Rutlierford, in accepting his now appointment, vacates the 
Professorship of rhy.dology at King’s College, J^oiidoii, the 
Assistant-Physieiansliip at King’s College llo.spital, and the 
I'uIIeriaii Professorship at the Royal Institution. The duties of 
the first of these will most pro]>ably be undertaken, during the 
coming session at least, by Dr. David Ferrier. 

Dk. Adolf Bernhard Mevek, the recent explorer of New' 
Guinea, Jias^becn appointed director of the Zoological Museum 
at Dresden, in succession to Dr, Reichenbach, who lias retired. 


^vertebr® at the termination of the 
it? thi* a?. a protehb of al)j,orpuon, and a single ossification appearing 

l notochord coiistilutes the urostyle or coccyx. In the 

i f ^ takes place at the anterior end ot the notochord, whew 

what “jny be considered to have been suppressed, lonniug 

termed a cephalostyle ": the bony deposit spreading from this 
into the investing mass, gives rise to tlic basi-occipital. 
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Dr. Meyer entered upon his new duties on the first of last 
month. 

A CORRESPONDENT with the Transit of Venus Expedition to 
Honolulu^ writing from ValparaisOi informs us of the safe arrival 
there of the party .after a paiticularly fine passage soiitli; the 
weather was not so favourable up the Chili coast. 

A lAROR and influential meeting of the professional and pri¬ 
vate friends of the late Dr. Anstie was held on the 23rd 
ultimo, at the house of Dr. George Johnson, in Savile 
Row, for the puq^ose of taking steps to raise a fund to be 
applied in perpetuation of Dr. Anstie\s memory, and in recogni¬ 
tion of his public and professional services. Dr. Burdon-Sanderson 
moved, and Dr. Glover seconded, a resolution—“That, consi¬ 
dering the labours of the late Dr. Anstie for the promotion of 
science, and the circumstances of his untimely death, it is desir¬ 
able that some permanent memorial of his career should be esta¬ 
blished.” In speaking to this resolution, it was pointed out that 
Dr. Atistie’s widow and three young children were but slenderly 
provided for, and hence that his only son would probably be 
unable to obtain the complete education which his father, if his 
life hR<l been spared, had intended to secure for him. It was 
felt that the proposed memorial might fittingly lake the form of 
a fund to be devoted .to this object, and it was hoped that such 
an application of money might net be unacceptable to his family, 
and might lie received by them as a fitting tribute to the estima¬ 
tion in which Dr. Anstie was held. By subsetjuent resolutions, 
a large committee was appointed.to carry out the objects of the 
meeting, and Mr. J. S. Storr, of 26 King Street, Covenl (iarden, 
was appointed tieasurer, and Mr. Brudencll Garter and Dr. 
Wharton Hood were appointed joint honorary secretaries. An 
executive committee was also nominated ; and an opinion was 
expressed lliat the circumstances of Dr. Anstic’s death, in the 
discharge of Lis duty, as well as much of the work w^liicli he had 
done during life to ameliorate the condition of the poor, were 
suflicieiit to justify an appeal to the general public as well as to 
his own profession. 

The Photographic Society invites scientific men who have 
turned their attention to photography to furnish specimens for 
their forthcoming exhibition. It is proposed to devo'c a room to 
the purely scientific applications of the sulijcct. 

We would again draw the attention of secretaries of British 
.•scientific societies to the proposed work referred to in a recent 
number (Nature, vol. x. p. 407) by M. Rams, of the Belgian 
■ Academy—a Dictionary of Learned Societies. He is of course 
anxious to get full and trustworthy information, and \^c hope 
that the numerous societies of this country will lend him every 
assistance in carrying out his valuable scheme. 

The news of the death of M. Elie de Beaumont, in his 76ih 
year, has thrown a gloom over the French Academy. We 
believe that his position of perpetual secretary to the Academy 
will be conferred on M. Bertrand, at present president of the 
Academy of Sciences. The fautmiloi M. Bertrand, who is a mem¬ 
ber in the section of Geometry, would thus become vacant, and 
would be the object of a warm contest. Since the foundation of 
the Academy of Sciences, the place of secretary has been per¬ 
manent, while that of president has been annual. Among the 
predecessors of M. de Beaumont.were Fontcnelle, who died a 
catenarian after having occupied his fautmil for sixty years, 
Condorcet, Fourrier, Delambre, and Arago, whom De Beaumont 
succeeded, the two together having held office for more than half 
a century. Since the death of Flourens, M. Dumas has been 
secretary for the Physical Sciences. 

At the Aberdeen Cryptogamlc show referred to in last week’s 
Nature, p. 427, a meeting ^of botanists was held, when it 
was agreed to form a Scottish Cryploframic Society, which, by 


an annual exhibition held in the larger cities by rotation, and by 
other means, would endeavour to promote a more general and 
deeper knowledge of cryptogamic plants. It is intended to hold 
the exhibition for next year at Perth. 

T’IE first .session of the Yorkshire College of Science, I.ccds, 
opens on the 26th inst. There are already four professorships- 
Mathematiesand Experimental Physics (Prof. Riicker),C'hemistry 
(Prof. Thorpe), Geology and Mining (Prof, Green), Textile 
Fabrics (Prof. Walker), 

The expedition organised in June last by Captain Williams, of 
Sunderland, in the steamship Diana^ belonging to Mr. l^amont, 
of Dundee, has returned to the latter port. The Novaya Zcmlya 
region was the scene of the Dianas cruising ; the Gulf of Ohi 
was reached, and the conclusion come to that without difilcully a 
vessel might make Behring Strait. Capt. Wiggins, who was in 
command, endeavoured to assist the Austrian expedition, but 
was compelled to give up the attempt. Curiously, Jiowever, the 
Dmaa reached llammcrfest just an hour before the members of 
the Austrian expedition. Some important correclitms of the 
geography of the region around the mouth of the Gbi have 
been made. 

The council of the Institution of Civil F.ngincere have issued 
a list of subjects for premhitiis to be awarded during session 
1874-75. Information with regard to the ])remiums, which arc 
valuable, is prefixed to the list, and we advise those interested 
to apply to the secretary for information. 

The Council of the Institution of Naval Architects have had 
under consideration the question of providing a good series of 
contributions for their next session. They have accordingly pre¬ 
pared a list of subjects, which they desire to submit to the mem¬ 
bers and associates of the Institution, and others interested in 
shipbuilding, as questions on which they will be glad to receive 
conimun'cntLon.s for the annual general meeting in March (i7lh 
to 20th), 1875. Anyone wishing a list of the subjects should 
apply to the Secretary, 20, John Street, Adel phi. 

Theue arc several reports to hand of lecent earllupiakes. 
There was a violent shock at Randazza, Sicily, on Sept. 27, and 
.several houses were injured. Rumbling noises arc audible from 
Mount Etna —Tiitelligcnce published at New York on Sept. 26 
reports that the town of Antigua, in Guatemala, ha.s been de¬ 
stroyed by an earthquake.—Several shocks of earthquake ^vere 
felt at Delhi on Aug. 31, at 5.25 A.M.— A shock was felt near 
Sucklaspore, in the Madras Presidency, on the evening of the 
17th Aug. The direction of the shock was from east to west, and 
the duration seven seconds. 

A terribly destructive typhoon swept over Hong Kong 
about 12 o’clock on the night of Sept. 23. Many vessels w'cre 
wrecked and the loss of life is estimated at i,ogo, and the 
damage done to property is immense. The typhoon reached 
Macau, causing there also a fcaiful amount of damage. 

One of the Limuli at the Crys'al Palace Aquarium died last 
week from the cflects of the continued attacks made on it by 
lobsters in the same tank. The other Limuli are now in a 
separate tank. 

The Swiss Society of Public Usefulness, says the Contitunial 
Herald^ which met at Friburg from the 2i.st to the 23rd inst. 
inclusive, treated the subjects engaging its attention under two 
heads, viz., Public Instruction and Industry. Under the first head 
it discussed whether the professional leaching now given in the 
Confederacy should be altered; whether in the secondary schools 
for boys a larger share of scientific education ought not to be 
given, combined with practical exemplification, manual labour, 
and experience in Industrial chemistry; whether in the secondary 
and superior schools for giris sufficient attention is paid to the 
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class of studies which will be of service in careers now open to 
women, and if their education is directed towards facilitating 
their entry into new occupations; whether it would not be ad- 
' visable to introduce into secondary 'schools for girls commercial 
education and the study of drawing as applied to manufactures, 
such as those of ribbons, lace, printed stuffs, wall papers, &c. 

A NEW horticultural garden has been opened at St. Petersburg 
under Imperial patronage. It is fifteen acres in extent, and is 
to be devoted principally to illustrate how native plants may be 
combined for pretty and tasteful decorations. One large portion 
is to be devoted to conifers, in order that there may be, even in 
winter, green promenades. 

The consumption of osiers for various purposes, in Phigland 
especially, i.> very great. Besides her own production, this 
country imports more tlian 5,ocx> tons, valued at about 40,000/. 
About 300 varieties of osiers are known, the most important 
beds being situated near Nollingham ; the home produce being 
insufficient to meet tlie demands, great attention is being paid to 
the cultivation beds in Australia, and a considerable cjuantity is 
yearly produced in that country. 

The cultivation of the Angora Goat is attracting some attention 
ill Australia, where this animal appears to thrive very well. The 
hair is said to make a very good “mohair” fabric, but its 
quality depends very much upon the nature of the locality in 
which the animals are reared. Undulating prairies with a good 
supply of pure water are best adapted to the habits of this goat. 
In sandy hilly districts it thrives admirably, but the hair is inferior 
and falls off veiy quickly. The flesh is excellent, and is preferred 
in some parts of Australia to the licst mutton. The milk is of 
good (quality and yields a good supply of butter and cheese. The 
hair is worth about four shillings a pound, and one ram ivill 
yield about four pounds at each shearing; the best ])lan is to 
shear them twice a year, as this prevents the hair from falling off 
and from splitting ; at each shearing it is about six inches long. 
Compared with the merino sheep, the Angora goat seems to have 
the advantage in tlic fact that the former produces only ihree- 
and-a-half pounds of w'ool, worth two shillings and sixpence per 
pound, and that six mcrinus will cat as much as seven Angoras. 
These facts arc important in view of the acclimatisation of the 
Angora goat in other parts of the world. 

The New Zealand l^'lax {Phormiiim (enax) is being culti¬ 
vated in St. Helena, and there seems n<» reason why the same 
thing should not be done in other countries. Hitherto no very 
great attention has been paid to the cultivation of this plant, but 
the natural supplies obtained in New Zealand are insufficient for 
the demands of commerce. It is a mistake to suppose that an 
illimitable supply can always be obtained because no cultivation 
has been necessary in the first crops of the wild produce. This 
is not to be regretted, for careful cultivation cannot fail to greatly 
improve the fibre, and the best kinds alone will be worth the 
trouble of proper rearing. Steps are however being taken to 
cultivate the plant In New Zealand and in other countries which 
have been fortunate enough to acclimatise it. In the Azores, at 
St. Helena, in Algiers, and the south of France, it tlirives well, 
and has been easily naturalised. The fibre is principally used 
for making ropes aitd paper, for the caulking of vessels, for 
stuffing mattresses, and for coarse textile fabrics. The seeds 
yield a valuable oil when crushed. 

The Crystal Palace Company are to give a magnificent f£te 
on behalf of the Hospital Saturday Fund on the Sth inst. 

M. Henry Cockerill, of Aix**la-Chapelle, nephew of the 
late John Cockerill, we learn from the Journal of the Soekty 
oj Arts, who founded the great engineering establishment at 

«raing, near Liege, which, until llie immense extension of the 


Creuzot works was the largest on the Continent, has placed at 
the disposition of the Societe Cockerill the sum of 50,000 francs, 
to be invested in the public funds of Belgium, the interest to be 
applied to the endowment of scholarships, to enable the sons of 
workmen, or others employed by the society, to attend the 
courses of study at the Mining School of Liege. 

THE'popular^demand in America for> complete series of the 
annual reports of the United States Geological Survey of the 
Territories, under the charge of Dr- F. V. Hayden, has been so 
great that the Secretary of the Interior has ordered the printing 
of a second edition of the first three annual reports in one volume. 
A compact 8vo. of 261 pp. with index has in consequence been 
issued. The survcy);in its present form commenced in the spring 
of 1867 with the small grant of $5,ocx> for the survey of Nebraska, 
and the following year a similar grant was made for Wyoming. 
During these two years the survey was under the General Ladd 
Office, and the first and second .annual reports were included in 
the reports of the commissioner. Their reprint is a great con¬ 
venience for^referencc. In the third year (1869) the survey was 
placed by Congress under the Secretary of the Interior, and 
$10, QUO was granted for the examination of Colorado and New 
Mexico, The volume for that year was issued as an independent 
volume, and was reviewed in Nature, vol. iv. p. 24, These 
reports differ from the memoirs of our Fnglish survey, 
which are in illustration of single sheets or sometimes 
(juarter sheets of maps of the survey, for a United States 
Report includes a whole State. Our own enter into detail ; 
these give general views. Further, these reports give not 
only the geologicah and pakeontological features and mineral 
resources of a State, but its agricultural condition and prospects 
are included. Speaking of the treeless prairies. Dr. Hayden 
expresses his belief that forests may he restored in a short time, 
and gives many illustrations of what planters have effected in ten 
yearsjin Nebraska, Cotton-wood [^Populns monili/cra), Soft Maple 
(Acer rubnetn),'VAm (Ultnus afncncana). Bass-wood or Linden 
{'Pilia americatia), Black Walnut (Jn^^lans ui^ra), Honey Locust 
(Clitiitschia tricanthus\ and Willows, arc the trees mostly culti¬ 
vated. LngUsh agriculturists may perhaps be astonished at 
hearing crops being spoken of as promising because the grass¬ 
hoppers have lefl a full half crop of wheat. In the first report 
are some interesting notes on the present condition of the Otoe 
Indians; and notes by Dr. Newberry and JVof. Heer, on the 
fossil leaves of the Dokata group ; while the second report in¬ 
cludes a sketch of the iihysical geography of the Missouri 
Valley. Although called a geological survey, cliniatal and 
meteorological observations arc interspersed, as well as much 
information about game and wild animals. There is also much 
valuable agricultural information, that alone would create a large 
demand for the reprint. , 

We liave received the Eighth Annual Report of the Aero¬ 
nautical Society. The report is mainly occupied with an account 
of experiments and calculations which have been recently made, 
and contains a paper by Mr. D. S. Brown on the Aeroplane, 
and a long and elaborate paper by Mr. James Armour, C.E., 
entitled “ Wings for Man.” 

The additions to the Zoological Society’s Gardens during the 
past week include a Prasliu Parrakeet {Coraeopsis barkly^ and 
four Red-crowned Pigeons {Erytkrdenas pulchcrrtma) from the 
Seychelles, presented by the Hon. Sir Arthur Gordon; two 
Burchell’s Bustards (Eupodotis kori) from S. Africa; a Hocheur 
Monkey (Cercopithecus nictitans) from W. Africa; a Punjaub 
Wild Sheep (Ovis cycloceros) from N. W. India; two Blackish 
Sternotlieres [StermtfuErus subniger) from the Seychelles; a 
Common Octopus {Octopus vulgaris) from the British Seas, 
deposited. 
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THE BRITISH ASSOCIATION 


Reports 


labular Viav of the Classification of the Lahyrinthodonta^ Ijy 
L. C. Miall. Summary of the Second Report on Labyrintho- 
donta. 


AMPHIBIA 

LAI 5 YHINTHODONTA. 

A, — Centra of dorsal vertebne discoidal.^ — Genera I to 25. 

1.—Ei;i;lypta. Cranial bones strongly sculptured. Lyra 
conspicuous. Mandible with welRdevelopcd post-articular j^ro- 
cess. Teeth conical; their internal structure complex ; dentine 
much folded. Palalo-vomerinc tusks in series with small teeth. 
Short inner .series of mandibular teeth. Sculptured thoracic 
plates, with reflected proce.ss ii])on the external boider. 

* J\ihjtnic foramina lar^c^ afproMmatul, 

+ Mandible with an internal aiticnlar bnUrc.ss. 

4 O) bits eenti uil 0 ‘ fos tei ior 

1. Mastodonsaurus, Jager, 

2. Capitosaurus, Munst. 

3. Pachygonia, Huxley (?). 

4. biurosauriis, D’F.ichwald (?). 

5. Treniatosaiirus, llraun. 

0. Gonioglyptus, Huxley, 

^ Orhit.s anterior, 

7. Mclopias, Von Meyer. 

8. T.ahyrinlhodon, Owen.- 

f + Mandible without internal artu niar buttress, 

9. Diadetognatlius, Miall. 

* ^ Palatine foramina smalf distant. 

10. Dasyceps, Huxley. 

11. Anthracosaurus, Huxley. 

IT.—IlRAf'iiYoriTJA. Skull parabolic. Orbits oval, central 
or anteiior. Post-articular process of mandible wanting (?). 

12. lirachyops, Owen. 

13. Micropholis, Huxley. 

14. Khinosaurus, Waldheim. 

15. llothriceps, Huxley. 

HI.—Mmacocyi.a. Skull vaulted, tri.ingiilar, with large 
postcro-latcral expansions. Lyra consisting of two nearly 
straight longitudinal grooves, continued backwards as ridges. 
Orliits huge, posterior, irregular. Teni]Mnal dcpre.ssions, ])assing 
backwards from orbits. No post-articular process to mandible.^ 

' 'J'eeih with lar^e anterior and posterior cutting edges, 

iG. Loxomma, Huxley. 

Teeth conu at. 

17, Zygosauruj?, D’Kichwald. 

IV.—AthrooduNTA. Maxillary teeth wanting. Vomerine 
tectli aggregated. Orbit imperfect. 

iS. JJatrachiderpeton, Hancock and Atthey. 

19. Pteroi»lax, Hancock and At they. ^ 

[V.- All nncharacterised group for the reception of some or 
all of llie following genera.] 

20. Vholiclogaster, Huxley. 

21. ] chthyerpcloii, Huxley. 

22. Tholiderpcton, Huxley. 

23. Phpetocephalus, Huxley. 

VI.—Aiu:in:t;oSAUiviA. Von Meyir. Vertebral column 

notochordal. Occipital condyles unossified. 

24. Archegosaurus, Goldfuss. 

25. Apateon, ^ Von Meyer, 

B. — Centra if dorsal 7 ‘ertebra elongate^ coulraeled in Ihemidale. 

VH.—IlRLEoTliRKrTA. Skull triangular, with produced, 

tapering snout. Orbits centraL Mandibular symphysis very 
long, about one*third of the length of the skull. 

26. Let>tcrpclon, Huxley. 

VIH.—Nkctridka. Epiotic cornua much produced. Supe¬ 
rior and inferior processes of caudal vertebra; dilated at the ex¬ 
tremities and pectinate. 

27. Urocordyltis, Hmdey. 

28. Keraterpeton, Huxley. 

IX.—AlSToroDA. Limbs wanting. 

29. Ophiderpeton, Huxley. 

30. Dolichosoma, Huxley. 


* This chamcler is not of primary importance, but seems to be available 
for an arrangement determined by other coiibidcrations. 

* Orbits unknown. 

Loxomm.'i. , , ,. , . 

^ The vomerine teeth are unknown, and this genus may therefore require 
to be removed. 

5 Of doubtful distinctness. 


X.— ^Microsauria, Dawson, Thoracic plates unknown. 
Ossification of limb-bones incomplete. Dentine non-plicate, 
pulp cavity large. 

51. Dendrerpeton, Owen. 

32. Ilylonomus, Dawson, 

33. Ilylcrpeton, Owen. 


SECTIONAL PROCEEDINGS 
SECTION A— Mathematics 

On the Photographic Operations connected loith the coming 
Transit of Venns^ by Captain Abney, R.E., E.R.A..S. 

As is doubtless well known to all, there will be an applica¬ 
tion of ])hotography to register the passage of Venus across the 
.sun’s disc, and it m.-iy not be amis.s to give an outline of the 
processes, &c., that will be adopted. It has been determined by 
the Astronomer Royal that at every photographic station a]dicto¬ 
graph shall be l.aken every two minutes during the transit, and it has 
been a matter of considerable labour lo work out a process that 
will admit of such a large number of negatives being taken in a 
hot chmale. In Kerguelen’s Land it would be jicrfectly feasible 
to adopt the ordinary wet process, the low tciiijicrature admitting 
ol it, but in a temperature of 90" F. the evaporaiion of the 
volatile constituents of the collodion would render such a 
[irocedurc inapplicable, as all practical photographcr.s will admit. 
In India, where 1 have worked extendvely, coaling two or three 
]dates in succession in a large-sized tent has sometimes ]>roved 
injurious. With such expeiicnce I venture lo think that it 
would have been madness to trust to the wet method for four 
hours, unless the conditions of personnel of the parties were con¬ 
siderably altered. Sir G. Airy, after much anxious deliberation, 
and with the advice (and that not hastily formed, by any means) 
of Mr. De la Js'ue, deteriiiined to adoiit a dry j)roccs> if practicable. 
After consideraldc experiments conducted at (Chatham, it was 
determined to adopt an albumen tlry process, using a highly 
bromised collodion, and strong alkaline development. I'herc 
were several advantages in this :—(i) At the critical time the 
photographers would have nothing to distract their attention 
excepting placing the dry plates in the slide and developing every 
twelfth plate exposed, in order to regulate the exposure ; (2) the 
irradiation was much diminishcil by the use of albumen, a point 
of no small importance when measurements have to be taken; 
(3) the shrinkage of the film is reduced to zero when the jilates 
are properly prepared. 

In regard to the first advantage claimed, it will be apparent 
that jilale.*; prepared at Ici-sure will have a much sii peril))* ad vantage 
lo tliose prepared in the hurry of the moment as would be the 
case with w^et plates. T’lie chancc.s of stains and spots are dimi¬ 
nished tenfold, and we may expect a mucli clearer picture. 

The true explanation of irradiation lias been argued of Jalc in 
Na’i rRE, and perhaps T may be pardoned for dw'clling an in¬ 
stant on that point. Iiradiation may be divided into Iw'o kinds, 
viz., tliat occurring from reflection from the back of the plate, 
and that occurring from reflection from the particles of bromide 
or iodide of silver in the collodion film. The first requires no 
explanation. If a film be insulficiently dense and of such a 
colour as will cut off the most active rays of the spectrum, no 
irradiation on that account need be anticipated. Iodide of silver 
fulfils this condition much more fully than does bromide of silver, 
the former approaching to a yellow colour, whilst the latter is 
almost white. A thin layer of iodide is much more cflicient in 
cutting off the blue end of the siiectrum than is the bromide; 
hence, if irradiation through rcllcction from the back of the jdate 
is to be overcome, it is wise to use a certain proportion of iodide 
in the collodion. Fractically I have found that in the dry pro¬ 
cess under consideration, three parts of iodide to two of bromide 
give the best results without diminishing the sensilLyeness of the 
film. The .second cause of irradiation, viz., reflection from the 
particles of bromide and iodide, is not hard lo explain. When a 
colloid body such as gelatine or albumen is brought in contact 
with a soluble salt of silver, the resisting compound is found to 
be one winch is singularly free from this defect. If a ray of light 
be allowed to fall at right angles upon a very thin cell containing 
an emulsion of bromide of silver, the cell liaving worked glass 
sides and ends, it will be found that the ray of light will be 
scattered considerably, apparently in a logarithmic curve; the 
surface nearest the source of light will not be affected, but it will 
spread from that surface towards the other, a physical line of 
light becoming an area. If, however, a colloidal salt of silver 
be introduced it will be found that this area is much diminidied, 
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and for small distances becomes inappreciable. In connection 
with this I may mention that bromide plates, even when back^ 
with a non-actinic backing in optical contact with the plate, will 
^ give irradiation with alkaline development, whilst with acid 
development the irradiation will disappear. The explanation 
is not lar to seek—^the alkaline development reduces the silver in 
situ, the acid development deposits silver on the surface and where 
there is most attractive force. In the former case, the dispersed 
light acting on the interior of the fdm, causes the necessary 
change in the bromide of silver to effect reduction. Daguer¬ 
reotype plates are not free from irradiation as has been supposed, 
though, owing to the extraordinary thinne^^s of the iodide of 
silver, but little effect can be traced unless very prolonged 
exposure be given. 

In the dry process selected for the transit of Venus it has then 
been thought desirable to have a rather dense film containing 
a proportion of iodide of silver and a colloid body—allmmeii— 
as preservative, I am not unmindful of the fact that different 
pyroxylines more or less affect irradiation, and we have altered the 
constitution of the pyroxylinc in^ the colhxlion I shall use, by 
adding certain proportions of water; this materially aids the an¬ 
nihilation of irradiation from these plates. 

For registering the time of external and internal contact of the 
planet with the sun’s disc, the method known as Janssen’s has 
been adopted, viz., causing a fresh portion of a plate to be exposed 
every second during the critical time, to the sun’s limb, at that 
part where the contact will take place. Mr. Christie and Mr. 
De la Rue have both devised a slide for this purpose. The 
English parties use that designed by the former, whilst ("olonel 
Tennant will use that by the latter. Shrinkage in the film has 
been carefully looked for by Dr. Vogel, oi llerlin, and also by 
myself. Photographing a grating of 200 lines to the inch by 
contact printing, and measuring the results, I have been unable 
to find any alteration In the distances of the lines at any part of 
the film, hence I feel confident that any shrinking that can take 
place will be so small as to be negligible. The Russian jurties 
are, I believe, going to use a grating material of iron wires. If 
shrinkage does occur this would be necessary, but it seems almost 
useless, in fact hurtful, where there will be none. There must 
be a certain error introduced due to the grating itself. The 
method of finding the angle of the position of the wires will be 
determined photographically. Two pictures of the sun w*ill be 
taken at an interval of one minute on the same plate. The line 
forming the intersection of the sun’s images will give the angle of 
position of the wires when measured by the micrometer. At 
each station the photographic party will consist of one olficer 
and three sappers, all of whom have been trained in the use of 
the photo-heliograph and the process employed. A drill for each 
operation has been devised, and it is anticipated that the dangers 
of excitement during the critical times have been overcome by 
this arrangement. Practice on a mock tran-sit has ensured a 
thorough knowledge of each phase of the phenomena; and I 
apprehend that discipline combined with a trust in their superiors 
will have annihilated one source of failure. 

On (heimporiamc of imprmffdmethods of J\\\^htrntion of IVind 
on the Coast, ivith a notice of an Anemometer, desijifted by Mr. 
IV, De la Rue, F,R.S., to furnish telegraphic information of the 
occurrence of strong 7uinds, by Robert H. Scott, M.A., F.K.S. 

It is hardly necessary to draw the attention of the Section to 
the fact that the configuration of the earth’s surface exercises an 
overwhelming influence on the wind both as to its direction and 
force. Some ^tatcments and tables contained in a paper of mine in 
the last number of the Quarterly younial of the Meteorological 
Society * abundantly prove this assertion, and it is therefore easy 
to see what an imperfect representation of the actual force of the 
wind at sea can be furnished by reports from a broken and moun¬ 
tainous coast, such as the Atlantic coasts of I reland and Scotland, 
where the telegraphic stations are perforce situated in sheltered 
places, inasmuch as harbours are naturally found where there is 
as little exposure to wind as is possible. 

In the practice of weather telegraphy and storm warnings, as 
the number of reports received per day from each station is 
strictly limited, on financial considerations, it is quite obvious 
that if the actual epoch of the commencement of a gale does not 
fall within the hours of attendance at the Telegraphic Office and 
at the Meteorolugical Office, which practically only extend from 
1 ^ A.M. till 3 P.M., much time will be lost in sending news of the 

* “An attempt to cKtabUnli a Relation between tbe Velocity of the Wind 
»aaii$ Force (Beaufort Scale), with sonic remarks on Ancmometrical observa- 
I^ohcrt^Scott, F.R.S. Quart. Joum. of Met. Soc. 


fact to London. If it commences at 6 p.m. at Valencia, we 
cannot hear of it in London till 9 a.m. next morning. 

On the other hand, if the observer be living in a sheltered spot, 
such as Plymouth, Nairn, or Greencastle, we shall not get a true 
report of the gale at all, inasmuch as the observer will not have 
felt it himself. 

The first-named defect in our system can only be met by a 
considerably increased expenditure on the service, and that is 
not a scientific, but an administrative question, with which the 
Government can alone deal. 

In order to meet the second difficulty, Mr. De la Rue ha.s 
kindly devised an instrumental arrangement, by which the fact of 
any given force of wind having been reached at an exposed point 
(such as Ramc Head for Plymouth, or Malin Head for Green¬ 
castle), can be at once conveyed to the reporter in his own office, 
or even to the central office in London. The instrument has 
been made by Messrs. Negrctti and Zanibra. 

The following is the construction of the new signalling anemo¬ 
meter. 

To the ordinary Robinson’s anemometer spindle is affixed a 
toothed wheel, which is geared with another and larger toothed 
wheel fixed on a second vertical spindle wliich carries a centrifugal 
governor. The governor spindle is made to rotate at one-half 
or one-third of the velocity of the anemometer spindle in order 
that the rods carrying the governor lialh may not have to be 
made inconveniently short. A provision is made for adjusting 
the length of the arms of the governors so that different wind 
velocities may be indicated within certain limits. 

The governor balls act in the well-known way and expand 
when driven at a given rate, and the upward motion of these 
governor balls is used to raise a secondary wheel to bring into 
gear a third spindle on which is fixed the armature of a magneto- 
electric apparatus, which, like Sir Charles Wheatstone’s instru¬ 
ments, consists of a compound permanent magnet with four soft 
iron cores, two of which arc mounted on the north pole of the 
mignet and two on the south pole ; these iron cores are surrounded 
with fine insulated copper wire, and on rotation of the armature 
give alternate + and — currents, in rapid succession according to 
the mte at which the armature is driven. These currents are con¬ 
veyed inland to the observing station by insulated wires, and give 
warning l)y ringing an alarum as long as the anemometer cups 
arc revolving at a velocity sufficient to raise the governor balls so 
as to bring the magneto-electrical apparatus into gear. 

We see, therefore, that by adjusting the governors of the ap¬ 
paratus to indicate any required speeJ, a warning will at once 
be given when the wind reaches that speed, be it that of 60, 40, 
or 20 miles an hour, as may be retjuired. 

All the attention which the instrument requires after the 
apparatus is fixed is to lead two insulated wires trom the anemo¬ 
meter into the observing station, and to connect these wires to 
the two terminals on the alarum. 

In order to enable the (jb-erver to communicate at once and at 
as little expense as possible, to London, the fact of the velocity 
in question having been reached, the individual stations might he 
known by letters or symbols which miglit simply be telegraphed 
to London as an announcement that the alarum was acting at the 
station in question. 

It is obvious that this plan is exceedingly simple, and there 
seems little reason why it should not be thoroughly efficacious, if 
only the [registering portion of the apparatus can be properly 
protected from wilful damage by mischievous persons. 

As usual, we are met by the question of cost, not only of the 
apparatus but ol the connecting wires, and last, though not least, 
of the transmission of the messages. To enable us to render our 
service more effective than it is we must be supplied with the 
sinews of war. The 3,000/. which is the very utmost we spend 
annually on telegraphy, including .salaries, rent, and every item, 
is but small compared wfth the 50,000/. entirely exclusive oj 
salaries with which the chief signal office of the United States u 
so munificently endowed. 

On the Source from ivhich the Kinetic Energy is drawn which 
passes into Heat in^ the Movement of the 7'ides, by John Purser, 
M. K.l.A., Professor of Mathematics in the Queen’s University. 

Alteniion has of late years beeii directed by Mayer, Prof. James 
Thomson, and others, to the fact that the friction of the tidal 
currents on the bed of the ocean exercises an effect in retarding 
the earth’s rotation on its axis. 

The late eminent French astronomer, Delaunay, was the first, 
as far as I am aware, to form a numerical estimate of the possible 
magnitude of this effect, and to suggest that it furnishes a not 
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improbable solution of that part of the secular inequality in the 
moon’s mean motion which remains still unexplained. 

lie pointed out that inasmuch as the axis of the Udal spheroid 
is always behind the moon’s place, a couple is exerted by the 
forces of the moon’s attraction, which on the one hand retards 
the rotation of the earth, and on the other increases the dimen¬ 
sions of the lunar orbit 

This alteration of the lunar orbit prevents us from concluding, 
as we should otherwise do, that the kinetic energy which passes 
into heat in the movement of the tides has for its exact equivalent 
a corresponding quantity drawn from the store laid up in the 
earth’s rotation on its axis. 

The object of the present communication is to examine whether 
we can assert such an equivalence to hold approximately, and if 
so, to what degree of approximation. The question was started 
some years ago by the Astronomer Koyjil in the Astronomical 
Notices for the year 1S66. 

It occurred to the author that we might arrive at a solution of 
the problem from the information given us by the equation of 
energy combined with that of the conservation of angular 
momentum. 

Let us in the first place take the case of a binary system con¬ 
sisting of the earth and moon, but suppose the plane of the 
earth’s equator to coincide with that of the lunar orbit. If (? 
denote tlie energy which, during a given interval, passes into 
heat through tidal action, then, assuming the moon spherical 
and her rotation consequently unaltered, () = - 5 (energy of 
earth’s rotation) - 5 (ener^ of lunar orbit). By the energy of 
the lunar orbit is denoted the kinetic energy of the revolution 
of the earth and moon round their common centre of gravity, 
together with the potential energy of their separation. 

Now the energy of orbit := constant - J ni vi^ fjL , where 

;;/ represent the masses of the two bodies, the unit of attrac¬ 
tive force, and a the mean distance. 

Hence Q -- - 5 (energy of earth’s rotation) - 4 w 

lALi h denote the angular momentum of the revolution of the 
two bodies round their common centre of gravity, li the angular 
momentum of the earth’s rotation, then 
5 //--- - Ih 

1 ^ , w /;d Vft , _ , . 

“ ^ “ V„+ 

2 si it s/I 

When the excentricity is small the second term in this expression 
may be shown to be negligible when compared with the first, and 
wc may write 

8 . 7 / -- - 8 A ^ 


/. Q - -fi (energy of earth’s rotation) + ^ fi II 


Or if / denote the moment of inertia of the earth round her 
axis, 

her angular velocity of rotation, 
n the mean angular velocity of the moon in her orbit, 

Q " — I ta fi w 4* / n fi w 

— /« 5 W :::: — 

w 


The left-hand member represents the loss of energy due to the 
slackening of the earth’s rotation, and as n has the same sign as 
w, we learn that not only is all the energy Q which is turned into 
heat in the motion of the tides drawn from the earth’s rotation, 
but that, as a necessary concomitant, additional energy is trans- 
ferr^ from the earth’s rotation to the store at potential and 
actual energy, corresponding to the orbital motion of the ^stem. 

It also follows that when n is small compared to w [in the 


actual case ^ nearly], the energy so transferred bears a 

a> 27 

very small ratio to Q, and that the energy lost in the earth’s rota¬ 
tion is almost the exact equivalent of that consumed in tidal 


friction. 

Let as now 


consider the case which we actually have to deal 


with, where the plane of the earth's equator does not coincide 
with the plane of the orbit. 

Let G represent the resultant angular momentum of the 
system which will be fixed in magnitude and in direction. 

0 , 0 the angles which the planes of A and II make with the 
plane of G. 

Then, since ** G'^ -i- — 2 Gk cos 0 

110 II = ( 4 " G cos O) 0 h + G h sin fi fi fi 

8 a 


11011^ 


m m 
\hn 


• - 

+ Vt^\ 


G cos 'fi) 


2 sj'^ + G si a sin fi fi fi> 


Or, fi // = cos(© + fi) + sin (0 + fi) 8 fi\ 

si ni + I 2 rt j 

The author proves from a calculation of Ihe" disturbing reac¬ 
tionary forces exercised by the tidal protuberances that the 

variations 5 fi and arc of the same order of magnitude, although 

2 <7 " 

their exact ratio cannot be determined without far more comr 
plete data respecting the tides than w'e at present possess. 

Let the ratio of the first of these variations to the second be 
denoted by then 


fill = 


VI Vt\ Vm ( 

sjvi + 1 


I - A tan (0 4- fi) 




- I«8., - /[ , _ « . “c (e> «) |-i 

\ « I — A (tan 0 4- fi) j 

We may therefore still infer that since Cl is small compared 
to the energy lost in the earth’s rotation is almost the exact 
equivalent of that consumed in tidal friction. 

The .same conclusion manifestly applies to the work done by a 
tide-mill or any other mechanism in which the tides furnish the 
motive power. 

It would further appear that as the mean value of tan (0-r fi) 
is less than 4 # that of A cannot, on any probable hypothesis 
of the position of the tides, be supposed to exceed unity, the co- 
n . 

efficient of ~ in the above expression is positive. Hence we 



action takes place from the earth’s rotation to the rnoon^ orbit. 


All these conclusions apply mutatis mutandis if we regard as 
our binary system the earth and .sun. 

In the case of nature, where we have to consider the three bodies 
acting together, the main conclusion that all the energy lost in 
tidal friction is drawn from the earth’s rotation will not be in¬ 
validated. 

Moreover, if we assume, as is generally done, that the fric¬ 
tion varies as the velocity, the lesser effect, uc, the concomitant, 
transfers its energy from Uie earth’s rotation to the energy of the 
orbit of the moon about the earth, and that of the earth about die 
sun will correspond to the values separately calculated for the 
binary systems. 


On ike construction of large NicoVs Prisms^ by W. Ladd.— 
In January 1869 1 constructed two Nicol’s prisms of about 24 in. 
aperture, which in the able hands of Mr. W. Spottiswoodc and 
Dr. Tyndall have done much valuable work, and given rise to a 
great demand for such prisms, both in England and America; 
but as the length of a good Nicol should be about three times 
its diameter, very great difficulty is experienced in procuring 
pieces of spar of sufficient purity to give such a field. 

This has given rise to various methods of utilising the spar by 
building up prisms of shorter pieces and combining them in such a 
way as to unite their field of view, such as utilising four prisms 
of I in. aperture, thus giving an aperture of 2 in. Another plan 
I adopted was to unite two whose diameter in one direction was 
double that of the other; these, being balsamed together, made a 
very good prism ; but lately I had a very good piece of spar that, 
but for one corner of the rhombus, which was bad, would have 
made a prism 3I in. aperture. This was, therefore, too valuable 
a piece to be put aside. 

1 therefore cut it at the proper angle, which took aw*ay all the 
bad portion ; I then took another piece half the length of the 
first, but of the same diameter, and cut this also at ue proper 
angle, and the bringing the two ends together gave me another 
complete half; these, having been balsamed together and united 
with the first half, produced a perfectly good prism. I may add 
that it is essential that the two or more pieces constituting the 
half prism should have their cleavage planes exactly parallel, or 
the image would be bent at their junction. 
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SECTION B— Chemical Science 

On the Specific Volumes cf certain Liquids^ by Prof. Thorpe.— 
Kopp found that the specific volumes of certain elements varied. 
Thus, the specific volume of oxygen “ Within the radicle” 13*2, 
“without the radicle ” - 7*8 ; of sulphur, within the radicle” 
= 28-6, “without the radicle” = 22‘6. “Within the radicle” 
was defined as meaning an instance where the oxygen or sulphur 
atom is united by Uvo bonds to the binding clement, while upon 
** without the radicle ” it is united by only one bond. Kopp 
announced that members of the same chemical family have iden¬ 
tical specific volumes. Tlie author determined the specific 
volumes of vanadyl trichloride, VOCI3, and phosphoryl tri¬ 
chloride, POCI3, and found in the former case that the specific 
volume - 106-5, while in the latter it — ioi’5. Kopp's law 
does not therefore hold in this instance. The following examples 
also show that as the atomic weight increases the specific volume 
also inci cases :— 


SiCl,!.specific volume — 121 i 

TiCl^. „ 125*1 

Snc:i.i.. „ =132*4 


Another of Kopp*s deductions is that isomers have the same 
specific volume; but the author found a difference between the 
specific volumes of ethyl-amyl and heptane, both of which are 
expressed by the formula C-l ; in the former case the number 
Avas 162-25, while in the latter it w^as r57‘34. The author also 
<letermincd the specific volume of the compounds PCly — 93-7, 
POCl, -- 101*5, and PSCI3 r 116*3. Now, 101*5 - 93*7 _ 
7*8; that is to say, the specific volume of oxygen in POCI3, is 22 *6, 
hence it is willunit the radicle in this compound. So also 
116*3 - 93*7 - 22*6 ; that is, the specific volume for sulphur 
‘‘without the radicle.” Hence the structural formula of the^e 

Cl 

two substances POCl j and PSCJ, will be I land 

Cl *P—O—C 
Cl 

I resiJecLively ; that is, in each cise phosphorus is 

ci—r -S-Cl 

most probably a triad, not a pentad element. 

On the Dissociaiion of NUric AM, by Messrs, llraham and 
Gatehouse. --Nitric acid when passed through an ordinary clay 
pipe at varying Icmperaturcs is split up : at tlie temperature of 
molten till 2*10 per cent, is decomposed ; at the temperature of 
molten lead 22 to 23 per cent, is decomposed ; when the clay 
oipc is healed with ga.s 71*72 percent, is decomposetl, while 
when heated with charcoal 83*4 per cent is decomposed. The 
gases evolved consist of oxygen, nitrogen, and iiitrou.s oxide ; the 
proportion of tlicse gases it has been found very difficult to deter¬ 
mine accurately. Tlie following probably represents the reaction 
which lakes place at minimum temperatures :— 

SHNC3 4N()2 + 4H,0 + N3O + Nj + On. 

When glass bulbs arc partially filled with nitric .acid and exposed 
to direct sunlight, the acid is decomposed, the amount varying 
with the lime and intensity of the light; the decomposition is 
brought about by the violet end of the spectrum. If the bulbs 
are entirely filled with nitric acid, no decomposition ensues. 
After some lime the decomposition ceases; this is due to the 
formation of nitrous acid, and if this is expelled by boiling, the 
decomposition again proceeds. If pure nitric acid be boiled, 
even to dryness, no decomposition takes place, but if the acid 
contains nitrous acid, then this latter is dissociated. 

On the Replacement of Organic Matter by Siliceous Deposits in 
the process of Possitisaiion, by Dr. Carpenter, F.R.S.—The 
author described several cases in which the internal casts of 
Foraminifera were found, consisting of silica, generally as silicate 
of iron. 'Fhis process is now going on at the ordinary sea- 
bottom. Fragments of the spines of EcJwue, which originally 
contained protopla.sm, have been found, in which the organic 
matter has been entirely replaced by silica, thus forming exact 
siliceous models of the animal matter. In some cases the 
siliceous deposit has preserved the exact form of thin tubes less 
than i-iooooth of an inch in diameter. The author supposed that 
during the gradual decay of the animal matter there had occurred 
a simultaneous deposition or substitution of siliceous matter in 
i^s stead. 

On the SUicified Rock of Lough Neagh, by Prof. Hodges.—^I'he 
water of LougU Neagh was found to contain only 12*95 grains of 
solid water per gallon ; of this, 10*6 grains consisted oF mineral 
matter, while 2*35 grains of organic matter were present. Of 


the total mineral salts a vexv small quantitv only—less than 
1 gmin per gallon-—consisted of ferric oxide. Samples of 
petrified wood were also examined : these contained on an 
average about 87 per cent, of silica, and a very small percentage 
of iron. 

On a Self registering Apparatus for measuring^ the Chemical 
Intensity of Light, by Prof. Roscoe, F.R.S.—In Inis communica¬ 
tion the author described his already well-known self-registering 
photo-chemical apparatus. 

On certain Abnormal Chlorides, by Prof. Roscoe, F.R.S.—The 
author drew attention to some of the chlorides of vanadium, 
tungsten, uranium, and sulphur. The highest chlorides which 
wc have been able to obtain of these elements generally do not 
correspond wdth the highest oxides ; thus, although we know of 
the oxides Vj05, we know of no higher chloride than VC1„ and 
even this chloride is easily decomposed into VCI3 and free 
chlorine. Although the oxide of tungsten, WOg is stable, yet 
the corresponding chlorine WCl^ is very ready to split up into 
WCI5 and free chlorine. So also UC)3 is a well-known oxide of" 
uranium, yet until lately UCI4 was the highest known chloride. 
The author has recently succeeded in preparing the penla-cliloride 
UCI5, which occurs as a light brown powder, .and also as darker 
acicular crystals. Agiain, we have S()2and vSO.^, but it is only 
very lately that SCI4 has been obtained, and the compound is so 
unstable as to undergo dissociation at very low temperatures.— 
Dr. Debus suggested that the equivalency of many of the 
elements depends upon the clement or elements with which 
they are united, and that hence these and other anomalous 
resiiUs.—The President remarked that he did not see why 
we should not expect to meet with examples of cliange of 
atomicity; that if we always found elements exhibiting an 
even, or always an odd number of atomicities, this was very 
remarkable, and called for explanation, but that we should not 
be surprised to meet with exceptions to the rule ; indeed, that we 
could iorm no distinct physical idea of what we mean by “ bonds 
of atomicity. ” He remarked that we cannot well use oxygen as 
a measure of atomicity, from the tendency which it so often exhibits 
of running into chains. 

SECTION D-11 j() 1 .()gy 
Department ok Zoolooy and Rotany 

Dr. Moore called attention to a monstrous slate of Jl/tgatar- 
ptra, and also to a monstrous stale of Sarracenia ; after which 
lie exhibited specimens of grafted roots of mangold wurzel, illus¬ 
trating the transmission of special characters from the graft to 
the stock. 

Mr. E. R. Dankester read a paper On the genealogical im¬ 
port of the external shell of Mollusca, in the course of which l.i; 
referred to what has been called the recapitulation hypothesis, 
according to which all living things in their development present 
a rapid series of pictures or dissolving views of their ancestors, 
arranged in historical order. A]>plying this to the human race, 
h<* said that the earliest commencement of a human being was a 
small speck of protoplasm of mucus-like consistency, such as 
existed in ponds. A later stage exhibited him as a small sac, 
composed of tw'o layers of living corpuscles, which he inherited 
from polyp-like ancestors, and was to-day seen in polyps. Still 
later he was an elongated creature, with slits in the side of the 
neck, which, like the gill-slits of a shark, he inherited from a 
shark-like ancestor. Six months after birth the child continued 
to inherit qualities from its ancestors, viz., from those which 
crawled on four legs ; and at a later ])eriod certain irrepressible 
tendencies made it clear that qualities were inherited from climb¬ 
ing and shrieking animals. Mr. Lankester then went into an 
elaborate description of certain molluscs with .a view of showing 
that the pen of the cephalopod is homologous with the shell of 
the lower Mollusca. 

i*rof. Huxley thought that the position had been well estab¬ 
lished. Mr. Lankester*s attempt to reduce to one form the 
immense variety of shells in molluscous animals was exceedingly 
important. 

Dr. Carpenter also said that he was almost prepared to receive 
the conclusion at which Mr. Lankester had arrived. 

Dr. M. Foster added his testimony to the value of Mr. Lan- 
kestcr’s observations, and said that part of the work accom¬ 
plished was due to the establishment of the zoolc^ical station at 
Naples. 

Mr, W. Archer read a paper On d nno form ofProtosm^ 
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Prof. Cunningham contributed a short paper On t 7 Vo Species of 
Crustacea^ one belonging to the remarkable fresh-water genus, 
the Aiya spinipes^ and the other belonging to an apparently un¬ 
described species of the genus Pontonia^ which are remarkable 
for being found as tenants of the shells of living bivalve molluscs. 
The two specimens were found in the Singula Archipelago. 


A paper, contributed by Mr. T. Lister, On the Spring Mi- 
grating Birds of North llngland^ was read by Prof. Cunnings 
ham. 


Mr. £. R. Lankester brought the subject of English Nomen¬ 
clature in Systematic Biology before the department, and said it 
would be a consideiuble gain to science if there could be intro¬ 
duced a series of terms distinctly English in their etymology, 
which would be accepted as authoritative and used thrbughout 
the country. The only question was whether it was possible, by 
any action on the part of scientific men, to introduce such a series 
of terms, lie suggested the appointment of a committee of men 
whose names would be received as authoritative throughout the 
country, to draw up a list of terms which should be used for the 
groups of the animal and vegetable kingdom. 

A discussion followed, in which Prof. Thiselton Dyer, Mr. 
Bentham, Mr. A. W. Bennett, Prof. Cunningham, Miss Becker, 
Prof. Dickson, and Dr. Sclater took part, the generally expressed 
opinion being unfavourable to the change proposed. 

A paper was read by Mr. H. Airy On a peculiar form oj 
J.caf~arra}tgemtnt^ 


SCIENTIFIC SERIALS 


fusins LicLifs Annnlen </«' Cheniie, Band 172, lleft 3.— 
'i'his part contains the following papers :—Communications from 
the chemical laboratory of Greifswald.—86. (In metatoluidine, 
by F. Lorenz. The author describes the preparation of this 
substance. Paratoluidine is first treated with acetic anhydride, 
and para-acelloluide thus obtained, which, by treatment with 
nitric acid, yields inetanitropara-accttoluide. By heating with 
alcoholic potash this latter substance is converted into metanitro- 
paratoluidine; this last body is acted on by nitrous acid, and 
the diazo-compound treated with alcohol leaves metanitrotoluol, 
which, by reduction with tin and hydrochloric acid, gives meta¬ 
toluidine. Several of the salts of this base are described, like¬ 
wise the conjugate sulpho-acids, dibrominated substitution de¬ 
rivatives, &c.—87. Note on the quantitative determination of 
paratoluidine in presence of orthotoluidine, by the same author. 
—88. On metabromorthosulphotoluic acid, by Dr. E. Week- 
wartb. The preparation of this acid, which possesses the for- 

rcif, 

mula CflII.,. < described. The potassium, sodium, 

(n / 

barium, strontium, copper, and lead salts have been analysed, 
and the chlorine, amido, and nitro substitution derivatives exa¬ 
mined.—89. On orthoamidoparasulphotoluic acid, by Dr. M. 
Hayduck. The barium and lead salts are first described; the 
brominated acid and its potassium, barium, and lead salts are 
next treated of. The amido acid distilled with potassic hydrate 
oives off ammonia, and aniline and a potassium salt of anthra- 
(H 

nilic acid, CpH, \ NII^ is obtained. With hydrochloric acid 
'(COOK 

and potassic chlorate the amido acid yields trichlororlhotolu- 

( CHa 

quinonCt <(^2 , from which the corresponding liydroqui- 

\ OI3 

none has been obtained. By the action of bromine on the amido 
acid a dibrominated acid is obtained, of which the barium salt 
has been analysed. Diazo-orlhoamidoparasulphotoluic acid, 


CflHa 


CIL 

s6,V' 


obtained by the action of nitrous acid on the 


amido'acid^is next treated of. This body acted on by water 
gives orlhocresolparasulphonic acid. The nitro-diazo acid is 
finally described.—90. On a new nitro-toluidine, by Dr. < 3 . 
Cunerth.—On paramido-orthosulphotoluic acid, by Dr. F. 
4 enssen. The nitro-acid, CyHoCNOJSOjH. aiH.O, and several 
of its salts are described, also the chloride and amide. The 
amido acid is then treated of, likewise its salts and substitution 
derivatives.—On some decompositions of pyroracemic acid, by 
Pr. C. Bottinger. This lengthy memoir is divided into three 


sections: the first treats oi the decomposition of the add in 
acid solutions, the second of its decomposition in alkaline solu¬ 
tions, and the third of its decomposition per se. Among other 
things the author describes in great detail the preparation and 
properties of uvlc add and its salts.—On acenapthene and 
napnthalic acid, by Amo Behr and W. A. Van Dorp. The 
authors have examined several of the salts of the acid, its methyllc 
ether and anhydride. The constitution of the two bodies is also 
discussed.—Researches on the volume constitution of solid 
bodies, by Dr. H. Schroder,—K. Ilelbing contributes a paper on 
an examination of some benzene liquors, and one entitled “ Re¬ 
search on a new earth resin.** This resin is found in large 
masses in a stone quarry at Enzenau, between Tolz and llcil- 
brunn. Nineteen per cent, of the resin is soluble in ether, and 
nine per cent, in ether and hot alcohol. The insoluble portion 
contains iron pyrites and a hydrocarbon of the formula C4oH«a- 
The ethereal extract contains a substance of the formula C4rtHna(39, 
melting at 192". The hot alcoholic extract gave a substance of 
the composition C4oIl0oOa. —C)n c^iiene, by F. Fittica. The 
author establishes the identity of the cymenes from camphor, 
ptycholisol, and thymol, and furnishes evidence that the propyl 
contained in the cymenes is normal propyl. The isomeric oxy- 
aiid thio-cymenes arc .also treated of.—The constitution of 
benzene, by A. Ladenburg.—On derivatives of phloretin, by 
Hugo Schiff. The author treats of the j>reparation of phloretin, 
of phloretic acid, and phloroglucin, likewise of phloroglucide and 
of tripliloretide. The present 'part contains the index for 
vols. 169, 170, and 171. 

Zeiisdinft tier CEsterrdchischcn Gesdhehaft fiir Meteorologies 
Aug. 15.—Dr. II. Wild contributes to this number some 
suggestions for the consideration of the l^ermanent (kim- 
mittec of the International Congress on the question of 
the establishment of an Tnteniational Meteorological Insti¬ 
tution. Before tlie Congress at Vienna be was altogether 
in favour of the scheme, but now feels persuaded that 
one institution could h.ardly exercise the large functions ])ro- 
posed with advantage. The difficulty of directing from one 
spot a number of stations scattered over the glol>e would be 
great, the conditions of these stations would not be familiar, the 
construction of isobaric cliarts, ^^c., could only be undertaken with 
exact data and co-operation of the central national offices, and the 
modification of instruments, &c., would not be a proper task to 
be attempted at any one place, with its narrow range of climatic 
conditions. The failure of one of the central offices would 
cripple the results iiroduced by the Institution, and, besides, the 
energetic working of these offices would be endangered if they 
were to delegate some of their present ]>robJem.s to the Institu¬ 
tion. The national offices whicli now occupy themselves with 
general meteorology might bestow too much attention to local 
matters. These objections would be avoided if each central 
office were to attend specially to some branch of the meteorology 
of the globe mutually agreed upon ; for instance, one to the 
preparation of .synoptic charts, another to rainfall, and so forth. 
I'he results of the various lines of research could then be inter¬ 
changed, and the failure of one office would not damage the 
work of the others. The establishment and maintenance at 
common expense of international stations proper in uncultivated 
countries, and the publication of their observations, Dr. Wild 
holds would be best undertaken by the countries to which these 
stand in the nearest relation. There would remain, then, for the 
Institution the work of interchanging the result.s and keeping up 
the relations of centnal offices, the arrangement of occasional 
Congresses, questions concerning instruments, and the like.— 
Among the Kleinere Mittheilungen we observe an abstract of the 
important report of Mr. Blanford to the Govenimenl of Bengal 
for the year 187 

Poggeudorf's Annalen der Physik utrd ChemiCs No. 5 » *^74. - 
In 1^68 Prof, von Rath published .some observations on a form 
of silica to which he gave the name Tridymite. It always cry.s- 
tallises in twin hexagonal prisms, and has a low specific gravity, 
liis further observations show lines of division beU een the 
elements forming the twins, and in tliesc lines the third crystal 
in tridymite is developed. There is a similar per:>!stencc ot the 
division plane between crystals of humite, and analogous triple 
crystals in anorthite, and an interlacing of crystals inleucite; 
and he concludes that while two crystals cannot be united to 
each other in many crystal groups, yet they can be united to a 
third crystal. Fine specimens, three millimetres long, reach^g 
him from the trachytes of Pachuca in Mexico, he has made,full 
measurements. The crystals^ however, are generally of j[.mall 
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size relatively to the accompanying minerals* They commonly 
occur in drusy cavities of the trachytes associated with specular 
iron, hornblende, and augite. Details are given of the mode of 
growth of the twins, their various forms and intimate combina¬ 
tions. —Another paper by the same author describes a remark¬ 
able crystal of calc-spar from Lake Sujjcrior. It is shown by 
the formula of the faces to be a form which is distinct from any 
hitherto dbserved. It is transparent, and occurs with native 
copper in amygdaloid melaphyre.—Another paper by Von lUth 
is on a singular combination of rutile and specular iron. The 
fine spicula of rutile arc developed from between the plates of a 
red kind of specular iron, and may be a subsequent formation. 
It occurs in association with crystals of quartz and adularia in 
clefts or druses in a fine grained talcose gneiss.—Von Rath’s 
next paper is On remarkable artificial crystals of pure copper. 
At the meeting last year of the German Geological Society at 
Weisbaden, Prof. v. Secbach exhibited crystalline copper which 
Prof. Senft of Eisenach had obtained by galvanic electricity be¬ 
tween small rings of zinc and copper. From an aggregation of 
very small crystals a large mass was formed of the size of four 
millimetres. The crystals are always twins, with the free end 
most produced, and have a form which has not heretofore oc¬ 
curred in native copper, though it has been found in galena and 
biiinite. The octahedral faces of the crystals are fiat and 
shining, while those of the icositetrahedron arc curved and less 
perfect.—Another paper discusses the hypersthenc of Mont 
Dore, described by Des Cloizeaux, a mineral which there occurs 
in druses in trachyte in crystals three millimetres long, associated 
with crystals of saiiidine and tridymilc.—Von Rath’s last memoir 
describes a new zeolite, named foresitc, from the tourmaline 
granite of Elba.—Prof. Tli. Pctruschevsky, of St. Petersburg, 
who has devoted himself since 1862 to the phenomena of mag¬ 
netism, now publishes the results of his investigation on the 
direct and indirect determination of the pole in magnets. Start¬ 
ing with the basis of Riot’s curve of magnetic intensity, he points 
out that it is as easy to determine the pole theoretically as em¬ 
pirically, details his two methods, and the apparatus wherewith 
they are tested. lie then considers the determination of the 
pole in electro-magnets, and finally enumerates results.—Dr. 
Gustav Junghann explains a simple law for the development and 
groujiing of crystal zones. He introduces some maps of anorthitc 
into the memoir, in which the formulae of the faces are all set 
down in tabular form in square spaces.—Herr G. Hagen con¬ 
tributes a memoir On the resistance ofTcred by the air to plane 
discs moved through it.—Herr J. J. Muller examines one of the 
Hamiltonian theories of movement which underlies the principles 
of mechanics.—llerr von Laspeyres has an interesting experi¬ 
mental paper On the existing and a new thermostat, and Herr 
KammeLsberg describes the crystalline form an i modifications of 
selenium.—'J'he most interesting reprinted paper is Terquem’s 
account of the vibroscope for^ accurately determining number of 
viiiralions. 


SOCIETIES AND ACADEMIES 

Lkkd.s 

Naturalists’ Field Club and Scientific Association, 
Sept. 15.—Mr, Edward Thompson, vicc-nresident, in the chair. 
—Mr. James Abbott mentioned that he nad gathered JyNtofntts 
tunhellatiis in flower at Kirkstall, on Sept, 12. The plant had 
not been noted in the i.eeds district for upwards of twenty years 
past, when it grew in the stream at the foot of Woodhoiise Kidge. 
—Mr. Henry Pocklington, in conjunction with Mr. James 
Abbott, demonstrated the action of the induced current upon the 
pioloplasmic gyrations in the cells of V'allUneria spiralis^ by 
means of a simple electric slide and a small inductorlum. The 
eftcct produced was very marked. The circulation of the proto¬ 
plasm stopped almost instantly. It was, in fact, as was descr^d 
by one of the members, as though a strong ** break ” were put on. 
The protopla.sm was corrugated by the rapid contractions induced, 
and the rcssults taken altogether were of the most interesting 
character. Mr. Tocklinglon will probably communicate a more 
complete description of his apparatus and its results at an early 
date. 

Paris 

Academy of Sciences, Sept. 2i.—M. Bertrand in the 
ch^.—The following papers were read j—Note on barium 
*^llfphocarbonate, by M. P. Thenard. Since M. Dumas’ pro 
I^al to use sulphocarbonates for the destruction of Phylloxna 
th^ salts have acquired a new interest. The barium salt i 


easily prepared by agitating a strong solution of barium sulphide 
with carbon disulphide. The auSior describes a process for 
manufacturing this salt on a large scale, and proposes to turn 
his attention to the manufacture of the potassium salt—On a 
new mercury pump, by M. de Las Marismas* This apparatus 
is stated to cost 35 francs, and to exhaust a receiver of six litres’ 
capacity to one millimetre pressure in four minutes ; all pressures 
from that of the atmosphere up to an absolute vacuum can be 
obtained, the gas contained in the receiver can be collected if 
necessary, and a vacuum can be preserved indefinitely.—On the 
action of alimentary or medicamental liquids on tin vessels con¬ 
taining lead, by M. Fordos. The author has tried the action of 
wine, vinegar, lemonade, &c., upon hospital vessels containing 
10 per cent, of lead; this latter metal was invariably found in 
the fluids used, and the author concludes that the u.se of this alloy 
may be attended with great danger.—Researches on the colour¬ 
ing matters of garancine, by M. A. Kosenstiehl. The colouring 
materials of garancine—alizarine, psciidopuqmrine, purpurlne, and 
its hydrate—have all been investigated in great detail by the 
author. Furpurine and its hydrate are formed at the expense bf 
pscudopurpurine; the products of the reduction of purpurinc 
have been studied, and two isomers of this body obtained, one of 
which has been prepared by .synthesis starting from benzoic acid. 
Pure alizarine is prepared by heating the commercial substance 
with water to 200'’C. for some hours, a small quantity of 
caustic alkali being added. Impurities are totally destroyed 
by this treatment, and the product of the operation is 
further purified by frequent crystallisations. Pscudopurpurine 
ib a very unstable body ; heating with water or alcohol trans¬ 
forms it into a mixture of purpurine and its hydrate. From 
the present researches it seems that garancine red and the rose 
colouring matter yielded by garancine flowers cannot be obtained 
irom alizarine alone ; the presence of purpurine or its hydrate Is 
indispensable. The product of the action of reducing agents on 
purpurine and its hydrate is pur])uroxanthine, an isomeride of 
alizarine.—New experiments on the nature of the sulphuretted 
principle of the waters of Luchon, by M. F. Garr.gou. This is 
a reply to a paper by M. Filliol in the Compt, Rend, for Sept. 
7.—Observations relating to a recent communication by M. 
Lichtenstein on some points in the natural history of Phylloxera 
vasldtrix^ a letter from M. Balbiani. The author again enforces 
his views a.s to the non-identity of the Phylloxera of the vine 
and of Qucrcus coedfera. —M. P. Thenard made known to the 
Academy the measures adopted by M. le Prefet de Saone-et- 
Loire on the approach of Phylloxera. —M. le Ministre de TAgri¬ 
culture el du Commerce and M. le Ministre des Finances con¬ 
sulted the Academy on the employment of tobacco juice for the 
destruction of Phylloxera. —Communications relating to Phyh 
loxera were also received from MM. J. Bond, H. dc Martiny, R. 
Delpit, &c.—Properties of the “implexes” of surfaces defined 
by two characteristics, a geometrical note by M. Fourct.—On 
luminous diffusion, by M. A. Lallemand.—On Warwickite, by 
M. J. Lawrence Smith. The author assigns to this mineral the 
formula MgsBa + (MgFc)Ti.2.—On the played by gases in the 
coagulation of blood, by MM. E. Matbieu and V. Urbain.—On 
the movement in the bilabiate stigmata of the Scrophulariacca*, 
Bignoniaceo;, and Sesamesc, by M. E. Hcckel.—Observation 
of a bolide at VersailJe.s on the evening of the 14th of September, 
by M. Martin de Brettes. 
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Erratum.—V ol. x. p. 416, col. 1, line 22 from bottom, for ” Norway*' 
read *' Moray.” 
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DIARY OF SOCIETIES. 

London 

WEDNESDAY, OcTonER 7 . 

Royal MrcEOScoricAL Society, at 8.—Supplementary Remarks on the 
Appendicularia : Alfred Sanders. 
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pink, purple, canary, crimson, orange, green, blue, magenta, and xa 
other shades. 


“NATURE." 

CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2,r. (xl.; gW', fer line after. 


One-eighth page, or quarter column 
Quarter page, or half a column . 

Half a pa^e, or a column . . . 

Whole page .. ■ 

Advertisements must he sent to the Office before 12 o'clock 
on Wednesdays. 

rosi-office Orders payable to Macmillan & Co. 
OFFICE : BEDFORD STREET, STRAND, W.C. 


f s.d 
o 18 6 

I IS o 
3 5 o 
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NATURE.—Wanted 

10, Tx, 116, and 203 with l*ortrait, 

StraAd, W.C. 


clean Copies of Nos. 

Nature Office, 29, Bedford Sticcl, 


JUDSON’S DYES.—For Staining Wood.— 

Diluted with Water. They sink deeply into the fibre, and will not rub 
off. They form the most economical stain on record. Liglit Brown for 
mahogany colour is excellent; No. a Black for walnut; Canary for 
satin ; .il.Mi black, lavender, iimgcntn, and many other colours. 


SIXPENCE PER BOTTLE, 

Of Chemists and Oilmen in I^ondon, ChemisLs and Stationers in the 
Country. 


HAIR COLOUR WASH.—By damping the 

h.ur or whiskers with tliis beautifully perfumed Wash, in 24 hours the 
hair iK'comcs its original colour, and remaiihs .so by an occasional using, 
lor. .sent forP.O. order.—ALEX. ROSS, 248» High Holboru, Lou¬ 
don ; and all Chcmist.s. 


nose MACHINE.—This is a contrivance 

whirb, applied to the nose for an hour daily, so directs the soft cartilaga 
of u hicli the member consists, that an ill-formed nose is quickly shaped 
to Dcrfcction. Anyone can use them, and without pain. Price lojr. 6 d., 
hcnt c-arriage-free lor P.O. order.—ALEX. ROSS, 248, High Holbpm, 
London. Pamphlet sent for two stamps. 
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INTEENATIONAL EXHIBITION PRIZE MEDAL AWARDS, 

London, 1851. Paris, 1855. London, 1862. Vienna, 1873. 

FOR KXCELLENCE AND CIJl.APNESS. 


M. PtLLISCHER, 

^ OPriCJAN AND ^MANUFACTURER OF 

ACHROMATIC MICROSCOPES. 

AND ALL KINDS OF SCIKNTIFIC INSTRUMENTS. 

PILLISCHER*S ST. THOMAS’S HOSPITAL MICROSCOPE, 

As sui)plied to the principal Universities and Hospitals. Monocular, 5/. ; lUnocular, 10/. ioj. 

PILIJSCI 1 ER*S New Scries of Correction and Immersion Object-glasses, from I to inch, 
unequalled for their brilliant Defining and Penetrating Power. 

PILLISCHLIUS Improved CLINICAL THERMOMETERS, in Sterling Silver Cases, 3.J in. 
14J. ; 4 i in. 17^. ; 6 in., in Wooden Case, io.r., including a Kew Certificats. 



ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON APPLICATION TO. 

88, New Bond Street, W., London. 


A\nv Price One Skilling, 

ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 

FOR OCTOBER 1874. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BV THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 


“AES ARTIS CAUsA, ITAQUE HOMINIS.” 

Contents of Octoijer Humber. Our Illustrations t — i. Oibson’s ** Venus,” from tlic Original Study. 
Fresco by Correggio. 3. “ Hope,” by Puvis De Chavannes.—Foley’s Place among British Sculptors.—The Revised 
Theory of Light, by W. Cave Thomas, No. 2.—The Golden Wedding of Mr. and Mrs. S. C. HaU.-Art Notes and 
Gossip.—The Decoration of St. PauVs Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art’’that 
fre^ arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers. 

London; SAMPSON LOW, MARSTON, LOW, & SEARLE, i88. Fleet Street, E.C 


THE LONDON & GENERAL WATEiTpURIFyTnG COMPANY, LIMITED 

PATEBX CISTEEK riLTEKS, CHAEQED BOIEIY WITH ^IMAl CHAHCOAl. r.q„irii.g, when once fixed, no nuention what«er 
.. n- c . ,'^‘<t*’7f““??“”'‘'»“d‘*>«PomtotheReBistr2r-GeMraJ.JuIyx866,Nivemler 

House Cistern, fitted i867» and May 1870. See also the January 12,1867. Also Testimonials from Dr. liassall, September Portable Cistern 

with a Cistern Filter. * 3 i » Dr. I.Ankester, September >867 ; Dr. l.etheby, February 15,18C5, and December 1872. Filter 

_ • I . I^ortablc Filters on this system,I 5^. to V, 

. Patronised and used by Her Majesty the Queen, at Osliornc: bv H.R H. the PriSr* *** _ 



» . • * j niters on this system, sr. to ;C3. 

i at Osborne; by H.R:h. the Prince of Wales, at Sandrine- 

ham; by H.R.H. the Duke of Cambridge ; ihcJEie of the Medical Profession; and at the London, sl 
Georges, lever, and German Hospitals, and at Government barracks lunatic asylum.s, and numerous in¬ 
stitutions, brsweries, &c. Water 'Testing Apparatus, tos, td. and air. vac\i 

for Discovering the Presence of Impurities in Water*' is a most coiivenicnt 
X, 1 ^ portable one.— Dyke on the Preliminary Duties of Health Officers. 

Pocket Filters from 6 d to 6 s. each. Household and Fancy Filters from lar. 6 el, 

The Filters ^y^Mcn m aeration, and fuU particulars obtwned, on application to the SccreUiy* at the Office, 
STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read *' Water: its Impurities and Purification.*' price, per post, 9d, 


Dancheiri 


iS7i 



NOW READV. 


TECHNICAL TRAINING. 

BY THOMAS TWINING, 

^ . ONE OF THE VICE-PRESIDENTS OF THE SOCIETY OF ARTS 

Bemg Suggestive Sketch ol a National System of InduBtiml Imtniction founded on a Geneml Diffusion of Practical Science 

among the People. 8vo. 12s. * owence 

MACMILLAN & CO., LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C„ 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application, 


“MAZELINE” GOLD JEWELLERY. 

(Catalogue post free,) 

j8c. OOLT>.—Superseded by the above imitation Jewellery—solid, durable, and cheap. 

18c. (JOLD.—DcsiKtis, beautifully copied in the above, and not to be delected from the precious metal. 

18c. GOLD.—Jewellery, is reproduced in all the latest fashions (Engli.sh, French, Swbs, Italian, &c.} 

“ MAZELINE ” GOLD JEWELLERY, 

Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public. It i.s solid, durable, and cheap, retaining to tlie last 
its 18c. gold appearance, which cannot be dclcctea. 

CASH PRICES. 

Watches, 35^. to 45.^. Alberts, ax. to 5X.; Long Chains, $s. to bx. 6 d. ; Lockets, ax. to 5X. ; Crosses, ix. 6 d» to 4X. ; Ladies* Gem Rings, ax. to 
■X ; Wedding and Keeper Rings, ix. to ax. 6 d. ; Gents* Finger Rings, ax. 6rf. to6x.; Bwcelets. gx to lox. 6 d. : Studs, ix. to gx. 6 d. ; Links, ix. to 3X. ; 
Rieast Pins, ix. to 4X, bd ; Brooches, ix. bd. to yx. bd ; Ear Kings, ix. to fix. 6rf.: Sets suited Brooch and Ear Rings, 5X. 6tf. to lox. bd. \ Pencil 
t'ases, ax. to 4X 6 d. ; Gents' Snake Rings (PUin Head), ^x. 6 d , Head set with Brilliant, 8cc , gx. _ 

*l'he Proprietors having devoted a large amount of capital and a length of time to the completion and production of the above, are now enabled to oftar 
and guarantee again»>t all other competitors a superior, well-hntshed, and correct imitation of the precious metal, at prices within the reach of all. 

CAUTION.—('ertain persons are endeavouring to imitate and foLst upon the public an inferior and wretched article, and charging the same prices ; 
we therefore beg to put the public on their guard against such deceptions. 

N.B.—Every watch is guaranteed fur two years Names and Addre.sses sliould be distinctly and clearly written in full. 

Full-priced Catalogues and Press Opinions of the MAZELINE"' GOLD JEWELLERY to be obtained of 

MESSRS. MACMILLAN & CO., 

WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 

17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 

P.O O to be made payable at Po.st Office, Bishopsgate Street Without, T.ondon, E.C. 

ACCENTS WANTED for the above throughout the United Kingdom. LIBERAL TERMS. 


1871.—FIRST-CLASS BRONZE MEDAL. Royal Cornwall Polytechnic 
Society. 1872. — Sll.VEK MF.DAL. 187J.—INTERNATIONAL 
EXHIBITION PRIZE MEDAL. 


FLETCHER'S 

NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner gives a range of heating 
power from a gentle current of warm air 
to a RKir.HT KKD HEAT, aiiil is so per¬ 
fectly under conttol that a common glass 
botilc may be placed on the tripod without 
protection and heated to any required tem¬ 
perature without the slightest risk of frac¬ 
ture. In practical use it dispenses with 
the necessity for drying-closets, sand-aiid- 
waler baths. &c. 

For very low temperatures thenng must 
be lighted through the caning B ; this 
causes a current of warm air to rise through 
the gauze above. For highertemperatures 
the light must he applied on the surface of 
the gauze A, which will give a large body 
of clear blue flame. A special patH'r<i is 
made with a blast tube, by which the flame on the surface can be concen¬ 
trated and urged until it gives almost a clear white heat, the temperature 
. . . . 



6 d. 

od. 


depending on the air supplied through the blast tube. 

Price, without blast tube . 7X. 

„ with blast tube lor high temperatures ... qx. 

UNIVERSAL FURNACE (GAS). 

For High Temperatures (without blast) for Crucibles, Muflies, &c.,in several 
sizes and patterns. Special designs made to order. 

NEW BUNbEN BURNERS, giving a range of temperature up to a 
clear white heat, lox. 6rf. 

hot BLAST BLOWPIPES, giving temperatures exceeding the fusing- 
point of platinum, iix 6^., 13X., igx. 

POWERFUL FOOT-BLOWERS, i8x. 

Drawings and description from dealers in Chemical Apparatus, or from 

THOMAS FLETCHER, F.C.S., 

13 & IS, SUEZ STREET, 
WARRINGTON. 


RUFfURES.—BY ROYAL LEll'ERS PATENT. 

WHITE'S MOC-MAIN LEVER TRUSS 

is allowed by upwards of 500 Medical Men to be the most cflec- 
tivc invention in the curative treatment of Hernia. The use ol 
S a steel spring, so often hurtful in its eflects, is here avoided ; a 

S A L softl andage being worn found the body^ while the requisite 
resisting power is supplied by the MOC-MAlN PAD an«l 

f i I VAl KNT LEVER, htting with so much ease and clo.seness 
A that it cannot be detected, and may be worn during sleep. A 

m ' de.scriptive circular may lie bad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a uiche.s below the hips, being sent to the manufactuier^ 

JOHN WHITE, 228, Piccadilly. 

Price of a Single Truss, i6x., aix., afix. 6^., and 3TX. 6 d. 

,, Double „ 31X. 6<f., 43X.. and 531. od. 

„ Umbilical „ 4ax. and sax. bd. 

ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for Varicose Veins and all cases of weakness and Swellings of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpehsive, and drawn 
on over au ordinary stocking. Price 4X. 6<f., yx. &/., loi., and i6x. each. 
Postage free. 

JOHN WHITE, Manufactiuer, 228, Piccadilly, London* 



Post- 

free. 


BRYANT&MAYS 

MATCHES. 
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FORTHCOMING BOOKS. 


BY SIR SAMUEL W. BAKER, PASHA, F.R S., ETC 

Jsmaiiia : a Narrative of tfie Expedition to 

Central Africa for the Suppression of the Slave Trade, 
organised by Ismail, Khedive of Egypt. With Maps, 
Portraits, and upwards of Fifty fulUpage Illustrations by 
ZwECKER and Durand, Two vols. 8vo. 

The Russian Power. By Ashton IV. Dilke. 

With Maps and Illustrations. Two vols. Medium Svo. 

Itio^rafhy of the RiofU Hon. Francis 

liLACKPURN F, late Lord Chancellor of Ireland. Chiefly 
in Ktlation to his Public and Political Career. By his Son. 

8 VO. 

Lady Duff Gordon's Last Letters from 

Egypt, to which are added Letters from the Cape. With a 
Memoir by her Daughter. With Portrait engraved by 
J EE NS after Phillips. Cr jwn 8 vo. 

A Ramble Round the World, 1871. By 

M. LE BARON DE HUBNER, formerly Ambassador 
and Minister. Translated by Lady Hekrekt. Two vols. 
8vo. 

Cave Hunting ; Researches on the Evidence 

of Caves respecting the Early Inhabitants of Europe. By 
W. BOYD DAWKINS, M.A., F.R.S., &c.. Curator ot 
the Museum, and Lecturer in Geology in the Owens 
College, Manchester. With Colouitd Plate and Woodcuts. 
8vo. 

Miltons Poetical Works. Edited with 

Text Collated from the best Authorities, with Introduction 
and Notes. By DAVID MASSON, Professor of Rhetoric 
and English Literature in the University of Ediiilurgh. 
With Tlivee Portraits engraved by C. H. Jekns and Rad- 
CLIFFK. Three vols. 8vo. (Uniform with the Cambridge 
Shakespeare.) 

Milton's Poetical Works {Golden Treasury 

Edition). With Introduction and Notes, Ly Professor 
MASSON. W'^ith Two Foitiaits engraved by Jeens. 
Two vols. i8ma 

Michael Angelo Buonarroti : Sculptor, 

Painter, Architect. The Story of his Life and Labours. 
By CHARLES CHRISTOPHER BLACK, M.A. Ulus- 
trattd with Iwcnty Woedbury Types. Medium 8vo, cloth 
extra, gilt. 

History of the English People. By the Rev. 

J. R. GREEN, M.A. W'ith Colcured Maps, Genealogical 
and Chronological Tables. Crown 8vo. 

Michelet's Modern History. Translated 

from the French. With Continuation to the Present Time. 
By M. C. M. SIMPSON. Crown 8vo. 

Scandinavian History. By E. C. Otie. 

With Maps. Globe 8vo. 

Shakespeare's Plutarch. Being a Selection 

from the Lives in North’s Plutarch which Illustrate Shake¬ 
speare’s Flaya, Edited with Introduction, Notes, and 
Glossarial Index. By the Rev. W. W. SKEAT, M.A. 
Crown 8vo, 


A Theory about Sin in Relation to some 

Facts of Daily Life. Lent Lectures on the Seven Deadly 
Sins. By the Rev. ORBY SHIPLFIY, M.A. Crown 8vo. 

Catholic Reform, By Father Hyacinthe. 

Letters, Fragments and Discourses. Translated by Mdme. 
Hvacintiie Lovson. With a Preface by the Very Rev. 
A. P. Stanley, D.D,, Dean of Westminster. Crown 
8vo. 

The Imitation of Christ. By Thomas 

Kempis. Translated with Preface by W. Bentiam, D.D.,- 
Vicar of Margate. Printed with Borders in the Ancient 
Style aUer Holbein, Diirer, and other Old Masters, con- 
tainiig Dances of Death, Acts of Mercy, Emblems, &c., 
and a Variety of Curious Oinamentation. Crown 8vo. 

Chatter ton: a Story of the Year 1770. 

By Prof. MASSON, LL.D. Crown 8vo. 

The 7 hree Devils: Luther's, Miltons, and 

Goethe’s ; and other Essays. By Prof. MASSON, LL.D. 
Crown 8vo. 

Induced Diseases of Modern Life. By 

BENJAMIN WARD RICHARDSON, M.D., F.R.S. 
Crown Svo. 

Outlines of Cosmic Philosophy, based on the 

Doctiiue of Evoluiirn, with Criticisms on the Positive 
PhiloFophy. By JOHN FISKK, M.A., LL.B., formerly 
Lecturer on Philosophy at Harvard University. Two Vols. 
8vo. 

7 he Evolution Hypothesis and the Origin 

of Life. By II. CHAR LI ON BASTIAN, M. 1 )., F. R. S. 
Crown Svo. 

Pharmacograpliia. A History of thePrin~ 

cipal Drugs of Vegetable Origin, found in Commerce in 
Great Britain and British India. By F. A. FLUCKIGEK 
and D. HANBURY, F.R.S. Svo. 

7 he Elements of the Psychology of Cognition. 

By ROBERT JARDINE, B.D,, D. Sc., Principal of the 
General Assembly’s College, Calcutta. Crown Svo. 

Laocoon. Translated from the Text of 

l.ESSING, with Notes by the Right Hon. Sir ROBERT T. 
PHILLIMORE, D.C.L., Judge of the High Court of 
Admiralty, Svo. 

7 he Extant Odes of Pindar. Translated 

into English, with an Introduction and Short Notes by 
ERNEST MYERS, M.A., Fellow of Wadham College, 

I Oxford. Crown Svo. 

Social Lije in Greece, from Homer to 

Menander. By the Rev. J. P. MAHAFFY, M.A., Fellow 
of Trinity College, Dublin. Crown Svo. 

Second Series ofthe Rev. T. Binney's Sermons, 

preached in the King’s Weigh-house Chapel, London, 1829 
—JS69. With Memoir by the Rev. Henry Allon, t>,D. 
Svo. 


MACMILLAN & CO., LONDON. 
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Our Sketching Club. Letters and Studies on 

landscape Art. By the Rev. R. St. JOHN TYRWHITT, 
M.A. With an Authorised Reproduction of the Lessons 
and Woodcuts in Prof. Huskin’s “ Elements of Drawing.** 
Crown 8vo. 

The Maid of Killeena , and other Stories. By 

WILLIAM BI.ACK, Author of “ A Princess of Thule,” 
&c. Crown 8vo. 

The Harbour Bar. A Tale of Scottish Life. 

Two Vols. Crown 8vo. 

Speaking Likenesses. By Christina Rossetti. 

With Illustrations By Arthur Hughes. Crown 8vo. 

For the King's Dues. By Agnes Mac- 

DONNELL, Author of “ Martin's Vineyard.** Crown 8vo. 

Govinda Samanla; or, the History of a 

Bengal Raiyat. By the Rev. LAL BKHARI DAY. 
Two vols. Crown 8vo. 

The Princess of Silverland, and other 

Talcs. By EL.SIE STRYVELINE. With Frontispiece 
by Sir Noel Baton. Globe 8vo. gilt. 

The Common Frog. By St. George Mivart, 

F.RS., &c. Lecturer on Comparative Anatomy at St. 
Mary’s Hospital. With numerous Illustrations. (Nature 
SEK1E.S.) 

Polarisation of Light. By W. Spottiswoode, 

1X.D., F.R.S. With numerous Illustrations. Crown 8vo. 
(Nature Series.) 

On British Wild Floivers considered in 

relation to Insects. By Sir JOHN l.UBBOCK, M.l*., 
F.R.S. Crown 8vo. (Nature Series.) 

Primer of Astronomy. By f. Norman 

l.OCKYKR, F.R.S. With lllustratiuns. iSmp. (Mac¬ 
millan’s Science Primers.) 

Essays on Shakespeare. By Karle Elze, 

rii.T). 'I'ranslated, with permission of the Author, by 
L. DORA .SCHMITZ. 

A History of the English Drama. By 

A. W. WARD, M.A., Professor of History in Owens 
College, College, Manchester^' Two vo|!j, 8vo. 

I'hird and Cheaper Edition. Tn One Vol, Medium 8vo. 
extra gilt, 

Holland House. By Princess Marie Liech- 

TEN STEIN. With Five Steel Engravings by C. H. Jeens, 
after Paintings by Watts and other celebrated Artists, and 
numerous Illustrations drawn by Professor Deiamotte, 
and Engraved on Wood by J. D. Cooper and others. 

New and Cheaper Edition. In one voL Crown 8va 


Tales of Old fafan. By A, B. Milford, 

late Second Secretary to the British L^egaiion in Japan. 
With Illustrations^ drawn i^nd cut on Wood by Japanese 
Artists. 

New and Cheaper Edition. Two Vols. Crown 8vo. I2r. 

Henry Crabb Robinson's Diary, Reminis^ 

cences, and Correspondence. Selected and edited by I\r» 
SADLER. With Portrait. 

Third Edition. Crown 8vo. 

The Victory of Faith. By fulitis Charles 

HARE, M.A., Archdeacon of l^ewis. Edited by Profes^r 
Plumtre, with Introductory Notices by the laie Professor 
Maurice and Dean Stanley. 


New and Cheaper Edition. In One Vol. 8vo. 

History of Ancient Philosophy. By the. 

Rev. W. ARCHKR BUTLER, late Professor of Moral 
Philosophy in the University of Dublin. Edited by W. 
Hep worth Thompson, D.D., Master of Trinity College, 
Cambridge. (Revi^d by the Editor). 

New and Cheaper Edition. In One Vol. Crown 8vo. 

Christ and Other Masters. A Historical 

Inquiry into some of the Chief Parallelisms and Contrasu 
between Christianity and the Religibus Systems of the 
Ancient World, By the Ven. Archdeacon HARDWICK. 
Edited with Memoir by the Rey. F. Procter, M.A. 

Cheaper Edition. Crown 8vo. 6 s. 

A Companion to the Lectionary. Being a 

Commentary on the Proper Lessons for Sundays and Holy 
Days. By the Rev. W. BENHAM, B.D., Vicar of Mar¬ 
gate. 

New Edition. With Additional Illustrations. Crown 8vo. 6^ 

Tom Brown!s School Days. By an Qld 

Boy. With Illustrations by Arthur Hughes and Sydney 
Prior PI all. 

Cheaper Issue. Crown 4to. 3^. 6 a, 

Ridicula Rediviva. Old Nursery Rhymes, 

Illustrated in Colours by J. E. Rogers. 

Cheaper Issue. Crown 4^0. J-t. 6 d. 

Mores Ridiculi. Old Nursery Rhymes, 

Illustrated in Colours by J. K. Rogers. 

History of the Life-boat and its Work. By 

RICHARD LEWIS, of the Inner Temple, Barrister*at- 
Law. With Illustrations. Crown 8vo. 


MACMILLAN AND CO„ LONDON. 
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IMPORTANT CORRESPONDENCE. 


THE REV. SIR EDWARD R. JODRELL, BART., 


1*0 Messrs. FfILTOE AND SONS, 26, Conduit Street. Bond Street, W. 

When at Sail I received an Analytical Beport of your *‘ Speciality *’ Sherry, and 

^ __ 1_.'i_ _ w:^l t _ 


you must forgive me for saying that at first I regarded the whole 


Britain) Analysis, which says more than I can express. I am very particular as to«the Wine I drink, and as 1 have been hitherto buying ** every<day 
S^rry " at 6 (m a dozen, 1 am rejoiced to find now that I cau purchase Wine qf equal .strength and superior bouquet at half that price. This should be known 
to the “ General Public/' and you can make any use you deem proper of this letter, and also of Proiessor Redwood’s most elaborate analysis. 


(Si£rnrd) 


Yours faithfull)^ 


&DWARD REPPS JODRELL. 


054 

o‘i 

2*5 


wtjNE. ” 


31, Portland Place, London, December 9th, 1873. 

THE REV. SIR E. R. JODRELL. 

StK,—I have completed the Analysis of the sample of Sherry you left with me, and proceed to report the re.sults. Judged by the palate it miglit be 
represented as a light, moderately dry Wine, with nothing to object to in its flavour ur appai ept strength. 

J proceeded to make a more minute analysis, the results of which were as follows 

Absolute Alcohol, by Volume ... . ao o parts in 100 

Free or uniieutralised Acid, partly ^^latile and partly non-volatile. 

Volatile Acid (acetic acid) ... ... ... mm . 

Sugar and Extract . 

Ash, from incineration of Extract. 

MINERAL ACID, or inorganic matter, NOT YIELDED BY GRAPE-JUICE 

THF.SE RESULTS ARE ALL SATISFACTORY. The proportion of alcohol is that found in the best samples of Sherry; the volatile acid 
(acetic acid) is not more tlian is usually present, and the fixed acid is the TRUE ACID OP 1'H E GRAPE, namely, tartaric acid. The a.sh is not more 
than it should be, and contains nothing foreign to the grape 

In preparing this Analysis, I have been enabled to observe that the alcohol, when separated from the other constituents of the wine, was PURE IN 
FLAVOUR AND OF GOOD QUALITY, and that there was NOTHING OBJECTIONABLE in the extract or other pioducts that were sejiarated in 
the process of analysatioii. X am yours truly, 

'T. "R.EtjyNOO'D^ Professor of Chemistry to the 

5th December, 187, PHARMACEUTICAL SOCIETY OF GREAT BRITAIN. 

The recent Medical Correspondence in the “TIMES” demonstrates how injurious to health is 
“made-up Sherry,” ALCOllOLISED to an UNREASONABLE extent. 

MESSRS. FELTOE AND SONS, 

Byappomtmenlh the ROYAL FAMJI. Y—established flhTY-NINEyears—areSOLE I'KORRIRTORSand TMPORJ'ERSofthe 




SPECIALITE” SHERRY, 


Adopted and Recommended by nearly 2,000 Physicians and Surgeons for 

its Valuable Dietetic Qualities, 

“ To the meal of a patient suffering from Dyspepsia it VTOuld be valuable.” 

Medical Tunes. 

“ Free from Acidity and Heat.” 

The Tlritish Medical ydurnal. 

“ Valuable for Gouty pr Uric Acid tendencies,” 

Dr. Hardwicke^ Metropolitan Analyst. 

"Has a great Medical Reputation.” 

Medkal Record. 

/ Contains nothing Foreign to Grape.” 

Professor Redufood. 

“THE CASH SYSTEM ONLY” 

30 s.. DOZEN. £18 QUARTER CASK, of Bright Wine In Cask. Carriag? paid to any Kailway Station in England, 

and .Scotland, and to any Tort in Ireland. 

MANZANILLA AND MONTILLA, 

For the PURITY of which Wines Messrs. FELTOE & SONS are so renowned, are now also supplied at the same strictly 

CASH PRICE as their popular SFECIALIT^l SHERBT* 

26, CONDUIT STREET, LONDON; MANCHESTER and BRIGHTON. 


Printed by R. Clav, flemi, ft TAYU>a, at 7 and 8. Bread f^reet Hill, In the (Tlty of lAmdoUt and pubb’Rhrd by MACiffL.i.Aif ft Ci>.> 
at the Office, 90 and 30, Bedford Straet, Covent Garden.—'TMuaanAV, October'i, 1S74. 
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ROYAL ASTRONOMICAL SOCIETY, 

WURLINGTON HOU^E. W. 

Th ■ Office of RESIDENT ASSISTANT SFXRETARY is now v.icant. 
O.indiciatcK arc re4uc^ted to send in their Applications and Testimonials on 
01 before 'riiiirstlay, January 7, 1875. 

The SiiU>y is 150 i>cr annum, with residence, coals, and gas. 

The Assisinnt Secrci.'iiy will be expect d to keep the books of the Society, 
to assist the Editor of the ** Monthly Nothes’* in pa.ssiiig the publications of 
the Society through the pres.s, to act as Librarian, to issue icgiilariy the 
*' Montiily Nuiices/' iS:c , and to perform such other duties as Che ('ouiicil 
miy from tiriit: to lime leqiiirc. An acquaintance with Astronomy and 
Foreign Laiigii iges is dcsir.ible. 

Applications must he add essed to the Secretaries, Royal Astronomical 
b'ociciy, Hurlington House, Loudon, W. 

EDWIN DTJNKIN, I ,, 

Dec. 17,1874 A. COWPEK RAN YARD, f 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMAR 1 .E STREET, PICCADILLY, W, 

Dr JOHN HALL GLADSTONE.F.R S., I’ullerian Prn'’c,!,orof Clicmis- 
try, R.I., will begin a Course of Six Lectijrr.s, adapted toa Juvenile Auditory, 
“On the Voltaic B.*ttciy,” on 'lUK.SDAV NEXT. Dec. i«g, at 3 oVlcu.k. 
Subscription—One ('.uinea (Cluldreu under six een, Hair‘a-(hune.i), to all 
the Courses in the Season, 'i'wo Guineas. Tickets may now' be obtained at 
the lusUtuliou. 

BOROUGH OF BRIGHTON. 

PUBLIC LIBRARY AND MUSEUM. 

NO TICE is hereby Given, That the Town Council are aliout to appoint a 
CURATOR of the Free Public Library, Museum, and Piciurc Gallery, at a 
salary of jC'jtxi per annum. 

The C’lir.ator will have charge of the T.ibrary, IVIuscuin, and Picture Gal¬ 
lery, and must he prepared to attend from 10 a m. to 10 p ni , .subject to an 
interval for abscti eof two hours during the day. 

Application^ for the above appointment. MAimg age, late or present occu- 

K tioii, and accompanied with Testimonials, are to be addressed to the 
ivilion Commitice, and endorsed, *' Application for the Appoiiilnient of 
Curator,” and must lie left at my office at the Town llali before Two o’clock 
in the afternoon of Saturday, the second d.»y of J:inuary, 

No personal application is to be made to the members of the Pavilion 
Committee. 

JAMES A. FREEMAN. Town Clerk. 

December ifi, 1874- 

LONDON LIBRARY, 

la. ST. JAMES'S SQUARE—Founded in 1841. 

Patron-n.R.H. The Prince of Wales. 

President— 'J'homas Caklylk, Esq. 

ITlis Library contains 90,000 Volumes of Ancient and Modern I.ilerature, 
in various Languages. Sub-scripiion, jCs a year, or jCb with Kiitiaiicc Fee 
of jC 6 ; Life Membership, jC^ 6 . 

Firtecn VoUimes arc allowed to Country, and Ten to Town Members 
Reading Rcwim oi>tn from Ten to half-past bix. Piospccius on applicalicn. 
Caulogue, New Edition, m the press. 

ROBERT HARRISON, SeertUry and Librarian. 


CHRISTMAS LECTURES. 


OF GREAT 


JUNIOR ASSISTANT in the Royal Obser- 

viuory, Greenwich.—An ()p*n Competition for One Appointment will 
be held 111 l.ondon, commencing on laiuiary abth. A Preliminary Ex- 
aniiuatioii will be held in I/'indon, Edinburgh, and Dublin, on January 
iQtli. Age* 18 to 25. 'J'hc Regulations and iicccs.sary Form of Applica¬ 
tion may be obtained from the Secretary, Civil Service Commihsiou, 
London, S. W. 

NOTICE.—To SCIENCE TEACHERS and 

STUDF.NTS —Apparatus to illustrate the Study of Chen 'atry :.i>d 
PhvMC.s (Atousticb, Light, Heal, Magnetism, Electricity, Kc.j Orders 
excectling 40.1. in v.iliic dehvcied free to any Kail way htation 111 Eng> 
land. Pi ice Lists, 4 Stamps.—MOTTERSH FAD ft CO., Laboratory 
Funlisher^, 7, Exchange bireet, Manchester. 

QUEENViToOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 

Sound General Education for Boys. 

Special attemioii to Science, pattictilarly to Chemistry, both theoretical 
and ]>ractical 

Kclercnces to Dr. Debus, P K.S.: Dr. Frankland, F K.S. ; Dr. Rosena, 
F.R.S.; Dr. Angus Smith, F.K.S. ; Dr. Tyndall, I'.R.S*; Dr. Voelcker, 
F.R.S. ; Dr. Williamson. J^.R.S. 

C. WILLMOKE, Principal. 

ROYAL COUNCIL OF EDUCATION — 

The Laboratory and Class-rooinB of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
ii'.xaminaiions can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to PwoC 
E. V Gardnrk. F.E.S., F.S.A., 44 Berners Street. WL 

WANTED.—SKELETONS of a few of the 

SMALLER BRITISH BIRDS, to complete a CoHcclton.—Address 
jMitkiilars to l^.Z.S, care of Editor oi Naiurjs, Bedford Street, 
btr.tnd, W.C. 

ORIGINAL SKETCHES FOR SCRAP- 

BOOKS. ALBUMS, &c., in Pen and Ink and Colour. He.*dii gt» and 
LiiiiaN foi Maiiiiscnprs. ('opyin,;. Addresfi R H., 54, Great Ormond 
Street, Qvuen's Square, W.C. 

PREPARATION for MATRICULATION 

aiOxfoid and CaniVir dge by ihe KKCTOR of a t()UNVRY PARISH. 
Graduate in Honnius •*! Cambridge ‘Mathematical and Natural Science 
Triposc^)—Addre s Dmi.ta, cue of Mesht.-,. Macmillan and Co, 29 
and JO, Bedloid Street, Covent Garden, W C. 

REQUIRED, a MATHEMATICAL and 

NAIURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR MAN.-Address E Y.D , care oi the Pub- 
IKhcrii of Natwrb, ag, Bedford JStreet, Strand, W C. 

The SECOND MASTER of a High-class, 

Giammar .^cho'd receives a few Resident Piiiils. Special attention fi 
given to the »tudy oi Natural ScietiCrs.—I*or turthei particulars •PPtV 
by Icttei to " ’I'npos*' care of the Publisher of NA'tUKtr, BndfM 
SUert, Strand, London, W.C 






■NATURE 


Ixvi 


PREPARATION for the Public Schools 

by an Oxford M.A. and Pint Cfawnan, Natural Sdenoe included m 
the ordinary seheme of work»*^^Addreea Jk L* Wavson, £sq.> Icichmond 
House, Worthing, Sussex. 


A LADY of long experience wishes for a 

RE-KNUAGEMENTu OOVERNESS iii * Oentlemaa*. Family, la 
capable of teachmir the rudiments of Natui^ Scieiice. First-rate Refer 
enccit. Apply by letter to C. H. M., care ol the Editor of Na'i Ukb, 
39, Bedfuid Street, Strand. W.C. 


SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of FootiU, Rocks, and Minerals especially selected for 
Teaching purpoaea FOSSiLS, 150 Species. 301.; 250 ditto, 350 
ditto, 5 to £6. MINERALS and KOCKS, roo Examples, 351.; 
300 ditto, £9 lot. to £2 10s. : 300 ditto, 1^4 lor. to £t\ 400 ditto, £^ 
to j 68 ; 500 ditto, Hs. to ;£io lor. Similar C ollections in Mahotrany 
Cabinets, aoo Examples, 4 lor ; 300 ditto, £j los ,; 400^ £12 i2X., i>r 
in Stained Fine, at £3 xor , £6 6s., and j^zo lor. RECENT SHELLS, 
100 Genera, £i is. ; 200 Genera. £2 2s. 

ALFRED BhLL, 5, Grafton Street, Fitzroy Square, London. 


GEOLOGY—ELEMENTARY COLLEC- 

TIONS to illustrate the New Edition of ** Lyell's Students' Elements 
•f Geology," and facilitate the imponant study of this science, can be 
had at a, 5, 10, so, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Oeoloaical Maps, Ham- 
mers. all the Recent Publications. &c., of J. TENNANT, Mineralo¬ 
gist to Her Majesty, 149, Strand, London. 

Practical Instruction is given in Geology and Mineralogy by Professor 
TENNANT, F.R.G.S., at nis residence, 149, Strand, W.C. 

NOTICE OF REMOVAL_Mr. JAMES 

R. GRE(;ORY, Geologist and Mineralogist, HAS NOW REMOVED 
tohU ncwly-built Frcniises, 88, CHARLOTTE STREET, FITZROY 
SQUARE, W., from 15, Russell Stieel, Covent Garden, where Collec¬ 
tions, Specimens, Cabinets, Hammers, &c., can be in*;pccted as tisu.ii. 

GEOLOGY and MINERALOGY—Superior 

Collections for STUDENTS, at most reasonable prices, specially 
seiecied to illii.sirate Lyell’s ** Student’s Elciiientik." Page, Dana, and 
other authors. Price from £i upwards. Lollectioiis of Derbyshire 
Mineralii and Fossils (mountain limestone, Yoredalc Senes, coal, ^’C.) 
from IS. 6d. upwards. A very large Collection ol .Specimens trom ail 
strata. Catalogue post-tree, 

JOHN TYM, Castleton, Derbyshire. 


THOMAS D. RUSSELL, 

GEOLOGIST & MICROSCOPIST. 

48, ESSEX STREET, STRAND, W.C. 

(Late of Arui del Street.) 


Britifh RocVih-ioo Specimens ••• ••• One Guinea. 
Bntish FohMls—zoo „ .. One Guinea. 

Collections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
Dftailed Caiale^rt feif-free. 


W. LADD & CO. 

SCIENTIFIC INSTRUMENT MANUFACTURERS 

(By Appeintment to the Royal InsUiution of Great Britain). 

Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 
ri & 12, BEAK STREET, REGENT STREET, W, 

AND 

199, BROMPT(JN ROAD, S.W. 

RSTA BIAS HKD 1843. 
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Sound and Bright. 

WALTHAM BROS., BREWERS, STOCKWELL. 

NATURE.—Wanted clean Copies of Nos. 

10 . 13, 116, and 303 wuh Portrait. Natijrb Office, se, Bedford Street. 
Strand, W.C. 
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' Ob the sat of eveiy MoaChv p|^ 3% ivs^ with atluMt Oa;* 

THB JOURNAL OP BOTANV*/ 

BRITISH AND F(»tBlQN, . 

Edited by Himiiv Tsimbn. M.B, F.L.S» British Museum, assasud by ' 
J. G. Bakbb, F.L.S., Royal Herbaiittss, Kew. 

fttbscriptions for 1874 (lai. post free in the United Kingdom! psyxble in 
advance to the publisuers, Messrs. Ranken and Co., Drurv House, at, 
Mary-le-Strand, London, W.C., of whom may be obtained the volumo for 
1873 (price i6r. bound in clo^): also oovers for tha volume (price m.), 
and back numbers. 



THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers' Interests, 
Licensing, Legal, and Parliamentary Matters. 

Rbvibwop THB Malt and Hop Trades ; and Wins and Spibit Tbadbs 
Kbcokd. 

The Official Organ of the Country Brewers' Society. 

(Founded 1833 .J 

** The Brewers' Guardian" is published on the Eveninn of every alternxie 
Tuesday, and is the only journal officially connecled with brewing lntere^ls, 
Subscription, i6r. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, ix. each. Registered for transmission abroad. 

Offices—5, Bond Court, Walbrook, London, E.C 


THE BEST FARMERS* NEWSPAPER. 

THK CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algbenom Clarke, Secretary 10 the Central Chamber gl 
Agiiculture, 

Devotes special attention to the discussions and proceedings of the Chxuu- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical tanning, 
and a mass of intelligence of particular value to the agriculturist. 

The London Com, Seed, Hop, Cattle, and other Marketsol Monday 
are specially reported m this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the Arst poet 
ou Tuesday morning. Price 3^., or prepaid, X5X. a year post free. 

PubUshed by W. PICKERING, sz. Arundel Street. Strand, W.C 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and bcieuLcs. 

Cd. MONTHLY, or POST-FREE, fix. 6d. PER ANNUM. 

The “ Journal of Industry " is issued with the object ol promoting the in- 
terests of British Manulacturcrs by— 

The Collection ol Valuable Xniomiation from all parts of the Industrial 
World. 

'J’he Discussion of Matters important to Manufacturers. 

Descriptive Accounts ol useful Patents and Inventions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

*** Tliis Journal has now the Large.st Circubition of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
i.ondon. 


THE 


JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICATION OF i6 PAGES QUAE 30 , 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar wd 
Seventy-five Cents paid strictly m advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chenustry applied to 
Arts and Manufactures ; Matter on Particular Fabncatious, as Petroleum, 
Sua)is, Tariimig, Dyeing, and numerous others. ^ . 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Diugs 
and Chemicals of every dcscriptiou arc given in each number for New 
Vork, Boston, and Philadelphia, with Tables ot Imports. 

EIGHTH VOLUME, commenced with January number. 


DEXTER & CO., PUBLISHERS, 

17. Spruce Street, New York ; 48, Hanover Street, Boston; and S49, South 
4th Street, Philadelphia, Pa., U S.A. 
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Price 14J., with Woodcuts. 

ETRUSCAN RESEARCHES. By Isaac 

TAYLORf M'A. With Glossary and Index. 

Contents The Prologue—Tyrrhenians and Turanians—Ethnographical 
Notes on the Etruscan People—^The Etruscan Myihology—^The Etruscan 
Numerals—Epitaphi*—Words deiiotinz Kinship—The Uduigual Inscriptions 
—Forms of Dedication—The Ancient vocabularies—Names—The Epilogue. 
London: MACMILLAN ^ CO. 


‘‘That excellent periodical Thu Garden.”—P rofessor Owen. 


THE GARDEN: A Weekly Illustrated 

Journal of Gardening in all its Branches. Founded and Conducted by 
W. ROBINSON, r.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 

“ Mr. Robinson’s valuable and elegant weekly.”— Review, 
Au^. xoth. 1873. 

The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
L3.ndsc£ipc O&rdcniiiff* 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flow'ers. 

Town Gardens. 

The Cunservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household 
The Wild Garden. 

The Kitchen Garden. 


Professor Asa Quay says; ‘‘It seems admirably adapted to the wants and 
tastes of gentlemen who are iiitcrestrd in rural flairs. By such we hear it 
highly spoken of; and we think wc do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

** THE GARDEN ” may be obtained through all Newsagents and at the 
Railway Bookstalls, at per Copy. Jl may also be had direct from the 
Office at sj. for a Quarter, 94. gd, for a Half-year, and iqs. 6d. for a Year, 
payable in advance specimen Copies (post-free), Volumes lar. each, 
except Yol. I., which is is. 

Office—37, Southampton Street, Covent Garden, W.C. 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 

Price Sixpence, monthly, 34 pages 8vo., witii oLca.sioiia] lUustratious, 

Conducted by J. W. Dun,1 as, R. McLachlaNi F.L.S., E. C. K\r, and 
IJ. T. Stainton, F.R.S., &c. 

T his Magazine, coiiitueiiLcd in 3 8f'4, contains standard articles and notes 
on all subjects connected with Enloiuology, and especially on the Insects ol 
the BriUsli Isles. 

Subscription—Six Shillings per Yoliimc, post-lree* The volumes com¬ 
mence with the June number in eacli year. 

Vols. 1. to V. (strongly bound in cloth) may be obtained by purchasers of 
tlie entire set to dale, at the increased price of lor. each ; the succeeding 
vols. may be had separately or together at ^s. each. 

London: JOHN VAN VOORST, i. Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE LINGUIST, 

and 

EDUCATIONAL EE VIEW : 

A TLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874)1 on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—^Transla¬ 
tions in Prose and Verse, and thoroughly practical Lessons in 
European and Oriental L^guages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News¬ 
vendors in the United Kingdom, or direct from the Publishers, 
post-iree, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


THE ZOOLOGIST: 

A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Edward Nuwman, F.L.S. F.Z.S. &c. 

The Z,o0logisiyia^ established in 1843 to recoid and preserve observation! 
on subjects similar to those treated of in While’s “ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
IS acceptable to “ out-of-door naturalists those who delight in observing 
the manners, habits, the private lives, the migraltous, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more titan two hundred of our very best zoologists. 

Published on the First of every Month. 

PRICE ONE SHILLING. 

London : JOHN VAN VOORST, i, Paternoster Row. 


Price is. 

MACMILLAN MAGAZINE 

FOR JANUARY, 1875. 

CONTENTS. 

1. —Social Pressure ” By Thomas Hughes. 

2. —“ Castle Daly; The Story of an Irish Home Thirty Years Ago," Chap¬ 

ter XXIX. 

3. —“ The Grcvillc Journals.” Part II. By A. G. Stapleton. 

4. —” The Sprigliily Ballad of Miuikeeiia.” 

5. —“ The (.emvent of San Marco." IV. Savonarola as a Politician. 

6 . —“The New ‘ Hamlel,’ and his Critics." 

7 —“(i.uiics at C auls for Ouc Player.” By W’. I’olc, F.R.S. 

8. —“Kecciit LaiiiJ Verse.” By T. E. Kel»l»el. 
y.—“Ltitcr to the Editor hy Archbishop Maiiiiing.” 

10.— ‘ Piu,s.sia and the VaLic.in.'' IV. The Prussiuii and Gcimait Legisla¬ 
tion 10 which I he V.itjcari Decrees gave Rise. 

MACMILLAN & CO., LONDON, 


FRY’S 


VIENNA EXHIBITION 

MEDAL FOR PROGRESS, 
Awarded to J. S. FRY &. SONS. 


CARACAS 


Owes its delicious flavour to the 
choice Caracas and other Cocoas 
With v/hitth it is manuiacturod. 


COCOA 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly Full Black. | Flows easily from the Fen. 

Does not corrode Steel Pens. | Blotting-paper may be applied at the 

Is cleanly to use, and not liable to 1 moment of writwg. 

Blot. I 

TO BE HAD OF ALL STATIONERS. 


NEWMAN’S ENTOMOLOGIST; 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, F.L.S. F.Z.S. ftc.. 

Late President of the Entomological Society. 

The objects of the Eniomolo^st are to give every information about In¬ 
sects ; more especially to work out the histoiy of those which atuck Fruit 
and Forest Trees, Vegetables, Root and Seed Crons, Greenhouse and Gar¬ 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con- 
^uous record of the occurrence of rarities. To improve collections by 
offering a ready medium lor the exchange of specimens. 

Published on the First of every Month. 

PRICE SIXPENCE. 


HAIR COLOUR WASH.—By damping the 

hair or whiskers with this beautifully perfumed Wash, in 84 hours tha 
hair becomes its original colour, and remains so by an occasional tuung* 
los. 6d., sent forP.O. order.—ALEX. ROSS, 948, High Uplboru, Lon¬ 
don ; and all Chemists. 


nose MACHINE.—This 


contrivance 
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NEW VOLUME OF 

> MACMILLAN AND CO.’S SERIES OF SCIENCE PRIMERS, 

Edited by' 

PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 
' This day, in i 8 mo, cloth, price u. 

PRIMER OP ASTRONOMY. 

By y. NORMAN LOCKYER, F.R.S., 

Correspondent of the Jnstitntc of France, etc., etc. 

With copious Illustrations. 

MACMILLAN AND CO., LONDON. 


DR. IIARTWIG'S POPULAR WORKS ON NATUKAI, HISIORY. 

Fourth Eng 1 i<Nh Copyright EditioiL with a coloured Hydrographic Map of 
l>oth Ucmisplterc.s, upward:} of 300 Woodcuts 8 Chromoxylograph.s, 
in 8vo^ cloth, price loj. 

The SEA and its LIVING WONDERS ; a 

Popular Account of the Marvels of ilu* Deep, and of the Progress of 
Maritime Discovery from the Karliot Ages to the Present Time. Py 
Dr. (lEORGE HART WIG. 

Also, Latest Editions, uniformly illii:}tratcd 

The POLAR WORLD, price lor. 

The 'J ROPICAL WORLD, price has, Cd. 

The AERIAL WORLD, price aw. 

The SUBTERRANEAN WORLD, price 2w. 

London: LONGMANS & CO. 

LIGHT SCIENCE for LEISURE HOURS, 

by R. A. PROCTOR, B.A. Two .Series of Essays :— 

First Series, including the Aurora, Storms, Magnetism, Betting on Races, 
&c., (jcL 

Second Series, including Life of Mary Somerville, Gulf Stream, Climate 
of Britain, &c., 71'. 6^. 

London : LONGMANS & CO. 


THE BEST OF HOLIDAY GIFTS AND SCHOOL PRIZES. 

New Edition, with about j/jo Vignettes engraved on Wood from Oiiginal 
Designs, in Svo, price 'Jtxs.t cloth, or 2'i.V. halLbound in morocco by 
Rivnirc. 

HpMES WITHOUT HANDS ; a Descrip- 

tioii of the Habitations of Animalb, classed according to their Pnn' 
ciple of Construction. By Rev. J. G. WOOD, M.A. F.L.S. 

By the same Author, copiously illustrated:— 

STRANGE DWELLINGS, crown Svo, price yr. Cd, 

INSECTS ABROAD, 700 Woodcuts, Svo. price acr. 

INSECTS at HOME, 700 Woodcat.s, Svo, price 214. 

OUT of DOORS, crown Bvo, price 71 Orf. 

BIBLE ANIMALS, Svo, price 2is. 

London: LONGMANS & CO. 


DR. TYNDALL'S ADDRESS. 

The Eighth Thousand, in 8v0, price 4s. 6d, cloth. 

ADDRESS Delivered before the British 

Association assembled at Bel&st; with Additions. By JOHN 
TYNDALL, P.R.S., President. Eighth Thousand, with a New 
Preface and the Manchester Addrcs.s. 

London: LONGMANS & CO. 


Just out, Fifth Edition. 

Price One Shilling, post free for Twelve Stamps, 
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PROTECTION FOR INVENTIONS 
HAT most active and practical body, the Society of 
Arts, persevering in its endeavours to place our 
Patent system on an efficient footing, has devoted four 
evenings to the discussion of the question, the debate 
being led off by Mr. F. J. Bramwell, C.E., F.R.S., in a 
paper the ability of which has been warmly and justly 
extolled on all sides, alike by opponents and supporters, 
without a dissentient voice. 

Mr. Bramwell, being circumscribed by the narrow 
limits of a short address, confined his attention prin¬ 
cipally to the question whether or not patents should be 
aj^olished. He probably foresaw that the discussion thus 
provoked would cover wider ground and examine the 
further question whether the system of patents, if pre¬ 
served, does not admit of improvement. And it accord¬ 
ingly turned out so, for the latter question was much more 
fully discussed than the former. 

The unanimity of opinion, indeed, as to the expediency 
of continuing to grant patents for inventions was most 
remarkable, the principal, if not the only dissentient, 
being Mr. John Horatio Lloyd, Q.C. This eminent legal 
authority, who in his evidence before the Parliamentary 
Committee urged the abolition of patents, now came 
forward, it is true, to declare that his opinions had 
undergone a change, and ** expressed a reluctant acqui¬ 
escence, though not a settled conviction, as to the expe¬ 
diency of protection for patents and he may therefore 
object to be ranked amongst the dissentients. We must 
refer to his speech as our justification for so placing him. 
This speech may be commended to metaphysicians, as 
throwing great light on the question whether the soul and 
the mind of man arc distinct and separate. ♦Mr, Lloyd’s 
soul evidently haieth patents, but his mind perceives their 
necessity. His mind is only permitted to admit this 
necessity in the brief sentence we have quoted, and his 
soul then for the space of an hour employs every artifice of 
rhetoric to prove that the mind’s admission is unwarrant¬ 
able and unsound. In no other way can the discrepancy 
between the arguments and the conclusions be explained. 
It is impossible that they can both emanate from one and 
the same mind, and that an unusually acute mind. They 
issue, obviously, from two distinct and indeed antago¬ 
nistic sources. It is not often that the spectacle is 
afforded us of a good and able man the helpless sport 
of a psychological contest. Mr. Lloyd’s speech settled 
the main question. Skilful though it was, and delivered 
with the gentlemanly grace natural to him, the meeting 
was against him to a man, and listened to him, latterly, 
even with impatience. After he sat down, no one at¬ 
tempted the task, in which he had so signally failed, of 
proving that patents are injurious to the community, and, 
assuming them to be abolished, of providing an effective 
substitute. 

The discussion then turned chiefly on the defects of the 
present English system and on the peculiar features of 
some foreign ones, particularly that of the United States, 
which was alternately approved and condemned. And 
here, as in mixed assemblages of Englishmen generally, 
there was much running after details, much reliance on 
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illustrations, and but a small modicum of broad and 
systematic treatment. The point principally dwelt on 
was the necessity for a preliminary examination of patents. 
This, two members of Parliament—Mr. Hinde Palmer, 
Q.C., and Mr. Samuelson—informed the meeting, had 
been recommended by a Committee of the House of 
Commons on which both speakers had sat; but though 
some years had elapsed, no steps had been taken in the 
matter. Col. Strange caused a sensation by stating that 
the Patent Commissioners had applied to the Council of 
the Royal Society to nominate one of three eminent men 
of science who should perform this herculean task without 
salary, and that that learned body had, much to its credit, 
scouted the idea. This elicited strong expressions of 
opinion on the absurdity, injustice, and inexpediency of 
grudging to scientific men alone, of all those whose 
labours directly benefft the community, the liberal remu¬ 
neration to which they are entitled. We have more than 
once brought this question before our readers, as one of 
those on which views arc held in some quarters having a 
most prejudicial effect on those scientific reforms which 
are so urgently needed in England. We have never 
urged the proper remuneration of scientific labour on the 
grounds of mere philanthropic liberality to the labourer, 
but on the much higher ground that it is for the benefit 
of the nation materially, not less than for that of know¬ 
ledge, that prospects should be held out of a career to 
those possessing talents and tastes for scientific pursuits. 
At present no profession, scarcely any occupation, holds out 
such small inducements to the rising generation of educated 
Englishmen as science. It needs no argument to prove 
that this passive discouragement of one of the spheres of 
intellectual activity most fruitful of advantages to man¬ 
kind must have very injurious results, as we know from 
every-day experience that it has. We are glad to find 
that Mr. Bramwell, in his masterly summing up of the 
debate, ranged himself vigorously on our side of this 
important question ; and it was with pain that we noticed 
expressions in the contrary sense, dropped, we trust inad¬ 
vertently, by Mr. Samuelson, who, as a member of the 
Duke of Devonshire’s Science Commission, must be well 
aware how much science suffers by the narrow neglect with 
which, as a nation, we treat the investigators of nature. 

But to return to the question of a preliminary examina¬ 
tion of patents. 

There was some difference of opinion, though not of 
an irreconcilable nature, as to the expediency of this 
measure. It was too much assumed, even by Mr. Bram¬ 
well himself, that if such an examination were established 
here, it would necessarily be conducted in the same 
manner and with the same objects as in America—a 
perfectly gratuitous assumption. In America patents are 
examined mainly for novelty and utility, and are often 
rejected for failure in either respect. It is apprehended 
that, since inventors are often in advance of their age, an 
indiscriminate exercise of the power of rejection may 
retard the introduction of useful improvements — and 
several alleged instances of this were adduced. It is not 
always safe, however, to argue by illustration alone. The 
illustration may be inaccurately stated or wrongly applied, 
as in the case of one of those cited by Mr. Cole, who said 
that the power of rejection would have prevented the 
building of the Crystal Palace, which: wise men said must 
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inevitably be blown down.*^ The speaker no doubt had 
before his mind an imperfect recollection of the discussion 
, which followed the reading of Mr./now Sir Digby) Wyatt’s 
paper on the first Great Exhibition building at the Institute 
of Civil Engineers in January 1851, when one ‘Svise 
man/’ the present Astronomer Koyal, objected to so 
purely rectangular a structure of iron, and insisted on the 
necessity for adding diagonal braces, giving at the time a 
full demonstration of his views. The question was one 
of Elementary Mechanics, which should have been better 
understood than it seems to have been. The ‘‘wise 
man ” was right, as is proved by the adoption of his sug¬ 
gestion in the construction of the Crystal Palace ; and his 
dictum, so far from retarding or preventing its erection, 
has probably saved that and similar structures from a 
hideous catastrophe. This is an instance of a wrongly 
applied illustration telling strongly against the argument 
it was intended to enforce. The power of rejecting 
patents is one, however, which, y/c fully admit, if con¬ 
ceded at all, should have its limitations, and should be 
exercised exceptionally rather than generally, liut the 
staff which, under the American system, exercises this 
power, as some think too freely, is still indispensable for 
other purposes, as pointed out by Mr. Bramwcll in his 
concluding address. They should, as a matter of duty, 
be ready and able to afford to inventors the fullest infor¬ 
mation, and should render them all reasonable assistance 
in steering clear of those shoals which must surround 
any patenting system. They should do this, not merely 
out of kindness to ignorant though ingenious inventors, 
but on behalf of the community, whose interest it is that a 
really useful iinpiovement should be introduced in the 
most perfect possible shape. They should also revise 
specifications, which, often in ignoiancc, and sometimes 
from motives of questionable honesty, vaguely, imper¬ 
fectly, or iiiconcciiy set forth the invention. 'J"hey would 
also sit with the judges on tlie trial of patent cases, affoid- 
ing that technical and scientific knowledge of the matters 
at issue in which it is admitted that both the Bar and the 
Bench are deficient. 

In the consideration of this most important question, 
one of the uses of a well-organised patent s)Siem has 
hilheito been too little noticed—namely, that it may be 
made, both directly and indirectly, a powerful instrument 
of public instruction. A body of highly qualified respon¬ 
sible men, eminent in diffeient departments of science 
and technology, acting in concert, and having at iheir 
command the resources and influences of a great depart¬ 
ment founded specially for introducing material impiove- 
menis, including a complete collection of ail the machines 
and appliances ol manufacturing industiy, and all the 
instruments and apparatus used in both abstract and 
applied science, winch they should explain in public 
lectures, could not fad to disseminate widely that peculiar 
class of knowledge which it is found so difficult to engraft 
on any ordinary educational system. 

Nor is this the only important point that entirely 
escaped notice in the recent discussion. The present 
constitution itself of the Patent Oftice was not challenged. 
It seemed to be considered that this having been, not 
very long ago, settled by a tomniutee of the House of 
Commons and an Act ol Parliament, must be taken for 
granted as inevitable and unassailable. But fifty com¬ 


mittees and acts of the Legislature should not suffice to 
preserve a constitution so inherently bad. What is it ? 
The Patent Office is governed by four commissioners, the 
Lord Chancellor, the Attorney-General and the Solicitor- 
General for the time being, and the Master of the Rolls. 
Of these four, not one is presumably qualified by special 
knowledge, and three out of the four aie liable to change 
frequently with changes of the Ministry. Nor is it even 
expected that any one of the four can or will give a 
moment of his time to I’alcnt Office duties. The late 
Lord Chancellor candidly avowed to a deputation of the 
Society of Arts that he had never once entered the Patent 
Museum. The Master of the Rolls presides over perhaps 
the hardest worked court in the kingdom. And the two 
law officers, besides their duties as advisers to the Crown, 
are encumbered with their still more exacting duties tp 
themselves as barristers in large practice. Notoriously 
and avowedly these four high legal functionaries leave the 
Patent Oftice to the care of its clerical staff. Should so 
monstrous an abuse be suffered to continue? Is it 
possible that, whilst it continues, necessary reforms will 
be introduced and efficient administration maintained? 
Nothing is more obstructive and more demoralising than 
a sham—and no worse or mure glaring sham than this 
exists at the present day in a country in which shams are 
not ^vciy few or very retiring. The remedy is perfectly 
obvious. 'I'he l^atent Office should be under a Minister 
of the Crowm, directly responsible to the nation through 
l*arliameiit lor its good government. The bocicty of 
Arts have been for some time most properly urging that 
the Patent Museum, considerably expanded, should be 
placed under a Minister, with other Museums. Surely 
they cannot contcnipiate such a disruption of the whole 
system as would be perpetrated by placing the Museum 
under one authority, and the office to which it is an 
adjunct under another. W'c trust therefore they will 
insist that the whole system should be ministerially 
governed. For the present we abstain from indicating 
the particular Minister who should have charge of this 
and similar institutions, not because the appropriate 
arrangement is at all doubiiul, but because our space to¬ 
day docs not admit of our delineating it with the necessary 
fulness. 

In conclusion, we hope that the unanimity in the late 
debate and in the press, in favour of retaining Patent 
Laws, will silence effectually the feeble cry for their abo¬ 
lition which from time to lime contrives to make itself 
heard. No one can now, at any rate, be considered 
qualiucd to raise that question who lias not read this 
discussion, And especially Mr. Bramwell’s two closely 
reasoned masterly addresses. 


LJ^^JLASr JOURNALi^^^ 

2 he Last Journals of David Livingstone in Central 
Afnctty Jrom 1865 to kis Death. Continued by a 
Nai'rative of his last moments and sufferings^ obtained 
from his faithful servaniSy Lhuma and Susi. By 
Horace Waller, F.R.G.S., Rector of Twywell, North¬ 
ampton. In two vols. With portrait, maps, and illus¬ 
trations. (London : John Murray, 1874.) 

'"pilE opinion which we expressed of Dr. Livingstone's 
A character and of the value of his work, when the 
sad tidmgs of his death reached this country last spring, 
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is amply confinned by the simple narrative before us. 
No one, we presume, who knows the work that Livingstone 
has done, and how he has done it, will hesitate to place him 
in the front rank of explorers, and award him a niche 
among the few whom men deem worthy of the highest 
and most enduring honour* It is, we believe, the simple 
truth to say that he has done more than any other 
man to fill up that vast blank in inner Africa which in 
the maps of twenty or thirty years ago was occupied only 
by the word “ Unexplored ” in large and widespread 
letters, delightful enough to the hearts of lazy schoolboys* 
Now, what with the labours of Livingstone in the southi 
and those of Baker, Burton, Speke, Grant, and others in 
the north and north-east, this blank space is reduced 
to. a comparatively small circle around the equator on the 
20th degree of east longitude. We have no doubt that 
within the space of the next twenty years, or less, the 
heart of Africa will be as fully and accurately mapped as 
that of South America, if indeed not more so. And 
when the geography of this region of the earth is com¬ 
plete ; when science shall have been enriched with the 
knowledge of its multitudinous products organic and in¬ 
organic, when a legitimate commerce shall have brought 
its many blessings to the native population, who seem pos¬ 
sessed of many capabilities for good; when Central Africa 
shall have taken its place among the civilised nations of 
the world—the memory of David Livingstone will be che¬ 
rished by its peoples as worthy of the greatest reverence and 
gratitude. It will be long ere the tradition of his sojourn 
dies out among the native tribes, who, almost without 
exception, treated Livingstone as if he were a superior 
being ; indeed, had it not been for the baneful influence 
of the Arab slave-traders, and the troubles which arose 
from the debased characters of the majority of his own 
retinue, Livingstone’s last journey would have been one 
of comparative ease, would have been accomplished pro¬ 
bably in about half the time, might possibly have been 
even more fruitful in results than it has been, and, above 
all, he himself might now have been among us, receiving 
the honours which he so nobly won. 

As it is, we arc thankful for the grand results that 
Livingstone has left behind him, which he achieved in 
the face of difficulties that would have daunted almost 
any other man, and which in the end brought ^imself to 
death ; thankful are we also to the brave and loyal Susi 
and Chuma, who stuck so faithfully to their master, and 
‘preserved so religiously the invaluable recojcl of his 
achievements. Their conduct has won for them the 
admiration of the civilised world, and their care for their 
master’s remains has earned for them the gratitude of all 
Englishmen. 

If this record of Livingstone’s last wanderings is a sad 
one, it is not on account of any wailings that escape from 
the traveller himself. His journals were faithfully kept 
day after day, but the entries in them are brief, though 
pregnant. He wastes no useless words on his sufferings ; 
nearly every sentence is a statement of an observed fact. 
Indeed, he distinctly says, when his difficulties began— 
and they began at the beginning—that he looked upon 
all his troubles as necessarily incident to the work he had 
set himself to do, and to hi taken no more account of 
than the little difficulties which everyone must look for in 
carrying out his workin the world. Like all really great men, 


he did his work and made no fuss about it. Until near the 
end, when his sufferings must have been extreme, nothing 
like the cry of an afflicted man escaped him ; his difficul¬ 
ties of all kinds were regarded merely as hindrances to the 
great work [which he was so anxious to achieve. His 
journal is written in the simplest style, and never betrays 
any consciousness on his part that he was doing anything 
very extraordinary. His was no attempt to accomplish a 
mere traveller’s feat; he had a definite task before him— 
the exploration of the lake region of Central Africa, a 
task which he never once lost sight of. True, in 
the end, his work concentrated itself on the discovery of 
the four fountains of Herodotus, which he expected to 
find away to the west of Lake Bangweolo, and among 
which he firmly believed he would find the long-sought- 
for source of the Nile. It was on the road to these sup¬ 
posed fountains that he died; had he lived to discover 
them or to disprove Ihcir existence, he would have con¬ 
sidered his work as an explorer at an end, and would 
have returned to spend his remaining days at rest among 
his friends. 

Livingstone’s theories as to the sources of the Nile 
may very possibly turn out to be mistaken ; but this 
can in no way detract from the value of his work. The 
“Nile mystery” cannot now long remain unravelled; 
but, compared with the large and substantial achieve¬ 
ments of Livingstone, the solution of this is little more 
than that of an ingenious puzzle. Under all circum¬ 
stances, Livingstone must ever stand forth .'lis one of the 
world’s greatest explorers, not only on account of his own 
immediate discoveries, but on account of the impetus 
which he has given to African discovery ; for it is mainly 
owing to the enlhusiasiu generated by his noble example 
that so much has been done during the last thirty years 
to fill up the great blank on the map of Africa. His own 
travels, extending over a period of thirty years, embraced 
an area of some millions of square miles, reaching from 
the Cape to within a few degrees of the equator, and from 
the mouth of the Zambesi to Loango. And, as we have 
said, his aim was not to get over so much ground in the 
shortest possible time, and return to reap the reward of 
his feat. Like the native Africans, he travelled slowly 
and leisurely by short stages, mainly on foot, carefully and 
minutely observing and recording all that wa^ worthy of 
note in the natural productions and phenomena of the 
region over which he travelled, studying the ways of the 
people, eating their food, living in their huts, and sympa¬ 
thising with their sorrows and joys. Already have various 
departments of science been enriched by his observa¬ 
tions ; and, what is perhaps of more importance, he has 
shown that in Africa a fertile field remains for the minute 
observations of the trained naturalist, ethnologist, geo¬ 
logist, and meteorologist. 

It is impossible in the space at our disposal to give any 
adequate idea of the results of his last seven years’ 
journeys. Indeed, as we have said, the records in his 
journals are so terse, there is so little of what is super¬ 
fluous and so much of the highest value, that anyone 
wishing to have a satisfactory notion of what he accom¬ 
plished must go to the work itself. Mr, Waller has 
wisely printed the journal as he found it, making no 
attempt at a systematic arrangement of the material; this 
will, no doubt, be done gradually, and the observations 
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which he made day by day take their place in the various 
sciences to which they belong^. We are glad to see from 
the preface that there still remains for future publication 
a valuable mass of scientific observations. “ When one 
sees,** to quote the preface, that a register of the daily 
rainfall was kept throughout, that the temperature was 
continually recorded, and that barometrical and hypso- 
metrical observations were made with unflagging thorough¬ 
ness of purpose year in and year out, it is obvious that 
an accumulated mass of information remains for the 
meteorologist to deal with separately, which alone must 
engross many months of labour.’* We hope that no time 
will be lost in giving the world the benefit of this valuable 
material. 

We shall briefly run over the ground traversed by 
Livingstone, He left Zanzibar on March 19, 1866, in the 
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Penguin for the mouth of the Rovuma in about loj® S. 
latitude. His company consisted of thirteen sepoys, ten 
Johanna men, nine Nassick (Bombay) boys, twoShapanga 
men, and two Wayaus (South Africans), Wekatani and 
Chuma, He had, besides, six camels, three buffaloes and 
a calf, two mules, and four donkeys. This seems an im¬ 
posing outfit, and so it was, but it soon melted away to four 
or five boys. Rovuma Bay was reached on March 22, and 
a start for the interior was made on April 4. His course 
for the first three months was mainly along the banks of 
the river Rovuma, turning south-west after a march of 
about 300 miles, towards the south end of his own Lake 
Nyassa. On starting he has recorded some reflections on 
the advantages of travelling, which, for their own value 
and as giving an insight into the character of the man, 
we wish we had space to quote. The first part of his 
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course was through a dense jungle, and here the botanist 
will find some observations wortiiy of his attention. The 
gum-copal tree is here in gicat abundance, and some 
curious geological phenomena are noted. Ere he 
reached the Nyassa he had to send his sepoys 
back, as they were worse than ^useless; a set of lazy, 
degraded blackguards, whose brutal usage of the 
animals and that of the Johanna men, left him in 
the end with only his goats and a little dog. The 
Johanna men, ere they were well round the end of the 
lake, deserted,* and Livingstone was no doubt well rid of 
them, though it left him with so diminished a retinue that 
it made him dependent on native carriers, who were often 

* It will be remembet«4 that these men screened their cowardice by 
spreading a report of livagstonefs death. 


difficult and expensive to procure. However, this was an 
evil that gradually lessened as he went on; for as he con¬ 
scientiously paid his way wherever he went, his baggage 
was gradually diminished to no great bulk. In the first 
part of the route, also, the party frequently suffered from 
want of food, an evil which was of but too frequent occur¬ 
rence during the long and intricate journey, not so much 
from unwillingness on the part of the natives to give or 
sell it, but simply because the briital half-caste Arab slave- 
dealers, who were met with everywhere, had so desolated 
the country that the terrified and demoralised people were 
often themselves famishing. The horrors of this trade, 
the open sore of the world,** as Livingstone calls it, are 
shown on almost every page of this journal, and one of 
the sorest trials which the humane traveller had to endure 
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was to be an almost daily witness of its inconceivable 
cruelties, and to feel himself powerless to help. Even in 
this matter, however, we believe his words and example 
will have had a good moral effect on many of the native 
chiefs, if not on the degraded dealers; for the people 
are so demoralised by the latter, that they hunt and sell 
each other. This Arab slave-hunting was a great hin¬ 
drance to Livingstone's progress, as the dealers had so 
terrified the people as to make them suspicious of every 
stranger, and; with one or two creditable exceptions, did 
all in their power to poison the native mind against the 
white man, for they knew that he regarded their doings 
with unmitigated disgust. No good can come to Africa, 
and no exploration of her rich interior can be carried 
out with complete success, until this cruel traffic is 
abolished ; and in the interests of science as well as 
humanity, wc hope that the British Government will 
never cease to use its powerful influence until it is stamped 
out. Wc only wish that the Sultan of Zanzibar, whose 
subjects the half-caste traders nearly all are, could be 
induced to follow the example of the Khedive of Egypt, 
and depute some man of determination and vigour to 
sweep the interior of the entire horde of slave-hunters. 

And here we cannot help saying that we almost wish 
that Livingstone had possessed some of Basha BakcBs 
wholesome sternness and disregard to the trivial scruples 
of his men and of petty village chiefs. It would Jiavc 
saved him many annoyances, and might in the end have 
been the means ot saving his life. But he was so full of 
the great object of his mission that he did not care to 
waste the time and energy required to bring his low- 
minded sepoys and Johanna men under discipline ; and 
his conscience was so tender, his humanity so strong, 
and his desire to live at peace with all men so much of a 
religion, that he would rather stay weeks at a village to 
suit the caprice of its childish chief than break away at 
the risk ot giving offence or provoking hostility. His 
genuine tenderness of heart peeps out unconsciously every 
now and then, his charity was wonderfully wide, and his 
forbearance often almost annoying. 

Lake Nyassa was reached on August 8, and passing 
down its east and round its south side, Livingstone struck i 
out in a generally N.N.W. direction for the south end of 
Lake Tanganyika. Wc need scarcely say that this part 
of the journal, recording a journey through a country 
much of which had not hitherto been explored, is full of 
valuable notes on geology, botany, zoology, geography, 
topography, and the manners and customs and connec¬ 
tions of the people. Here, as in almost every other part 
of his journey, the number of streams met with flowing 
into the great lines of drainage is astonishing ; a dozen 
would sometimes have to be crossed in a day’s march. 
After rounding the south end of Nyassa, however, he 
first met with those bogs, or earthen sponges, which abound 
also around Lake Bangwcolo, and in the midst of which, 
and no doubt partly through their malaiious influence, he 
died. 

“ The bogs, or earthen sponges, of the country,” he says, 

occupy a most important part in its physical geography, 
and probably explain the annual inundation of the 
rivers. Wherever a plain sloping towards a narrow 
opening in hills or higher grounds exists, there we have 
the conditions requisite for the formation of an African 
sponge. The vegetation not being of a healthy and peat¬ 


forming kind, falls down,'"rots, and then forms thick dark 
loam. In many cases a mass of this loam, two or three 
feet thick, rests on a bed of pure river-sand, which is 
revealed by crabs and other aquatic animals bringing it 
to the surface. At present, in the dry season, the black 
loam cracked in all directions, and the cracks are often as 
much as three inches wide, and very deep. The whole sur¬ 
face has now fallen down, and rests on the sand ; but when 
the rains come, the first supply is nearly all absorbed in the 
sand. The black loamlforms soft slush, and floats on the 
sand. The narrow opening prevents it from moving off 
in a landslip, but an oozing spring rises at that spot. All 
the pools in the lower portion of this spring-course arc 
filled by the first rains, which happen south of the equator, 
when the sun goes vertically over any spot. The 
second, or greater rains,’happen in his course north again, 
when, all the bogs and river-courses being wet, the supply 
runs off, and forms the inundation : this was ccitainly the 
case as observed on the Zambesi and Shir( 5 , and, taking 
the different Limes for the sun’s passage north of the 
equator, it explains the inundation of the Nile.” 

This is an important observation with regard to the 
Nile, though it may very well turn out that Livingstone 
himself was mistaken with regard to its source or sources. 
He found, as we have said, the same phenomenon in a 
much higher degree on the cast and south sides of Lake 
Bangweolo, and believed it to be “ the Nile, apparently 
enacting its inundations, even at its sources.” 

We wish we could linger with the traveller and speak 
in detail of some of the multitude of interesting observa¬ 
tions he made as he sauntered along. I’he people them¬ 
selves between Nyassa and Tanganyika arc full of 
interest to the ethnologist, the sociologist, and the student 
of the ways of men. Their physique and intelligence arc 
of a high order, and they have scarcely any of the negro 
characteristics. They are by no means savages, and 
in almost every village Livingstone was well and kindly 
treated by the chief and his people. There is no such 
thing as a national bond of union here, each village being 
a separate community, presided over by its cliief. The 
region hero, as every where else in Livingstone’s journey, is 
thickly populated. The people are polite, industrious, and 
j on the whole peaceful, the great disturbers of their peace 
being the Mazitu, a people to the north of Nyassa, who 
rove far and wide in search of slaves, leaving death and 
desolation in their track. The great industry here, and over 
a great part of the region visited by Livingstone, is the 
smelling and manufacture of iron, which is obtained in 
abundance from various ores. In this industry the 
people display considerable skill and ingenuity, and 
manufacture the metal into a great variety of imple¬ 
ments, utensils, and weapons. Each tribe has its separate 
tattoo badge. The country itself, hilly, and well wooded, 
is of the most fertile kind, and abounds in buffaloes, 
elands, haartcbcest, and other large animals, and evi¬ 
dently with not a few birds that are new to the zoologist. 

( To be continued,) 


INDIAN METEOROLOGY 

Report of the Meteo) oloi^ical Reporter to the Govern^ 
ment of Rental for 1873. By Henry F. Blanford, 
Meteorological Reporter. 

R. HENRY F. BLANFORD'S annual;Meteoro¬ 
logical Reports for Bengal, of which this is the 
seventh, have come to be looked forward to with much 
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interest by meteorologists, as not only model mono¬ 
grams of the subject discussed by them, but as further 
developing and occasionally opening up certain lines of 
inquiry which lead to practical applications of the science. 
In these respects the Report for 1873 is the best, as well 
as the most suggestive. Its outstanding feature is the 
discussion of the deficient rainfall of the Presidency during 
1873, so disastrous by the famine which followed it; and 
the developing in the course of the discussion of a principle 
which, if confirmed by future observations, ‘Svill enable 
us to some extent to forecast our [Indian] seasons, or at 
least to speak with some confidence to their probable 
character for some montlis in advance.” 

From the increased number of stations now in connec¬ 
tion with the department, and from the additional data 
obtained from the meteorological superintendents of the 
Governments of Ceylon, the Upper Provinces, Central 
India, and Dcrar, it is possible to form a conception 
of the geographical.distiibulion of pressure, temperature, 
rain, ^c,, over one-half of India and its seas. The sum¬ 
maries of all the observations made over the region 
during the past seven years form an admirable feature of 
the Report. We very cordially join in the hope expressed 
that the observations which have been made in the Presi¬ 
dencies of Bombay and Madras will in future be acces¬ 
sible, and that those made in the Punjab will be put on 
such a footing as to be trustworthy and comparable. As 
regards the last-named region, in all the annual reports 
we have seen (down to 1870) the barometric observations 
are given uncorrected for temperature and unaccom¬ 
panied with the readings of the attached thermometer I 
When, on making the annual survey of the meteorology 
of India, the north-west, west, and south of the country 
can be included, it will be possible to write the history of 
the two monsoons of the year, and probably to point out 
the determining causes of their irregularities. 

“The principal meteorological characteristics of the 
year 1873 were an excessive temperature, in Oude and 
the North-western Provinces more especially ; an un¬ 
usually low pressure of the atmosphere in the same 
region, and probably also in the south-east corner of the 
Bay of Bengal, while in Kastern Bengal pressure was 
persistently high ; great unsteadiness in the winds, indi¬ 
cating the predominance of local causes in affecting the 
air currents, while the normal monsoon current from the 
south-west set in nearly a month later than usual, and 
ceased nearly a month earlier ; lastly, a general defi¬ 
ciency of moisture in the atmosphere, as is betokened 
both by the hygrometric observations, the comparative 
absence of cloud, and the great deficiency of rainfall.” 

The usual characteristics of the Indian summer mon¬ 
soon, based on the past seven years* observations, are 
thus stated :— 

“In ordinary years the winds of the south-west mon¬ 
soon blow, on the one hand from the Arabian Sea, on the 
other hand from the Bay of Bengal io 7 uards a line lyini^ 
to the south of the Gant^eSy at no great distance, and 
parallel to that river. A barometric depression begins to 
appear in or near this rep^ion in April, and by the time the 
rains set in in June it is well established ; the pressure 
decreasing along it from east to west where this trough, 
as it may be termed, merges in the great barometric 
depression of the PunjS.b and the Bikaneer Desert. To the 
south of this line the winds from the Arabian Sea blow 
across the Central Provinces, chiefly from the west. To 
the north of it, those from the Bay of Bengal, turning 


with the Gangetic Valley, blow in an opposite, or easterly, 
direction, their line of meeting being along this trough ” 

Bengal being thus dependent, as regards its rainfall, on 
the aerial current wdiich blows from the Bay of Bengal up 
the valley of the Ganges, it is evident that whatever 
weakens this current or directs it to the northward will have 
a serious influence on the rainfall. No w, in 1873 the trough 
described above did not occupy the usual position to 
the south of the Ganges, but a position considerably to the 
north-west, in Oude and Rohilcund, immediately under 
the hills. A change in the direction of the wind neces¬ 
sarily followed this change in the position of the area of 
lowest atmospheric pressure ; and in strict accordance 
with the now well-known relation of wind to pressure, there 
was an unusual prevalence of westerly winds over the 
greater part of Bengal during June and July, and the rain-* 
fall consequently was deficient. 

The observations made in the Andaman and Nicobar 
Islands show the existence of a barometric depression 
I over the south-eastern portion of the Bay of Bengal, the 
effect of which would be to deflect a large portion of the 
monsoon current of the Bay of Bengal towards Sumatra 
and the Tcnasscrim and Burmah coasts. Thus, then, the 
monsoon current, on which Bengal is dependent for its 
rainfall, was not only deflected northward from its usual 
track during 1S73, but was also weakened in force by 
being partially drained away to the south-east in the 
direction of Burmah, 

In the examination of the rainy seasons of 1868, 1S69, 
and 1873, Mr. Blanford has the merit of first drawing 
attention to the existence of local and persistent variations 
of pressure, which appear as a local exaggeration or 
partial suppression of the great annual variation—the 
pressure remaining for many months, sometimes through 
two or more consecutive seasons, cither higher or lower 
than the average, relatively to other parts of the country, 
over a more or less extensive track. It is to these per¬ 
sistent irregularities in the distribution of atmospheric 
pressure that the irregularities in the distribution of the 
rainfall must be ascribed, and it is to the further in¬ 
vestigation, by future observations, of the characteristic 
feature of persistency in this class of barometric variations 
that we look with hope to the realisation of a great 
triumph awaiting meteorology, viz., the prediction, for 
some months in advance, of the general character of the 
coming seasons of India, and thereafter a gradual exten¬ 
sion of the principle to other countries. 

As regards the humidity, the only data of observation 
published in the Report are the dry-bulb observations. 
To these arc added the computed values for the elastic 
force of vapour and the relative humidity. In future 
issues of the .Reports we should recommend that the wet- 
bulb observations be also published. In a country of 
such extreme climates as India, it is eminently desir¬ 
able to have the whole observed facts relative to the 
humidity before us, particularly since, from the present 
defective state of our hygrometric tables as regards dry 
hot climates, computed values can be regarded only 
as rough approximations. In estimating the state of 
the sky, a clear sky is entered as 10, and a sky com¬ 
pletely covered with cloud as o. It might be well in 
future to adopt the recommendation of the Vienna Mete¬ 
orological Congress on this head^ by which a clear sky is 
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entered as o, and a sky completely covered with cloud as 
10. The number of days at the various stations at 
which a measurable quantity of rain fell/' are given in 
Table xxx. The exact amount of rain constituting a 
rainy day should in future be stated. In Great Uritain 
only those days on which at least o’oi inch falls are 
regarded as “rainy days.” We are glad to see that 
Symons' gauges (5-in. diam.) are adopted—this being the 
gauge best suited for general introduction—and that the 
height is a foot above the ground. 

We have long been convinced that for a first satis¬ 
factory scientific discussion of some of the more difficult 
problems of the science we must look for the data of 
observation to India, with its splendid variety of climates, 
exposures, and abrupt mountain ranges and isolated 
peaks. The chief of these questions are, the variations 
in the daily march of temperature as dependent on 
season, latitude, height, and situation, both maritime and 
inland ; the hourly barometric fluctuations (of which so 
little is really known), particularly as influenced by strong 
insolation, vapour, cloud, aqueous precipitation, and 
height cither on extended plateaus or on hills rising 
abruptly from the plains ; and the vital question of 
atmospheric humidity, to put which on a proper footing 
as regards hot dry climates, laboratory experiments 
being all but worthless, recourse must be had to extensive 
observations and experiments conducted under such con¬ 
ditions as are presented by the scorching climate of the 
Punjab. In the further development of Indian and general 
meteorology, the establishment of a Physical Observatory 
in the Punjab is urgently Ccalled for, as being, in truth, 
indispensable for the prosecution of these and other 
physical researches. 


OUR BOOK SHELF 

A Yciv^s Botany^ iiihptcd fo Home a 7 idSchool Use, By 

Frances Anna Kitchener. Illustrated by the Author. 

(Rivingtons : London, Oxford, and Cambridge, 1874.) 

Tins unpretending little book is one that is sure to find 
its way wherever Natural Science is taught in the only 
way in which it is worth teaching, as a training for both 
the observing powers and the reasoning faculties. The 
greater part appeared originally in llie Monthly Packet^ 
and has been reprinted with additions at the request of 
friends more discriminating than is usually the case under 
such circumstances. We know of no book which we 
could more safely and confidently place in tlie hands of 
young people as their first guide to a knowledge of 
botany. The illustrations arc from drawings from nature 
by the authoress, and are a pjleasing change from those 
which have already done duty in so many text-books. 

The following sentence, from the first chapter, illustrates 
the mode in which the writer conveys her instruction :— 

But first I must beg that my readers will give me a fair 
trial; that they will pick the flowers described, and 
examine them while they read the description ; and that 
they will trace every law, arrangement, and peculiarity in 
their living illustrations. Sometimes these may not be 
seen at the first glance, or even in the first specimen, but 
they must pick fresh flowers, look and look again, and 
take nothing upon tf'ust^ remembering that one of the 
chief lessons botany has to teach is how to use both eye 
and hand.” Several typical flowers are then taken—the 
buttercup, wall-flower, cucumber or vegetable marrow, 
gorse, garden-pea, and primrose, and the various parts of 
each described in ordinary language, without the use of 
any technical terms. To these succeed separate chapters 


“On Flowers with Simple Pistils,” “On Flowers with Com¬ 
pound Pistils,” “ On Flowers with Apocarpous Fruits,” “On 
Flowers with Syncarpous Fruits,” and “ On Stamens and 
the Morphology of Branches.” To each chapter is pre¬ 
fixed a list of specimens which will be required to enable 
the student to follow for himself the writers analysis ; the 
descriptions are given in an extremely easy and lucid style, 
a few of the commonest scientific terms—but as few as 
possible -being gradually substituted for the colloquial 
English phrases at first employed. A sufficient acquaint¬ 
ance having then been obtained with the morphology of the 
more conspicuous organs, and their functions at the same 
time explained, the phenomena of nutrition, respiration, 
and fertilisation, and the structure of tissues, are described 
in chapters “On Fertilisation,” “On Seeds,” “On Early 
(irowtii and Food of TMants,” “On Wood, Stems, and 
Roots,” and “ On Leaves.” A chapter is then given to 
classification, to which is appended some useful tables 
of the characters of the more important orders ; and this 
is followed by two or three chapters devoted to a few of 
the more important natural orders, and intended to serve 
as an introduction to the mode of naming plants. The 
most commonly used technical terms which have not been 
employed in the work itself are explained in an appendix, 
in which the wants of students preparing for the U niversity 
Local Examinations have been kept in view. 

The mistaken plan on which many botanical text-books 
have been compiled is so largely answerable for the horror 
in which the subject is held by candidates for examina¬ 
tion who endeavour to cram facts and technical terms in 
an incredibly short space of time, without an attempt at 
practical work, and in the end fail miserably, that we 
cordially welcome an attempt to place the study on its 
true footing. We entirely concur in the view of the writer, 
that to this false method is due the fact that “Botany is 
so often stigmatised as a dry, uninteresting study; ” an 
opinion which would speedily disappear were her mode of 
instruction in general use in the family and the school. 
Mrs. Kitchener's “A Year's Botany” seems to us admir¬ 
ably adapted for the purpose which she had in view in 
publishing it, and wc heartily desire for it a large circu¬ 
lation. A. W. B. 

Dental Patholociy and Snre^ery^ By S. J. A. Salter, 

F.R.S. (London : Longmans, Green, and Co., 1S74.) 

Thkrk is much in dental surgery besides the simple 
extraction of teeth, and it is to the consideration of the 
science of dental pathology that Mr. Salter devotes most 
of the work under notice. The introductory chapters 
treat shortly of structure and function, development being 
left out of consideration. An excellent diagram explains 
the relation of the tongue to the different parts of the 
mouth during the pronunciation of the various letters of 
the alphabet, which latter is arranged on a physiological 
basis, dependent on the situation of the point of closijff 
by which the sound is produced, upon the completeness 
or incompleteness of the closure, and upon whether the 
breathing is soft or aspirate. To the purely physiological 
student the chapter on irregularities in the position and 
union of contiguous teeth will be of particular interest 5 
as will the instances given of defects in their number 
depending on hereditary causes, and on alopoecia; to 
which wc may add the peculiar deficiency always con¬ 
nected with the excessive development of hair over the 
face, as in the Russian man and child who so recently 
visited this country. The differentiation off from pure 
surgery of a class of tumours which, before Mr. Salter's 
investigations, were considered to belong to the bones 
themselves, and which, as odontomes, are now known to 
be composed of secondary dentine, will be specially in¬ 
structive to the pathologist, as will the question of reflex 
nervous phenomena, such as partial paralysis and blind¬ 
ness, from the irritation of a diseased tooth. A full and 
very instructive account is also given of “ phosphorus 
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disease/' which attacks in so painful a manner the manu¬ 
facturers of lucifer matches, and which can be so com¬ 
pletely obviated by the employment in their construction 
red instead of ordinary phosphorus^ because the former 
does not give rise to the formation of acid fumes when 
exposed to the air, and therefore does not attack the 
nouth and 'teeth. There is one subject on which we 
lave looked, but in vain, through this volume for informa- 
ion : it is for the explanation of how it is that tootli- 
lisease and civilisation so unfortunately go hand in 
land. The work will be found of special interest to all 
tudents of surgery. 


LETTERS TO THE EDITOR 

The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Aeither can he undertake to return^ 
or to correspond with the 7 vriters of rtjected manuscripts. 
No notice is taken of anonymous communications,^ 

Deep-sea Researches 

When Prof. Wyville Thomson published his recent volume 
living the results of the deep-sea researches conducted by him- 
elf and his colleagues, Dr. Carpenter, Mr. Jeffreys, and others, 
le also gave a sketch of the history of the subject; but he made 
10 mention of my memoir on the Microscopic Organisms of the 
Levant Mud, published in 1847 in the Transactions of the 
Literary and Philosophical Society of Manchester, though this 
nemoir had been referred to from time to time by Dr. Carpenter, 
viessrs. Parker and Rupert Jones, and others, and was, next to 
Lhrenberg’s discovery of the microscopic structure of chalk, the 
tarting-point of all these deep-sea investigations. It was the 
irst to call attention to the existence of foraminiferous deposits 
n the sea, and to insist ^on the organic origin of all limestones 
except a few freshwater Travertins, in opposition to the theory 
chemical deposits that had previously been advocated in the 
vorks of Phillips and other geologists. 1 do not care very much 
bout these questions of priority of olservation, but since Dr. 
A^yville Thomson's article in Nature, vol. xi. p. 116, dwells 
argely upon another point, which was also brought prominently 
orward in my memoir, I think it worth while preventing a repe- 
ition of the oversight, because the two subjects referred to, viz. 
he foraminiferous origin of calcareous deposits, and the subse¬ 
quent modification of such deposits by the agency of caibonic 
cid gas, now prove, as I long ago insisted that they would do, two 
if the most important factors in the solution of the problem of 
he nature and origin of deep-sea deposits. Dr. Wyville 
rhomson, in the article in question, points out that extensive 
reas of the deep-sea bottom are now occupied by a reddish earth, 
nd be has arrived at the conclusion that this earth is a residue left 
fter all the calcareous Globigerinoe and other such elements 
lave been removed by the solvent action of carbonic acid accu- 
nulatcd in these deep waters. In my memoir I arrived at the 
ame conclusion from the study of the marine Tertiary deposits, 
ontaining Diatomacca;, of Bermuda, Virginia, and elsewhere. 1 
aay perhaps be peimitted to republish the following extracts 
'om that memoir, since it is not now readily accessible to all the 
nmerous natursdists who are interested in this question :— 

** In the recent deposit of the Levant we have generally an 
dmixture of calcareous and siliceous organisms. In seme locali- 
ies the latter are more sparingly distributed than in others ; in 
few instances th^ are almost entirdy absent. The same 
dmixture occurs in the recent sands from the West Indies. The 
oft calcareous mud from the bottom of the lagoons of the Coral 
siands contains a considerable number of similar siliceous 
3rms, and corresponding results have been obtained in most of 
le marine sediments from various parts of the globe, examined 
t M. Ehrenberg. 

**On the other hand, the infusorial deposits of Bermuda and 
Virginia are altogether siliceous. Not one calcareous organism 
xists. The siliceous forms comprehend the majority of those 
vhich 1 have described from the Levant, many of them being 
lot only similar but specifically identical, and the manner in 
vhich they are grouped together in these distant localities indi- 
:ates something more than mere accident. Indeed, we want 
rothing but the calcareous structures to render these Myocene 
ttrata perfectly analogous to those now in process of formation 
\n the Mediterranean and in West Indian seas. Are 


these siliceous deposits, so void of any calcareous organisms, still 
in the condition in which they were originally accumulated? or 
were they once of a mixed character, like those of the Levant, 
having been subsequently submitted to some chemical action 
which has removed all the calcareous forms, leaving only the 
siliceous structures to constitute the permanent stratum ? lam 
disposed to adopt the latter opinion, for several reasons." 

After showing the resemblance between the residue left after 
treating certain substances with nitric acid, and the diatomaceous 
deposits, I proceed to say :— 

*‘Such deposits, in these present conditions, stand out as 
anomalies in the existing order of oceanic phenomena, and have 
nothing resembling them except the local freshwater accumula¬ 
tions which occur in various places. Between these, however, 
no real analogy exists. It must not be forgotten that the Vir¬ 
ginian deposit can be traced for above two hundred miles ; and, 
being marine, would doubtless be mixed up with such marine 
products as were likely to occur along so extended a line. The 
only recorded instance with which 1 am acquainted, that exhibits 
the slightest resemblance, is furnished by M. Ehrenherg, in his 
examination of materials brought home from the south pole by 
Dr, Hooker. Some pancake ice, obtained in lat. 78“ 10', long. 
162° W,, when melted, furnished seventy-nine species of organ¬ 
isms, of which only four were calcareous Polythalamia, the 
remainder being all siliceous. But even this example, remark¬ 
able as it is, does not supply us with any real parallelism. The 
deposits in question have never yet exhibited a single example 
of a calcareous organism." 

After referring lo the European greensands, I continue :— 

“ Nature furnishes us with an agent quite equal to the produc¬ 
tion of such effects as we are at present acquainted with. This is 
carbonic acid gas in solution in water. Mr. I^yell has already 
availed liimseli of the instrument to account for the subtraction 
of calcareous matter from imbedded shells, as well as for some 
of the changes that have taken place in the structure and compo¬ 
sition of stratified rocks ... It is easy to conceive that 
whilst these strata were in a less consolidated state than at 
present, they might be charged with water containing carbonic 
acid gas. I'his would act as a solvent of the organic atom of 
lime until the acid was neutralised." . . . 

After venturing upon these conclusions in 1847, not as 
mere speculative guesses, but as the deliberate result of a 
long series of investigations carefully worked out, 1 need 
scarcely say how inicnfc was the interest with w'luch I 
read Dr. Wyville Thomson’s observations, which so tho¬ 
roughly sustain and confirm the accuracy of mine. My con¬ 
clusions were wholly derived from the micro 5 copic observa¬ 
tions of earths and rock specimens which I com]>ared with (he 
few examples of foramiiiiftrous ooze with which I was then 
familiar. The Challenger researches now show us how exten¬ 
sively the conditions described in my memoir have prevailed ; a 
fact which could not have been ascertained before the machinery 
for deep-sea exploration attained to its present perfection. But 
having arrived at them in a decided or definite manner when the 
materials for doing so were much more scanty than they now 
are, and when no one except myself and the late Prof. BaiJcy of 
West Point were giving much attention lo the subject, 1 think 
I am justified in wishing the fact to be placed on record. 

Owens College, Dec. 12 W. C. Williamson 

Origin of Bright Colouring in Animals 

The origin of the'.bright colouring of flowers, through natural 
selection effected by insects, appears to me one of the strongest 
points of the Darwinian theory. But I think the origin 
of the bright colouring of many animals, especially birds ^d 
insects, is on the contrary one of the greatest of its difliculties. 
Darwin accounts for it in most cases by sexual seleclion—the 
most beautiful males being the best able to obtain mates and to 
leave offspring. 

In the way of this theory there are three very serious difficul¬ 
ties, which 1 think have not been d^elt on as they deserve. 

I. Before special coloration could arise as a specific character, 
the colours must have been variable; for selection can work 
only when it has variation to work with, and it appears incredible 
that such a cause as sexual selection could ever give them any 
gwat degree of fixity. But the bars and spots on the wings of 
birds and butterflies are, as a rule, perfectly definite, and not 
more variable within the limits of the same species than any 
other part of the organism. This difficulty does not apply in 
the same degree to the origin of the coloration of flowers through 
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natural selection by insects, because the spots and streaks of 
flowers are much less sharply deflned. 

2. Why is ornamental colouring, as a rule, confined to the 
male? If the love of beauty is an animal instinct, why, on 
Darwinian principles, is not beauty developed in the females, the 
most beautiful females being the most likely to obtain mates and 
leave offspring ? 1 speak chiefly of birds. 

3. Is there any reason to believe that the female has any choice 
or power of selection whatever ? I think that what evidence we 
have goes to prove that she is passive : and certainly this opinion 
is supported by the very general fact of the males fighting for the 
possession of the females* 

If the love* of beauty is an animal instinct, then Darwinian 
principles would require that the struggles of the males for the 
possession of the most beautiful females should develop beauty 
in the females by natural selection. But we see that the contrary 
is what takes place—beauty is developed in the male, the 
fighting sex. 

Were a Darwin among birds to watch the ways of the human 
race, he would probably feel certain that the love of dress and 
ornament among women is altogether due to a desire to become 
attractive to men ; and he would think those naturalists unsatis¬ 
factory, and perhaps mystical, who guessed the truth, that the 
love ol ornament is a natural and healthy human instinct, not 
confined to either sex or to any age, but stronger in youth than 
in age, and stronger in woman than in man. 

Joseph John Murphy 

Old Forge, Dumnurry, Co. Antrim 


Psychology of Cruelty 

There is a passage in Mill’s recently published essay 
on “Nature” whicli well merits the attention ol evolutionary 
psychologists. It is as follows ;—“ Again, there are persons who 
arc ciuel by character, or, as the phrase is, naturally cruel; who 
have a real pleasure in inflicting, or seeing the infliction of pain. 
This kind of cruelly is not mere haidhcartedness, or absence of 
pity or remorse ; il is a positive thing ; a particular kind of 
voluptuous excitement. The h'ast, and Southern Kurope, have 
alfonlcd, and prol>ably still afford, abundant examples of this 
odious propensity.” (I’^ige 57.) 

Now, 1 think that this “hateful propensity” is of more com¬ 
mon occurrence than even Mr. Mill here gives it credit for. 
Indeed, I doubt whether anyone is entirely devoid of it, although, 
of course, everyone who is sufficiently advanced in moral culture 
to admit of the subordination of the baser instincts to the higher, 
has been more or less successful in “starving it by disuse.” I 
believe, in short, that this piopensity must be regarded as one 
of the primary instincts of our nature, although, like other 
instincts, it varies in ils original intensity in different individuals, 
and is further differentially modified by the various influences of 
educatTon. The nature of this instinct is well expressed by Mr. 
Mill in the above-quoted phrase, “ a particular kind of volup¬ 
tuous excitement.” Tliis, I think, suiiplies the reason why it is, 
as a rule, of stronger development in men than in women, and 
why, as Mdl ol>»erves, it is of most frequent manifestation in 
w'arm climates. It is also worth observing, that although thus 
akin to the amatory passion, it is of much earlier growth in the 
life-history of the individual. Indeed, childhood and youth are, 
in civilised society at least, the seasons when its presence is 
most conspicuous ; in consequence, 1 suppose, of the restraining 
pow’er which reflection subsequently brings to bear upon it not 
as yet having been called into action. 

To explain the origin of this instinct by the evolutionary 
psychology is, I believe, impossible in the present state of our 
knowledge ; for there is no period in the history of the race at 
which it is conceivable that the latter should have derived any 
Ix^nefit from the birth and development of this peculiar passion. 
Yet I believe it is now in some persons, were il permitted to assert 
itself, of even more intensity than is the highly beneficial inclina¬ 
tion to which, as we have just seen, it is so strangely allied. To 
refer to the striking similarity of this passion in man to that which is 
manifested by monkeys, is not of course to explain its origin; 
but I am quite sure it is in the monkeys that this explanation is to 
be sought. Everyone knows that these animals show the keenest 
delight in torturing others simply for torturing sake, but every¬ 
one does not know how much trouble an average monkey will 
put himself to in order that he may grati^ this taste. One 
example will suffice. A naturalist who had lived a long lime in 
India told me that he has not unfrequently seen monkeys 


feigning death for an hour or two at a time, for the express 
purpose of inducing crows, and other carnivorous hirds^ to 
approach within grasping distance ; and when one of the latter 
were caught, the delighted monkey put it to all kinds of agonies, 
of which plucking alive seemed to be the favourite. 

As I am not aware that any other animal exhibits this Instinct 
of inflicting {jain for its own sake—the case of the cat with a 
mouse belonging, I think, to another category—I believe, if its 
origin is ever to receive a scientific explanation, this will be 
found in something connected with monkey-life. 

rnYSlCUS 


Migration of Birds 

Yf-Sterday and to-day (17th and iSth insl.) continuous 
flights of migrant birds, chiefly fieldfares and redwings, have 
passed over this place in one uniform direction, from east to 
west, turning inland to the north-west, as though unwilling 
to cross Poole Harbour. The procession, so far as it attracted 
my own notice, began with daybreak of the 17th, and was so 
rapid and continuous all that day that enormous numbers alto¬ 
gether must have pas.sed over us. Close flocks would come, and 
then a continuous flight of stragglers, but all in one and the 
same direction, and with little deviation from a well-defined 
aeiial pathway, as though keeping some visible high-road, 
\'esterday the flight was down the wind; this morning against 
it; and although the flight was low and the birds seemed tired, 
none alighted in this neighbourhood. Whence did they come, 
and whither are they bound---cast or west of this place? Can 
any of your readers say ? H. C. 

Bournemouth, Dec. 18 


The Potato Disease 

Tn his letter of last week, Prof, Dyer states that his main 
object in his previous letter was “to claim for a distinguished 
English botanist credit for work done by liim thirty years ago.” 
In his previous letter this woik is defined by Prof. Dyer to be 
the discovery by the Rev. M. j. Berkeley ol the fact that the 
potato disea<^c was due to the attacks of a parasitic fungus. As 
the service, with w'hich botanists .are familiar, that Mr. Birkeley 
has rendered in this matter, is the ]>ublication and advocacy in 
this country of the dEcovery previously made by Montague and 
others, with a few additional observations of his own, Prof. 
Dyer would confer a favour on his fellow-botanists by giving 
a more exact reference to the records which lie is so anxious 
should be duly recognised. INQUIRER 


HELMHOLTZ ON THE USE AND ABUSE OT 
THE DEDUCTIVE METHOD IN PHYSICAL 
SCIENCE* 

S INCE the translation ot the first part of this volume 
was published, its whole .scientific tendency, and 
specially a series of individual passages in it, have been 
subjected to a more than vigorous criticism by Mr. 
J. C. F. Zullner in his book *'On the Nature of Comets.'* 

1 do not think it necessary to answer expressions of feeling 
in reference to personal characteristics of the English 
authors or of myself. I have as a rule consider^ it 
necessary to reply to criticisms of scientific propositions 
and principles only when new facts were to be brought 
forward or misunderstandings to be cleared up, in the 
expectation that, when all data have been given, those 
familiar with the science will ultimately see how to form 
a judgment even without the discursive pleadings and 
sophistical arts of the contending parties. If the present 
treatise were intended only for lully educated men of 
science, Zollner’s attack might have been left unanswered. 
It is, however, essentially designed for students also, and 
as junior readers might perhaps be misled by the extreme 
assurance and the tone of moral indignation in which 
our critic thinks himself justified in expressing bis 
opinions, 1 consider that it would be useful to answer the 
attacks made on the two English authors, so far as may 

* Translated by Prof. Cnim Brown from Hdinholts's preface to the 
second part of the German edition of Thomson and Tail’s “ Natural PhUo- 
ophy/* vol. i. 
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be necessary to enable the reader to make out the truth j 
by considering the matter for himself. 

Among the scientific investigators who have especially 
directed their efforts towards the purification of physical 
science from all metaphysical infection and from all arbi¬ 
trary hypotheses, and, on the contrary, have striven to 
make it more and more a simple and faithful expres¬ 
sion of th^ laws of the facts, Sir W. Thomson occupies 
one of the first places, and he has consciously made pre¬ 
cisely this his aim from the beginning of his scientific 
career. This very thing seems to me to be one of the 
chief services rendered by the present book, while in Mr. 
Zollncr’s eyes it forms its fundamental defect. The latter 
would like to see, instead of the “ inductive ” method of 
. the scientific investigator, a predominantly “ deductive ” 
method introduced. Wc have all hitherto employed the 
inductive process to discover new laws, or, as the case 
may be, hypotheses ; the deductive to develop their conse¬ 
quences for the purpose of their verification. 1 do not 
find in Mr. Zdllner’s book a distinct declaration by which 
his new mode of xjrocedure may be distinguished from 
that generally followed. Judging from what he aims at 
as his ultimate object, it conies to the same thing as 
Schopenhauer^s Metaphysics. The stars arc to love and 
hate one another, feel pleasure and displeasure, and to 
try to move in a way corresponding to these feelings. 
Indeed, in blurred imitation of the principle of Least 
Action (pp. 326, 327), Schopenhauer^s Pessimism, which 
declares this world to be indeed the best of possible 
worlds, but worse than none fit all, is formulated as an 
ostensibly generally applicable principle of the smallest 
amount of discomfort, and this is proclaimed as the 
highest law of the world, living as well as lifeless. 

Now, that a man who mentally treads such paths 
should recognise in the method of Thomson and Tail’s 
book the exact opposite of the right way, or of that which 
he himself considers such, is natural; that he should 
seek the ground of the contradiction, not where it is 
really to be found, but in all conceivable personal weak¬ 
nesses of his opponents, is quite in keeping with the 
intolerant manner in which the adherents of metaphysical 
articles of faith are wont to treat their opponents, in order 
to conceal from themselves and from the world the weak¬ 
ness of their own position. Mr. Zollner is convinced 

that the majority of the present representatives of the 
exact sciences are wanting in a clearly conceived intelli¬ 
gence of the first principles of the theory of perception ” 
(p. viii.) This he tries to confirm by reference to sup¬ 
posed gross errors made by several of them. 

Here then, of course, Messrs, Thomson and Tait must 
submit to the ordeal. They have, in paragraphs 381-385 
of the present book given expression to their conviction 
as to the right use of scientific hypotheses. They, in 
paragraph 385, find fault with hypotheses which arc too 
remote from observable facts, and select, as instances of 
their injurious influence, naturally only such as, by their 
extensive diffusion and by the authority of their origi¬ 
nators, have been really influential. In this connection 
they place side by side the law of electrical action at a 
distance propounded by our countryman, W. Weber, and 
the emission theory of light'as worked out by Newton, 
This juxtaposition is the best proof that the English 
authors had nothing in view that should wound a healthy 
German national feeling. 

It has not as yet, I believe, come to such a pass in 
Germany—it is to be hoped it never will—^that hypotheses 
may not be criticised, whatever be the eminence of their 
propounders. Should it actually ever come to this, then 
indeed Mr, Zollner and his metaphysical friends would 
be justified in bewailing, or it may be in triumphing over, 
the destruction of German science. No one can be 
blamed for having advanced a hypothesis which the 
further progress of science shows to be inadmissible, just 
as it is no discredit for one who has to seek his way in 


an entirely unknown country to take the wrong road for 
once, in spite of his utmost attention and consideration. 
It is further obvious that whoever regards as erroneous a 
hypothesis which has captivated the minds of a large 
number of scientific men must necessarily hold that it, for 
the time being, injures and retards the progress of science, 
and will be justified in expressing this opinion, if it 
becomes his duty to advise, according to his matured 
conviction, a student as to the path he should follow. 

One of the arguments which Sir W. Thomson has 
adduced to prove the inadmissibility of Weber’s hypo¬ 
thesis, is that it contradicts the law of the conservation 
of energy. I was also obliged to bring forward the same 
allegation somewhat later in a paper ^ published in the 
year 1870. Now Mr. Zollner, relying on the authority of 
Mr. C. Neumann, has assumed that this allegation is 
erroneous. On the contrary, Weber’s law seems to him 
to be another universal law of all forces in nature (it is 
not explained how lliese different universal laws agree 
with one another), and he devotes twenty pages of his intro¬ 
duction to the purpose of airing his indignation at the 
intellectual and moral dulness of those who attack it. 
Mr. Zollner will, no doubt, since then, have become aware 
that it is at least imprudent, without other support than 
the authority of one of the parties in a scientific debate, 
to try to help the other by libellous remarks, apart from 
the consideration that by such means one can contribute 
nothing to the settlement of the dispute, but perhaps 
much to its embitterment. Mr. C. Neumann was himself 
a party in this affair ; my objections applied also to the 
theory of clectrodynamic actions, to which lie then ad¬ 
hered. He has since then given up this theory. He and 
also Mr, W. Weber thought that they could maintain the 
original theory of the latter, if they took into considera¬ 
tion the co-operative action of molecular forces in the 
case of closely approximated electrical masses. I then, 
in my second contribution to the theory of clectrodyna- 
nucs,'|- pointed out that the assumption of molecular forces 
does not stop the leak in Weber’s theory. In the mean¬ 
time Mr. C. Neumann himself, before he knew of my 
second paper, had given up the attempt to found a tlieory 
of electrodynamics upon Weber’s law, and had tried to 
devise a new law for that purpose. 

And here, in reference to tlie emphatic way in which 
our opponent speaks of the deductive method, I would 
make the following remarks on this example .‘—According 
to the view hitherto held by the best scientific investi¬ 
gators, the deductive method was not only justified, but 
indeed 7 ^equired^ when the admissibility of a hypothesis 
was to be tested. Every legitimate hypothesis' is an 
attempt to establish a new and more general law 
which shall include under it more facts than those 
hitherto observed. The testing of it consists in this, 
that we seek to develop all the consequences which 
flow from it, in particular those which can be com¬ 
pared with observable facts. I should therefore imagine 
the first duty of those who would support Weber’s 
hypothesis to be, among other things, to see whether 
this hypothesis can explain the most general fact, that 
electricity, when no electromotive forces act on it, re¬ 
mains at rest in all electrical conductors, and is there¬ 
fore capable of continuing in stable equilibrium. If 
Weber’s hypothesis implies the contrary ot this, as I have 
attempted to prove, then the next thing to be done would 
be to look out for such a modification of it as would 
render stable equilibrium possible in the largest as well as 
in the smallest conductors. According to my view, this 
would have been a right course, and the one required by 
the deductive method, but not to call a halt when incon¬ 
venient consequences appear, and excuse oneself with the 
plea that the right differential equations for the motion of 


1 ■ "cw^egungsglcichungcn der ElektriciUt fflr ruhende 

icitende K«rper.'* Uorchardt, JourHal/ilr Mathemntikt Bd. 72, 75. 
t Borchardt, Journal fUr Mnthematik, Bd. 75. 
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electricity in accordance with Weber’s law had not yet 
been discovered. And if some one else takes this 
trouble, then he who considers himself a representative 
•car* of the deductive method should applaud him, 

instead of charging him with impiety, even if the results of 
the inquiry should turn out to be inconvenient for the 
Icarus flight of speculation. 

As Mr. Zdllner does not put himself forward as a mathe¬ 
matician—on the contrary, informs us on pages 426 and 
427 of his book that the too frequent use of mathematics 
cramps the conscious activity of the understanding and 
is a convenient means of satisfying vanity; and besides, in 
many passages, constantly repeats his expression of con¬ 
tempt for those who think they can refute his speculations 
by pointing out mistakes in differentiation and integration 
—we ought not to judge him too severely in the matter 
of Weber’s law. No doubt it is scarcely reaspnable for 
one who thinks himself entitled to be shaky in his mathe¬ 
matics, to take upon himself to pronounce upon matters 
which can be decided by mathematical investigation 
only. His Theory of Comets,” which may surely be 
regarded as in his opinion a model specimen of how the 
right methods are to be employed, gives, besides this, 
other much more popular examples of the same peculiar 
way of using or not using deduction, examples the con¬ 
sideration of which may be reserved for another more 
suitable opportunity. 

( 7 b be continued^ 


MOVEMENTS OF THE HERRING 

T he mysterious disappearance of tlie body of herring 
which used to frequent Loch Fyne has directed re¬ 
newed attention to the natural history of that fish. This 
is now the second time that the shoal of herrings which 
made Loch Fyne its habitat has deserted that celebrated 
sheet of water. No scientific opinion has yet been given 
as to the cause of this disappearance. A numljer of 
fishermen, resident on the Loch, say the herrings have 
been frightened away in consequence of persons fishing 
for them with a trawl net—which is, of course, non¬ 
sense ; but not more nonsensical than the reasons 
assigned for the desertion by herring of other locali¬ 
ties. As the so-called trawl-fishing of Loch Fyne (the 
net used is in reality a seine) was not in existence when 
the fish forsook the Loch on a former occasion, and 
were absent for a period of six years, the opinion of these 
men may be passed over as unworthy of serious con¬ 
sideration. Writers in the local newspapers, while in¬ 
clined to favour the opinions of the drilt-nct men, that is, 
those who assert that the trawl-fishers have scared away 
the fish, also ask whether the spawning-beds may not 
have been in some way interfered with, and whether the 
body of fish frequenting the Loch may not from some un¬ 
known cause have departed before depositing their seed. 
If so, in what year would that occur ? In other words, how 
long is it before the herring spawn of any given year 
comes to life, and at what period will the fish then born 
become reproductive ? 

These are events in the natural history of the herring, 
the dates of which have not yet been authoritatively 
settled. They are points, indeed, which have not yet 
been decided as regards .any of our fish, oxcept, perhaps^ 
the salmon {Salmo salar\ which has been nursed into life 
under a system that may be called artificial, that ad¬ 
mitted of the young fish being watched, and their growth 
traced stage by stage, by means of certain signs and marks. 
It is thought that we may speak of the natural history of 
the salmon with more confidence than that of any of our 
other food-fishes. It is unfortunate that their studies of 
the natural history of the herring have not yet enabled 
naturalists to determine with exactitude how long it takes 
that fish to come to maturity. 


Most varied opinions have been given on these points 
of herring life. Some persons have even gone the length 
of asserting that Clupea harengus and its congener Clt^ea 
pilchardus are able to perpetuate their kind within a 
year of their birth ; even at the age of ten months ! It 
has also been asserted that a herring is able to breed 
twice a year. Other opinions have been given, which 
assign to the herring a much longer period of growth, 
namely, that it requires from three to five years to reach 
maturity. Yarrell, again, and also Mitchell, think that it 
becomes reproductive in so short a period as eighteen 
months. What we may hold that we really do know is, 
that the eggs of the herring can be hatched within twenty 
days after their contact with the milt of the male fish. 
This has been proved by visiting the spawning places 
of the animals. On one visit all was spawn, everything 
that came in contact with the spawning-beds being covered 
with the seed of the herring; at the next visit, a fortnight 
after, the spawn was all gone ; it had become vivified—and 
in proof of the fact, young herrings could in two or three 
weeks after be found in shallow places varying from an 
inch to two and even three inches in length. The 
probable time between the spawning of the fish and the 
fry reaching the dimensions named would be about forty 
days. How fast the young ones grow after that has not 
been authoritatively ascertained. It is thought, however, 
that if young herring reach the size of, say two-and-a-half 
inches, in forty days, it is not unreasonable to expect them 
to continue growing at the same ratio. 

In the case of Salmo salar^ the period necessary for 
the incubation of the egg has been determined beyond 
dispute. It ranges from ^ to 130 days. The growth of the 
young fish, after a time, if those who have watched it have 
not been deceived, is very rapid. At first, however, the 
salmon grows very slowly. A salmon hatched in March 
last may still be a very tiny animal, even after it is twelve 
months .and in some cases two years old. In a year, 
however, it may be four or five inches long, and ready 
to migrate to the sea. There is a curious feature in the 
natural history of the salmon, the law of which has never 
yet been discovered—it is a riddle, in fact, even to the 
most scientific observers: only one half of the salmon 
I of any particular hatching develop into what is called the 
smolf, or migratory stage, at the end of about twelve 
or fifteen months from the time of their being hatched. 
The other mofety of the brood docs not seek the sea 
or take on the migratory dress till the expiry cf a little 
over two years from the time of birth I One half of 
the fish, therefore, will at one and the same time be tiny 
creatures, about three inches long, whilst the other moiety 
will be five inches in length, and of corresponding girth ; 
but tliesc dimensions, it must be confessed, show no great 
rapidi y of growth. Indeed, it is not till after the salmon 
proceeds to the sea that its growth becomes at all rapid ; 
but, notwithstanding this rapidity, it must, we think, be a 
considerable number of years before a salmon can attain 
to the weight of fifty or sixty pounds ; although the smelt, 
it is affirmed by those who have watched it, returns as a 
grilse to its native waters in about three months, its size 
and weight being very largely increased. 

The herring, as we all know, is a fish that never attains 
to any great size, and the weight of which may be counted 
in ounces. The question to be answered is this : Do small 
fish grow to maturity quicker than large ones ? It has 
been asserted, in some quarters, that the herring grows 
quite as rapidly as the smolt does after it reaches the 
salt water, and the rate of growth there appears magical, 
when contrasted with its slow progress during the first 
year of its existence, or it may be, as has been already 
explained, the first two years. We are not, however, 
without a certain kind of proof of the rate at which the 
hening grows, which is better than reasoning analogic^y. 
It is quite fair to conclude that if herrings attain a size of 
about three inches within forty days or so of their birth. 



152 


NATURE 


\Dec. 24, 1874 


they will attain their full dimensions within a year. It is 
known of herring, by means of personal observation, that 
from the time the roe or milt begins to develop itself, that 
is, when they become mattes^ no very long time elapses 
till they are ready to spawn r ten weeks has been esti¬ 
mated as about the time the herring takes to grow from 
a “ matie,” or fat fish, to a spawning herring. 

The piost contradictory accounts of the time at which 
herrings spawn have been published by various inquirers. 
Much of this confusion results, no doubt, from the fact 
that the herring is somewhere engaged in fulfilling this 
function of its life during nearly every month of the year. 
There are, it is thought, distinct races of this fish con¬ 
stantly coming to rnatiiiity and spawning at suitable times 
with the instinct of keeping up the breed. Thus, at Wick, 
on the Caithness const, where there is still a great fishery 
carried on, although it is evidently now on the wane, 
herrings came to maturity and w^ere ready to spawn in 
July. At one time large numbers of these (July) herrings 
were caught; indeed, some economists say too many 
were caught, and that in consequence the reproductive 
strength of the shoal w’as so impaired, or its economy so 
deranged, that it became exhausted. At any rale, few 
herrings are now taken in July at Wick. The great August 
shoal is being also over-fished, and symptoms arc not 
wanling in the violent fluctuations which occur in the 

takes,” that it too will in lime become unproductive. 
Herrings are found in the Firth of Forth ready to shed their 
spaivn in the months of December, January, and February, 
and during these months young herrings and sprats 
{Ciupea sprattHs)y are found mixed in the shoals which are 
fished at that period of the year. The question of where 
these scJiools of young fish go to whilst they are growing 
naturally presents itself. But who can answer it ? 'I’he 
theory of the migration of the herring from and to the seas 
within the arctic circle has been long exploded, it 1 laving 
been established, it was thought, beyond cavil, that it is 
a native of our own seas ; at all events, that it comes close 
to certain parts of the British sea-coasts to deposit its 
spawn. It is at that period of its life that we become 
familiar with the herring, and that is the time at 
which it can be most economically captured. Herrings 
are seen at that period of their lives in prodigious num¬ 
bers ; in fact, they lie in tiers on a favourite spawning 
ground, covering several square miles of sea-bottom. Jf 
all the parks of London were united together into one 
great space of ground, it would not nearly represent the 
width and length of a shoal of herrings engaged in 
spawning ! 

It has been asserted that herrings aggregate and segre¬ 
gate, but proof of this fact in their natural history is 
lacking. Almost immediately after the spawn has ripened 
into life, the tiny herrings are seen crowding together on 
the most shallow places of the coast, where they arc safe 
from the attacks of larger fish, which w’ould assuredly 
prey upon them if they frequented the deeper water. 
Now, it these fish separate, when do they do so i because, 
if they come to maturity, as i§ said, within a year, they 
have little time to live apart. If they go out to sea, how 
far do they go? It is a fact that at the time they are 
caught they are at first taken at a considerable distance 
from land. The writer has been out as far as twenty-five 
miles from the shore without finding a trace of the shoal; 
but within ten days or so the fish were found within a 
radius of ten miles of the port from w'hich he had sailed 
in search of them, and they gradually came nearer and 
nearer, being often caught within two miles of the land. 
Although the fish of particular localities have such dis¬ 
tinctive marks upon them as to render it easy to dis¬ 
tinguish them, certain persons have again mooted the 
idea of the herring being a migratory animal, and that a 
great fish-shoal travels from the north to the south. A 
writer in a recent number of the Sco/smau newspaper 
speaks of a vast shoaj of herrings having arrived at 


Wick, then of its passing Fraserburgh and Peterhead ; 
next, of its being found at Dunbar and Eyemouth; then 
on the coast of Northumberland; and finally, he tells us, 
it will be found at Yarmouth, on the coast of Norfolk! 
What else is this but a revival of a portion of the old 
myth ? The shoal must be constantly finding out new 
places to visit, and must also be deserting places where it 
used to call; it must also tell off brigades to spawn at 
different localities ; otherwise, all that we have learned 
about the natural history of the herring during the last 
few years is imaginary. Any novice, almost, could dis¬ 
tinguish a herring taken from Loch Fyne, when placed side 
by side with a herring caught off the bay of Wick. 
Fraserburgh, one of the places cited by the writer in the 
Scotsman, has only risen to importance as a herring port 
within the last ten years ; close upon seven hundred boats 
were this year engaged in the fishery, whilst in 1864 there 
was not much above a fourth of that number. At Fraser¬ 
burgh, and two or three little fisliing stations which adjoin 
it, 1 Sr,000 crans of herrings were captured this year, 
and these fish would be of the value of about 300,ooo^. 
The capture by the boats fishing from Peterhead—also on 
the Aberdeenshire coaH-this season would not be of less 
value than a quarter of a million pounds sterling. But 
whilst these Aberdeenshire ports are rising into notice 
as great centres of the herring fishery, other ports are 
declining. Wick, which used to be the capital of herring 
fishery enterprise, is now on the decline as a curing 
station. Why ? For the simple reason, it may be pre¬ 
sumed, that the owners of boats do not find it profit¬ 
able to fish at that port. At one time as many as 1,200 
boats used to fish for ihc Wick curers, but the number 
at work this year was five hundred less ! Such a falling 
off is very striking, and goes a long way to prove that it is 
possible to “over-lish” the herring, or at least so to de¬ 
range the economy of the shoals as to render them in time 
unproductive. It is only reasonable to argue that with 
the largely augmented orifts of nets increased quantities 
of herring ought to be captured, but it is being annually 
demonstrated that such is not the case, and that to keep 
up present supplies and provide for the supply demanded 
by an exigent and increasing population, more boats and 
still more e.Ktensive drifts of nets are required. 

Even very young fishermen have seen the rise and 
decline of important seats of the herring fishery, appa¬ 
rently from the over-fishing or derangement of the shoals. 
It will be instructive to note what occurs in future to the 
Wick fishery, because, only a few years ago, it was the 
greatest hen ing curing station in the world, whilst next 
year there is every probability of its being only a fourth- 
rate fishing port. The fishermen will naturally go where 
they can take their prey with the least possible trouble, 
and where the fishery is more regular than it lias been 
during late years at Wick, where most of the fish have 
been taken by a few of the more fortunate fishermen, 
and many of the boats had to return morning after 
morning ‘‘clean.” The boats fishing at Fraserburgh 
this year took each an average of 220 crans of herrings, 
and all of \ horn were tolerably well fished ; whilst the 
Wick boats only averaged ninety-four crans, the fishing 
being even more partial than usual. The further deve¬ 
lopment of the fishery at Fraserburgh, Aberdeen, and 
Peterhead, which extends over a space of about forty 
miles, will be anxiously watched. The shoal or shoals 
which are yielding such wealth to the fishermen of these 
ports must be prodigious in size and wonderfully pro¬ 
ductive ; let us take note how long they last, and keep a 
correct tale of what they yield. The run upon them for 
the next two or three years will oniy be limited by the 
accommodation which the harbours can give to the boats 
and the ground which can be allotted to curers. The 
movements of the herring become yearly more interest¬ 
ing, and we cannot be too well informed ""in regard ta 
them* 
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THE TRANSIT OF VENUS 

following telegrams have been received by the 

^ Times since our last issue. 

Melbourne^ Dec. ii.—The American Expedition in 
Tasmania experienced unfavourable weather for their 
observations of the Transit of Venus.” 

Sydneyy Dec. 10.—The Transit observations here 
proved satisfactory.” 

“ Berliny Dec 17.—A telegram has been received from 
the German Astronomical Expedition at Tschifu, in North¬ 
eastern China, announcing that the observation of the 
Transit of Venus was quite successful. The observation 
of the contact, the heliometer measurement, and tlie 
photographs succeeded splendidly. The expedition was 
admirably supported by His Imperial Majesty's ship 
Arcenal^ 

From Major Palmer, Christchurch, New Zealand 

** English, nothing valuable anywhere—clouds. Ame¬ 
ricans got ingress, and photographs till near third con¬ 
tact, Nobody egress.” 

From Mr. Todd, Adelaide:— 

“Transit of Venus.—Ingress cloudy. Egress well 
observed. Contacts 34434» 3475 . (Probably 3h. 4m. 
43’43., and 34m. 7*55. Adelaide mean time, for internal 
and external contacts.) No black drop.” 

From Vienna :— 

“According to a telegram received by the Imperial 
Academy of Sciences from Drs. Weiss and Oppolzer, 
who went to obseive the Transit of Venus at Jassy, the 
observation of external contact at the moment of the exit 
has succeeded. As they had time to fix the exact longi¬ 
tude and latitude of their point of observation, they ob¬ 
tained reliable data for calculation. The longitude was 
determined by telegraphic time signals with the Observa- 
toiy in Vienna. As Jassy lies on the limits of the line 
where the phenomenon was visible, they attribute some 
importance to their observations.” 

Through Rcutci's agency; — 

“ Pt'liny Dee. 9.—The French astronomical party, 
under the direction of M. Fleuriais, succeeded in ob¬ 
serving the first and second contacts. There was a 
slight black ligament. Photographs were taken, 'llic 
weather was slightly hazy.’' 

It will be seen that the news from New Zealand is of a 
most serious character, so far as the English scheme of 
observation is concerned. In fact, unless the French, 
Germans, and Americans have secured observations, the 
Delislean attack, so far as egress is concerned, has failed 
altogether. We shall postpone any further remarks till 
next week, as in the interval some information may be 
received from the stations to which wc have referred. 


NOTES 

We are informed that the Council of the Royal Society has 
Bpi)ointc(l a Committee to consider the means of securing ob- 
seivations of the total eclipse of the sun in April next, to which 
they attach great importance. 

rRf)K. Clerk-Maxwku., F.R.S., has promised to give a 
lecture at the Chemical Society on Feb, iS next, “On the 
Dynamical Evidence of the Molecular Constitution of Bodies.” 

The Times states that Prof. Huxley is torundertake the duties 
of the Chair of Natural History in the University of Edinburgh 
during the ensuing summer session, in the absence of Prof. 
Wyville Thomson, who is with the Challenger Surveying 
Expedition. • 

The Arctic Expedition Committee sits twice a week, and is 
making steady progress in organising preparations. The engines 
of the Cygnet gunboat, a new vessel, are to be removed and 
placed in the Alert, now in dock. Although not yet officially 


announced, we believe that the Admiralty have selected Com¬ 
mander Albert Markham as one of the commanding 'officers 
of the Arctic Expedition. Lieut. Aldrich, of the Challenger^ 
is coming home with Capt. Nares to take part in the expe¬ 
dition. The decision recently made public that none but those 
of the Royal Navy would he permitted to take part in the 
expedition has been somewhat relaxed, and it is not improbable 
that some men of experience in whaling will be engaged as 
“ice quartermasters.” 

We believe a few French naval officers desire to join the 
forthcoming English Polar Expedition, as Lieut. Bellot did on 
the occasion of one of the most interesting searches for Franklin. 
As is known. Bellot lost his life during the expedition, and the 
fact is commemorated by, a column erected at Greenwich 
Hospital at the expense of the English Government. 

Lieut, Cameron, in a despatch to Lord Derby, dated Ujiji, 
May 14, tells of an important discovery to which we briefly 
alluded last week in our report of the meeting of the Geogra¬ 
phical Society,' He has been all round the southern portion of 
Tanganyika, and believes he has discovered its outlet in a river 
named the Lukuga, a little to the south of Speke's Islands. He 
thinks also, from what he has heard from the Arabs, that the 
Lualaba is the Congo. The Lukuga he found to be obstructed 
with grass, but he believes a way might easily be cut tlirough 
that. If I.ieut. Cameron's conjectures turn out to be correct, 
and there appears to be great likelihowl that they will, he will 
deserve to take an important place in the ranks of African ex¬ 
plorers. He shows the great capabilities of Central Africa as a 
field for legitimate commerce, and if it turns out that navigation 
is possible from the mouth of the Congo to the Tanganyika region, 
much good may be expected to accrue to Africa as well as to 
the commercial world at large. The curse of the country is still 
those degmded Arab slave-dealers who vexed the soul of pof^r 
Livingstone, and it is a monstrous i>ity th.it some steps could not 
be taken to stamp nut the demoralising and devastating traffic. 
Full details of Lieut. Cameron’s explorations are in the bands ot 
the Geographical Society. 

Tite last two parts of Pclermann's Miithcihingcu are naturally 
full of the Payer-Weyprecht expedition. The December number 
contains two letters from Ideiit. Wcyprecht, and one from Lieut. 
Payer, to Dr. Petermann. The former intimates that the amount 
of material collected in connection with the geography, meteor¬ 
ology, magnetism, &c., is immense; during the course of next 
year he will be preparing these "for publication. lie briefly 
states, as some of the conclusions he draws from the work of the 
expedition, that it is en'oneous to conclude either that an open 
polar sea exists in the north, or that the ice on the south of 
Franz-Joseph's Land is impenetrable ; that the drift of the ship in 
the ice was in no way owing to the Gulf Stream ; and that he still 
adheres to the opinion that much valiuble exploratory w'ork can 
be done towards the east, witli the Siberian coxsL as a basis of 
operations. Lieut. Payer believes that the nearest road to the 
pole is that by which the English Arctic Expedition is to go— 
Smith's Sound. 

The Daily Telegraph of Monday contains a long letter giving 
a very interesting account of Zaiidbar, from Mr, H. M. Stanley, 
the leader of llie expedition sent out by that paper in conjunction 
with the AVr,' York He^'ald, Another is to follow giving a 
description of the preparations for Stanley’s long African march 
of discovery, and the detailed i>lan^ of route. This expedition 
is exceedingly creditable to the two papers, and it is a hopefu 1 
sign that a daily journal finds it answer to fill its columns with 
such healthy excitement. 

A COMMUNICATION from her Majesty’s ship Scout states that 
a monument has been erected on <.>ne of the islands of the 
Pacific to the memory of Captain Cook, who was killed by the 
natives of Owhyhce, ninety-five'years ago. The monument is an 
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obelisk 25 ft. high, and mounted on a base S it. square. It is of 
concrete, and bears the following inscription:—“In memory of 
the great circumnavigator, Captain James Cook, R.N., who dis* 
covered these islands on the 18th of January, A.n. 1778, and 
fell neai; this spot on the 14th of February, a.d. 1779. This 
monument was erected in November, a.d. 1874, by some of his 
fellow-countrymen.” It is erected on a suitable spot, about roo 
yards from the rock on which the captain fell. 

M. Lkverkier, having finished with his tables of the 
Planet Neptune, v/ill resume the duties of an active ob¬ 
server. For 1875 he will superintend personally the service 
of meridian observations at the Observatory of Paris, at the 
same time fulfilling all the duties of director of the establishment. 
M. Loewy will have the care of the special determinations of 
longitudes. These arrangements have been proposed by the 
Council of the Oljservatory to the Ministry, and will be no doubt 
approved of. 

The process of polishing the lens of the mirror of the great 
telescoi)e is going on at the French National Observatory by 
M. Martin. The diameter of the lens is 120 centimetres, and 
the polisher is a disc of 40 centimetres. The number of men 
engaged on the. polishing is six. They are obliged to stop fre¬ 
quently on account of the great weight of the polisher. An ob¬ 
server placed on the top of the Observatory, at a distance equal 
to half the focal distance, superintends the polishing process, 
watching if the image of a light which is placed in a proper 
position is reflected with sufficient exactness by the mirror 
below. 

Thk weather being very cold in Paris, and heavy falls of snow 
having taken place, M. Gaston Tissanclier has taken advantiagc 
of the opportunity to make a series of most interesting observa¬ 
tions on the dust which snow api)iopriatcs during its passage 
through the atmosphere. The results will be sent very shortly 
to the French Institute. 

On Tliuisday, December 17, at ten v.M., a magnificent 
falling star was observed in Paris, Us track was l«i be seen for 
more than a minute. A correspondent, Mr. J. H. A. Jenner, 
writing from Lewes, states that “on Tluirsclay evening, the 
17th inst,, at 10,30, a very fine meteor was seen here. It 
travelled from north to south at a seemingly very low deva- 
tiun, and tliough the moon was shining brightly, it was a 
very brilliant object, being several times the brightness of 
Sirius. Its colour was yellowish, and it left a long but not very 
persistent bluish-white tram. *llad the night been dark, it must 
have been a veiy splendid object. The point of disappearance 
was hidden from my sight by houses, but there was no noise 
attending it.” 

Two students of Girton College have been examined in the 
Cambridge Natural Science Tripos. Miss Kingsland, daughter 
of the Rev. N. Kingsland, Congregationalist minister, Bradford, 
passed equal to second class, and has been appointed assistant 
lecturer in Natural Science and Mathematics at Girton College. 
The other. Miss Dove, daughter of the Rev. J. Dove, vicar of 
Cowbit, Lincolnshire, would have been entitled to the ordinary 
degree, and has been appointed to an assistant mistress-ship at 
Cheltenham Ladies' College, with a special view to teaching 
physiology. Tliese ladies passed the vivd voce examination, and 
also in physiology and chemistry. 

Dr. j. G. M ‘Kendrick recently commenced in Edinburgh a 
series of lectures to ladies on Physiology, at which we are 
pleased to hear there is an attendance already of seventy-one 
ladies. 

The Laurium mines in Greece have given rise to a new difficulty, 
not of a diplomatic, but of a botanical nature. Seeds which 
had been buried amidst the remains of old explorations for 2,000 
years, on being exposed to the air have undergone the usual 


process of germination, &c. These belong to the genus glaudum^ 
but the species seems quite lost. 

The Tele^aphk Jorn^nal for December ij contains a figure 
and description of a most ingenious self-regulating electric lamp, 
by Siemens and Ilalske. This lamp is of very simple construc¬ 
tion, and is stated to regulate itself with great accuracy. It is 
capable of being used either with a current of single direction or 
with the alternating current produced by certain magneto-electric 
machines. 

We have before us a Belgian Governmental publication in 
the Bulletin de la FSdCration diS SocietSs d' Horticulture de 
Belpjqne^ for 1873, The volume contains biographies and por¬ 
traits of eminent Belgian horticulturists recently deceased. A 
number of papers are printed in it, chiefly connected with 
Belgian horticulture ; and it is supplemented by a list of "till 
persons holding official botanical posts throughout the world. 

Lieut. Cunder, R.E., the officer in charge of the Palestine 
Survey Expedition, reports important discoveries of ruins 
in the hill country of Jmlah, which he proposes to identify 
with some of the lost Biblical cities and sites. lie has been 
also engaged in a search for the limits of the Levitical towns, 
hoping to find some inscription or monument simihar to that 
which rewarded M. CJanneau at the city of Gezer. He 
has not found any Hebrew inscriptions, but appears to have 
discovered boundary stones which may prove to be the ancient 
T.evitical landmarks. T.icut. Conder promises to make a survey 
of Mr, Henry Maiulsley’s recent clisc(Weries on Mount Zion for 
the Committee of the P.alestine Kxplor.ation Fund. 

The report is to hand of Prof. Powell on the Survey 
of the Colorado of the West, dated Smithsonian Institu¬ 
tion, Washington, D.C., April 30, 1874. This survey was 
placed under the direction of the Smithsonian Institution by 
Congress. The region embraced in the survey is one of the most 
interesting, in a geological point of view*, in the world. The 
Colorado of the West and its trihularies traverse a scries of 
rem.arkable chasms, in some instances of more than a mile in 
depth below the general surface of Jhe region, presenting in 
several places, at one view, sections of the gre-iter number of 
the knowm geological formations of America. In the report a 
general summary is given of the entire work. It exhibits a 
great amount of labour, and a scries of results, not only of im¬ 
portance to science, but also to a knowledge of the country in 
its relations to agriculture and minenalogy. The report embraces 
a s^^atement of what has been accomplished in the way of, first, 
Topography, as based on triangulalion, including a description of 
the arable valleys, the supply of water, the extent of timber and 
of pasture land ; second, Geology, including economic mineralo- 
gical products, such as coal, salt, and other minerals ; third, 
lilhnology, comprising tribes, political organisation, languages, 
manners, customs, mythology, poetry, arts, &c. ; fourth, 
Natural History, including mammals, birds, reptiles, insects, 
and plants. 

Some time since we intimated in Nature that the enter¬ 
prising Tyneside Naturalists* Field Club had resolved to cata¬ 
logue all the remarkable trees in the extensive district which it 
works. The paragraph referred to has, we are glad to see, been 
the means of originating a similar enterprise in America. The 
New England Society of Orange, New Jersey, has issued the 
first of a series of publications, under the name of the “ Babbit 
Portfolio,” giving a history and description of the notable trees 
in its locality, accompanied by beautifully executed photo¬ 
engravings. The first number contains tjie “Valley Oak” 
{Quercusalbus\ the “ Hillyer Elm ” (Ulmiisamericana), and the 
“Harrison Buttonwood (Platanus occidentalis). Dr. Babbit, 
after whom the Portfolio is named, was the first to set out shade- 
trees in Orange, 
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Pkof. Bucklky, State Geologist of Texas, has published a 
synopsis of the work done under his auspices- during the past 
season, and remarks that fifty-four counties have been visited by 
himself and assistants. The re&uUs of his investigations show 
that Texas has vast deposits of iron and coal, of much greater 
extent than had been anticipated. Both are of excellent quality, 
and in some cases they occur near together. lie has also found 
an abundance of salt, gypsum, and a wide range of copper 
ores. Other valuable minerals are roofing slate, marble, soap¬ 
stone, &c. 

The Engineer Department of the United States Army has 
issued a “Catalogue of Plants collected in the yeais 1871, 
1872, and 1873, with Descriptions of New Species.” This is a 
portion of a series of publications brought out under the same 
auspices, being a report of geographical and geological cx])lora- 
tions and surveys west of the looth meiidian, under the charge 
.of First-lieutenant G. M. Wheeler. 

We are pleased to learn frqpi the “Tenth Report of the 
Board for the Protection of the Aborigines in the Colony of 
Victoria,” that the condition of the aborigines from the founda¬ 
tion of the colony was never so prosperous as at the present lime. 
Very successful experiments at hop-growing have been made in 
some of the districts allotted to the natives, who take kindly to 
the light and comparatively well-paid work. The cultivation of 
hops will be extended to other districts. Considerable success 
has also been attained in the education of the children. 

I)k, Juhn Dowson has sent us two pamphlets of which he is 
the author : “ Thoughts, rhiloso])hical and Medical, selected 
from the Works of Francis Bacon,” and “ A Sketch of the I.ife 
and Works of Erasmus Darwin, M.D., F.R.S.” II. K, LewLs, 
Gower Street, is the publisher. 

The Quartcf'ly Journal of the Metecrological Society, just 
issued, contains a number of papers read during the last session 
of the Society, abstracts of most of which have appeared in 
these pages. 

The “Proceedings of the Belfast Natural History and Philo¬ 
sophical Society” for 1872-3-4 have been published. Among 
the papers of scientific interest are the President’s (Mr. J. J, 
Murphy’s) addresses, “On Cosmological Science,” and “On 
the present state of the Darwinian Controversy; ” Prof. 
Everett “On Mirage,” published in Nature, vol. xi. p. 49; 
“On some New Methods of Chemical Analysis,” by Prof, 
Hodges; “On the Solar Spots,” by Mr. Murphy; “On 
Rainbow, Halos,and Coronre,” by Prof. I’urser; “On Under¬ 
ground Temperature,” by Prof. Everett ; “On the Origin and 
Metamorphoses of Insects,” by Mr. Murphy ; “ On the Compo¬ 
sition of an Innammable Gas issuing from below the Silt-bed in 
Belfast,” by Dr. Andrews, F.K.S, 

Wk have received two reprints from the “ Proceedings ” of the 
Liverpool Geological Society, 1S73-74; “The Metainorphic 
Rocks of the Malvern Range ard the Strata derived from them,” 
by Dr. C. Ricketts, F.G.S.; and “Tidal Action as a Geological 
Cause,” by Mr. T. Mellard Reade, C.E., F.G.S. 

It is gratifying to see, from the Seventh Annual Report of 
the Eastbourne Natural History Society, that the Society is, on 
the whole, in a flourishing condition. It is doing very satisfac- 
toiy work in the collection and arrangement of the fauna and 
flora of its district. 

The additions to the Zoological Society’s Gardens during the 
past week include a Peregrine Falcon {Falco Euro¬ 

pean, presented by Mr. A. F. Ross; a Campbell’s Monkey 
XCiii’copithmts campbellt) from West Africa, purchased; and 
eight Canadian Beavers (Cantor canademis) from North Americai 
deposited. 


THE ROYAL SOCIETY MEDALS 
have already announced the names of those to whom the 
Royal Society Medals have been awarded; the following 
is the official account ot the presentation by the Vice-President 
and Treasurer, Mr. Spottiswoode, at the Anniversary Meeting 
on the 30th ulL :— 

The Copley Medal has been awarded to Prof. Louis Pasteur, 
one of our foreign members, “ for his researches on Fermenta¬ 
tion and on Pebrine.” 

Prof. Pasteur’s researches on fermentation consist essentially 
of two parts: the first part, in which he cniers exhaustively 
into the examination of the products Jormod 111 this pioccss; and 
the second, in w’hich he takes up the question of the cause of 
fermentation. 

Previous observers had noticed the production, in solutions of 
sugar which haf| been iermented, of substances other than the 
two commonly recognised, alcohol and carbonic acid; but it 
remained for Pasteur to show which were essential and which 
weie occasional i^roducts. In the series of able papers con¬ 
tributed to the CompU's Rendits and to the Annalcs dc Chimie et 
<le JV/fs/ijnr, he proved conclusively that succinic acid and glyce¬ 
rine were always found in fermented solutions of sugar, while 
lactic acid and acetic acid, altliough occasionally present, were 
not always so. He also showed tiiat, in addition to these sub¬ 
stances, a part of the sugar was converted into cellulose and fat. 

'Phe study of the products loniied during lermeiitaiion opened 
the way to the second part of llie icaeatcli, the cause oi 
fermentation. 

it had been found that certain solutions, when exposed to the 
air, stum became lull of living organisms; and Pasteur’s experi¬ 
ments led him to support the view lliat these organisms origi¬ 
nated from the presence of germs floating in the air. He found 
that no living organisms were developed it care were taken to 
destroy completely all those which might he present in the 
solution, and if the solutions were then carctiilJy sc.altd up free 
from air. Nor was it necessary to exclude the air, provided that 
pure air, free from germs, were admitted. By passing the air 
through red-hot tubes or through gun-eoltcn belbre reaching the 
soluiumv, he louiid that the development of organisms, Lu such 
boiled solutions, did not take place. An exception to this w'as 
noticed in the case of milk, which required to be hcaicd to a 
higher temperature than the boiling-point of water at atmo- 
.splieric pressure. I’asteur show'ed that this was connected with 
the alkaline reaction of milk, fot in all cases in which the de¬ 
velopment of life was prevented by heating to the boiling-point 
of whaler, the solutions had a laintly acid reaction—but tlial wdieii 
tliis was neutralised by carbonate ot lime, the solutions then 
behaved like milk. 

Trof. Tastcur also examined the gun-cotton tlirough which the 
air had ])ccn passed ; and he found, among other things, certain 
cells to winch he attiibuled the power ol causing the growth of 
oig.'iiisms in solutions. By sowing some of these cells in solu- 
li' ns w'hich previously had remained dear, and finding that such 
solutions speedily became turbid from the growth ot Jiving 
organisms it w'as proved that the air which had passed through 
the gun-cotton had lost its property of causing the development 
of li e in solutions, because the germs which the air contained 
had been stopped by the gmi-culton. 

The result of the second part of the research may be thus 
summed up ;— 

1. No organisms are developed in solutions if care be taken 
to prevent the iiossibilily of the presence of germs. 

2 . ddiis negative result tloes not deiJcnd upon the exclusion of 
oxygen. 

3. 'J'hc matter separated from ordinary air is cuiiqjetcnt to 
devdop organisms in solutions wdiich pievioiisly had remained 
unci Kinged. 

Not less iini>ortant were the results of Basleur’s experiments 
respecting the chemical functions of the ferment. 

Jt had been held that the entire ferment was in a stale of 
putrefactive decomposition, and induced a similar decomposition 
ill the sugar with wdiich it was in contact, 

In curroboration of this view, it was stated that ammonia (a 
product of the decoinpo^ition of albiniiinous substances such as 
those present in the Icrmeiil) is always found in liquids whicdi 
are undergoing fennentation. 

Pasteur proved that the ammonia in fermenting liquids dimi* 
nishes in quantity in jiroporlion as the process advances, and 
that the yeast-cells increase and grow wdiile forming complex 
albuminous substances at the expense of the ammonia and other 
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aliments which are supplied to it. He found that, in addition to 
ammonia and sugar, the cells require mineral substances, such as 
phosphates and other constituents, such as are present in the 
organism of every healthy and growing yeast-cell. 

In short, he proved that those oonditions which are most 
^favourable to the healthy growth and development of the yeast- 
cells are most conducive to the progress of fermentation, and 
that fermentation is impeded or arrested by those influences 
which check the growth or destroy the viulity of the cell. 

The above results are but samples of the fruits of Pasteur’s 
long series of researches in this .subject. Many and many an 
able investigator had worked in the same field; and such were 
the difficulties they encountered, that Dumas himself recom¬ 
mended Pasteur not to waste his; time in working at so hopeless 
a subject. 

To the biologist, two of Pasteur’s researches are of very great 
interest and importance. He has shown that fungi find all the 
materials needed for their nutrition and growth in water con¬ 
taining an ammonia salt and certain mineral constituents, and 
devoid of any nitrogenised organic matter; and he has proved 
that all the phenomena presented by the destructive silkworm 
epidemic, the pehnne (even the singular fact that it is heredi¬ 
tarily transmitted through the female, and not through the male), 
are to be explained by tlie presence of a parasitic organism in 
the diseased caterpillars. 

The medal was received for I’rof. Pasteur by the Foreign 
Secretary of the Society. 

The Kumford Medal has been awarded to Mr. J. Norman 
Lockyer, F.K.S., “ for his Spectroscopic Researches on the Sun 
and on the Chemical Elements.” 

Mr. Lockyer has long been engaged in spectroscopic researches 
on the sun. Ilis first observations were directed to a scrutiny of 
the spectrum of sun-spots as compared with that of the general 
surface, with a view to bring evidence to decide between two 
rival theories respecting their formation. In the course f>f the 
paper in which Jus first observations were described, and wliicli 
was read before the Royal Society on November 15th, jS66, he 
asks, “May not the spectroscope afford us evidence of the ex¬ 
istence of the ‘ red Jlamcs * which total eclipses have revealed to 
us in the sun’s atmosphere, although they escape all other modes 
of examination at otlier times ? ” 

The spectroscope he then employed proved to be of insufficient 
dispersive power for his researches, and he wxis induced to a])ply 
to the Government-Grant Committee of the Royal Society lor 
aid to construct one of greater power. This aid was accorded, 
and the instrument was dehvcreil, though not quite complete, on 
the i6th of October, 1868. On the 201I1 his ellorLs were crowned 
by the detection of a solar prominence by means of the bright 
lines exhibited in his spectrum. An account of this discovery 
was immediately coinmuiiicateel to the Royal Society and to the 
French Ac.ademy of Sciences. 

Meanwhile had occurred the total solar eclipse of August 18th, 
1868, to observe which various parties had gone out armed with 
suitable instruments, and especially with spectroscopes, for de¬ 
termining the character of the hitherto unknown spectrum of the 
prominences; and the first-fruits of their labours had reached 
Europe, showing that the spectrum in queslKm is one of bright 
lines. It occurred to M. Janssen, wno had observed with 
eminent success the spectrum of the prominences during the 
eclipse, that the same mode of observation might enable one to 
detect them at any time, and he saw them in this manner the 
very next day. 'Hie first account of this discovery, which was 
sent by post, did not, however, reach the French Academy until 
a few days after the communication of Mr. Lockycr’s notice ; so 
that nothing interferes with the perfect independence with which 
these two pnysicists established the possibility of detecting the 
prominences at any time. 

A ditcovery like this opened up a new field of research, which 
Mr. Lockyer was not backward m exploring. One of the first- 
fruits of the application of the method was the discovery of a 
continuous luminous gaseous envelope to the sun, which he calls 
the chromosphere, of which the prominences are merely local 
Evidence was further obtained of gigantic con¬ 
vulsions at the surface of the sun, which were revealed by slight 
alterations of refrangibility in the lines, observed in a manner 
similar to that in which Mr. Huggins had determined the relative 
velocity of approach or recess ot the Earth and Sirius. 

The interpreiaUon of spectroscopic solar phenomena required 
a re-examination in several respects of the spectroscopic features 
of artificial sources of light Among these researches special 
mention must be made of Mr, I^rckyers classification of the lines 


due to the metals of the electrodes between which an induction 
discharge was passed, according to their *'length,” 2.^., the dis¬ 
tance from the electrodes to which they could respectively be 
traced. This led to the explanation of various apparent anoma¬ 
lies as to the presence or absence of certain dark lines in the 
solar spectrum, and to the detection of additional elements in the 
sun, especially potassium, an element which, though so common 
on the earth and so easily detected by spectral analysis, had not 
previously been proved to exist in the sun, because the attention 
of observers had been turned in a wrong direction, as was shown 
by these researches. 

Nor was it only in relation to solar physics that these re¬ 
searches bore fruit. They led to a quantitative determination in 
many cases, by means of the spectroscope, of the proportion of 
the constituents in an alloy, and afforded new evidence of the 
extent to which impurities are present even in substances deemed 
chemically pure. 

'I'he medal was received by Mr. Ix)ckyer. 

A Royal Medal has been awarded to Mr. Henry Clifton Sorby, 
F.R.S., “ for his researches on slaty cleavage and on the minute 
structure of minerals and rocks; for the construction of the 
Micro-Spectroscope, and for his researches on colouring- 
matters.” 

The principal grounds on which Mr. Sorby’s claims to a Royal 
Medal rest are the fidlowing : — 

1. His long-continued study, and his successful application ol 
the microscope to the solution of problems in petrology. 

2. llis employment of the prism in conjunction with the 
microscope for the analysis of the colours transmitted by sub¬ 
stances, as well organic as inorganic. 

Though Mr. Sorby's labours during the last ten years have 
been more particularly devoted to observations of the latter class, 
his work, extending over a period that commenced in 1849, is 
represented in the Catalogue of Scientific J’apers (limited by the 
year 1863) by no less lhan forty-seven memoirs. Among the 
more remarkable of these must be mentioned the reports to the 
British Association and the contributions to the Philosophical 
Magazine (1853, 1856, 1857), in which he grappled with the 
subjerrt of slaty cleavage, and helped to establish the explanation 
that cleavage was the result of greater relative condensation ot 
the material in a direction perpendicular to the cleavage, due in 
the case ot rocks to mechanical compression in that direction— 
an idea that met with immediate illustration from other experi¬ 
mentalists. 

Ills memoirs on the temperatures and pressures at which 
certain rocks and minerals were forme 1 (in the Cieological 
Society’s Jotirnaly 185S), founded on the relative volume of the 
liquid and vacuous portions of microscopic hollows, or, again, on 
the character of microscopic substances mingled with the mineral 
matter he investigated, convinced the geologist that he had to 
take into account the action of water under high pressures and at 
high temperatures in explaining the formation of granitoid rocks. 
And the refinement of the methods that Mr, Sorby employed 
for making his rock-sections at Sheffield has made those methods 
the models sought after by the now large school of Continental 
and English microscopic petrologists. 

llis applications ol spectroscopic methods to the microscope 
fall more strictly within the limit of ten years, as they have been 
worked out since 1867, when Mr. Sorby first described his adap¬ 
tation of the spectroscope to the microscope, as carried out by 
Mr. Browning. 

'file observations he has made with this instrument, and gene* 
rally by combining optical examination with the use of chemical 
reagents, have extended over a very wide range—such as the 
recognition of blood-stains, of adulteration in wine, the means 
of discriminating among the compounds of certain of the metals, 
chiefly of zirconium, titanium, and uranium, by the aid of blow¬ 
pipe beads—and finally to the elucidation, to a condderable 
extent, of the causes of the complexity in the tints exhibited by 
plants in the different stages of development of their annual 
folia^^e and flowers. 

Tiiese are only some of the more important of Mr. Sorby’s 
contributions to science; and they arc characterised by an un¬ 
tiring application of the methods of experimental research to a 
great variety of subjects suggested by a very ingenious and active 
mind. 

The medal was received by Mr. Sorby. 

A Royal Medal has been awarded to ProC Williana Crawford 
Williamson, F.R.S,, “for his contributions to Zoology and 
Palaeontology, and especially for his investigation into the strac^ 
turc of the fossil plants of the coni*measure5,” 
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Prof. Williamson’s contributions to biological science were 
commenced forty years ago, and embrace investigations into the 
structure of the Foraminifera, the Rotifera, the scales and bones 
of fishes, and the fossil plants of the Carboniferous and Oolitic 
periods. These comprise works of great merit and value, not 
only on account of their accuracy and the extent and novelty of 
the observations which they contain, but by reason of the 
breadth of view and the philosophical spirit which pervade 
them. 

Ilis labours in Vegetable Palaeontology are above all remark¬ 
able, being alike laborious, searching, and productive of im¬ 
portant results. These are embodied in six contributions (of 
which the last will soon appear) to the Philosophical Transac¬ 
tions upon the organisation of the fossil plants of the coal- 
measures—and one on the restoration of a Cycadeous tree {Zaviia 
gi^as) from the Yorkshire Oolite, published in the Transactions 
of the Linncan Society. These are not only models of laborious 
r«:searcli and exact description, but they are illustrated by more 
than fifty plates, devoted to microscoxnc analyses of vegetable 
‘tissues, obtained by making transparent slices of the fossils. 
Both the slices and the drawings are made by Prof. Williamson 
himself, who thus, to his reputation as a biologist, unites those 
of an accomplished artist and a skilful ]a])idary, qualifications 
which should be named along with those for wliich the medal is 
awarded, because no unscientific lapidary could have obtained 
equally illustrative sections, and no common artist could have 
depicted them with equal exactitude. The more important 
results thus obtained refer to the structure, affinities, and repro¬ 
ductive organs of Calamites and its allies, to I^pidodendron, 
Sigillaria, Lepidostrobns, Asterophyllitcs, and to other genera 
of the Carboniferous epoch. 

In addition to these contributions to the history of previously 
known genera of that epoch. Prof. Williamson has been able to 
show, on the one hand, that groups of now living plants which 
were not ])rcviously supposed to have a great geological anti¬ 
quity, actually flourished during the Carboniferous period, and, 
oil tJic other, that plants of that period which had been previously 
referred with confidence to groups now living, have in reality 
other and widely different afliiiilies. 

The medal was received by Prof. Williamson. 


SCIENTIFIC SERIALS 

Astnmomische Nachi ichlot ^ No. 2014.—In this number 
appear some mtcicbting observations made by Nicolaus V. 
Konkoly on the spectium of incieoiites. Some 130 of the August 
meteois were examined, and it was observed that the nucleus 
gave a coiuinuous spectrum, the apparent colour of the naked 
eye predoniinaiing in the spectrum. Tlie tail of the yellow meteors 
gave the sodium lines only, the green one gave magnesium lines, 
and the red ones strontium or lithium. The sodium lines were 
present in all In some of the larger meteor-s the author suspects 
thespcc'tiiim of iron is present.—Position observations of Coggia’s 
cornel are given by Argelaiidcr and by Tebbutt, of ihe Windsor 
Observatory, N.S. Wales.—Dr. KIcim writes objecting to the 
explanation of variation of brightness of Jupiter’s moons during 
transit, given by Herr S. Alexander.—Dr, Luther gives position 
observations of Peitho (118) and elements of Danae (61).—The 
elements of Borrclly’s comet are given by Grutzmacher, and those 
of Sylvia by Tietjen.—F. Anderson sends an opposition ephe- 
merisof Ihe planet Undinafor November and December.—Prof. 
Spoerer gives observations of sun-spots and protuberances ; and 
observations of the occultation of Venus by the moon, taken at 
Kiel, are given. 

Zdischrift der Oesterrdchischm Gesellschaft fur Meteorologies — 
Dec. I. —In an article on the non-periodic movements of the 
barometer and the baric windrose, Dr. Koppen, taking into con¬ 
sideration the almost constant cyclonic movement of the air in 
Europe, asks how it is, while gradients are steepest with west 
and south-west winds, that when the barometer is observed 
at equal distances round a minimum centre, it is not found to be 
highest where the south-west wind is blowing. The mean height 
of the barometer is on the contrary considerably higher with 
north and east winds. The explanation lies in the difference 
between northern and southern Europe with respect to the 
magnitude * of non-periodic oscillations of the barometer. 
—The low pressure in the north and north-west during the 
prevalence of south-west winds is not compensated by an ade¬ 
quately high piessure in the south and south-east. Air flows 


thence either to form a maximum over a small space in high 
latitudes, or sou^wards over a large space.without causing high 
pressures. Similarly, but conversely, with north and east winds. 
—Among the “ Kleinere Mittheilungeu ” wc have a notice of 
Prof. Dove’s article on cool Mays after mild Januarys, published 
in the magazine of the Berlin Academy. Herr Dove regards as 
proved a tendency to low temperatures in spring after warm winters. 
It appeals that a mild Januuy is generally followed in the 
interior of continents by a mild May, on the north and east 
coasts by a cool May, on the Atlantic Ocean again by a May 
milder than usual. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 10.—**On the Development of the 
Teeth of the Newt, the Frog, and certain Lizards, and on the 
Structure and Development of the Teeth of Ophidia.” By 
Charles J. Tomes, M.A. 

The descriptions given by Arnold and Goodsir of the develop¬ 
ment of ihe human teeth have been already demonstrated to be 
in material respects inaccurate as applied to man and other Mam¬ 
malia; and the present paper shows that the accounts propounded 
by Prof. Owen, of the process in Batrachia and Reptilia, which 
arc practically an extension of the theories of Goodsir to these 
clashes, are even more at variance with ihe facts of the case. 

There is in no Batrachian or Reptile any open groove or fissure 
(“ primitive dental groove”); there are, at no period of develop¬ 
ment, free papillae; consequently the whole process of “encap¬ 
sulation” has not any existence, but is ]mre1y hypothetical. 
From first to last the whole process of tooth development lakes 
place in solid tissue, beneath an even and unbroken surface; 
with which, however, the young tooth sacs have a connection 
through a band of epithelial celL. The first process is a dij * 
ping down of a narrow process of the oral epithelium, the ex¬ 
tremity of which, after it has penetrated in some, as the snake, 
to a great depth, becomes dilated, and is transformed into the 
enamel organ ; and this is the case whellier a recognisable coat 
of enamel is or is not to be found on the perfect tooth. Subse¬ 
quently to the dipping in of the band of epithelium, and con¬ 
comitantly with the dilatation of its end, a dentine pulp is formed 
opposite to it. This may constitute the entire tooth sac, which 
is iheii wholly cellular, as in the newt; or it may go on further 
to the formation of a connective-tissue tooth capsule. The ex¬ 
ternal thin structureless coating of the teeth of Ophidia is derived 
from an uiimistakeablc enamel organ, developed as above de¬ 
scribed ; it is therefore enamel, and not cementum, as it is deno¬ 
minated by Prof. Owen. Tlie successional tooth sacs, very 
numerous in the snakes, arc located in a sort of capsule : this 
charactei, peculiar to the Ophidia, and most marked in the lower 
jaw, is of obvious service during the extreme dilatation which 
the mouth undergoes, as is also the tortuosity of the ])rocess 
of epithelium, before it reaches the collection of tooth sacs. 
The epithelial band may be traced winding by the side of the 
older tooth sacs till it reaches the position of the youngest, wliere 
it ends in a ciecal extremity, to be transformed into the enamel 
organ next developed. In fine, the stages of open groove, free 
papilliv, and encapsulation of the same have no existence what¬ 
ever in Batrachia and Reptilia, their existence having been 
previously disproved in Mammalia. 

“ Experiments showing the Paramagnetic condition of Arteria 
Blood, as compared v/ith the Diamagnetic condition of Venous 
Blood.” By luchard C. Shcttle, M.D. 

The experiments consist in suspending between the poles of a 
powerful electro-magnet arterial blood, hermetically sealed in a 
glass tube, in a medium of venous blood, and venous blood in 
the same tube, previously well emptied of its contents, in a 
medium of arterial blood, care being taken to avoid as far as 
possible any exposure of the blood to the atmosphere; thus 
preventing any alteration in its physical characteristics as regards 
the gases wbi^ it contains. 

In the former of the two cases the testing tube was found to 
take an axial, and in the latter an equatorial position. 

Dec. 17.—“Note on the Vertical Distribution of Tempera* 
ture in the Ocean.” By J. Y. Buchanan, chemist on board 
H.M.S. Challengers Communicated by Prof. A. W. Williamson, 
For. Sec. R.S. 

From newspapers and other reports which have been ieoelved 
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by late mails, it appears that the distribution of temperature in 
the ocean is occupying the attention of a certain -portion of the 
scientific public, and even giving rise to considerable discussion. 
The observations made on board this ship, and more especially 
^ in the Atlantic, have furnished Jhe greater part of the material 
on which the various speculations have been founded. It appears 
to me that one point suggested by these observations has not 
received sufficient attention from those who have written and 
spoken on fhe subject—I mean the effect of the changing seasons 
on sea-water. Consider the state of the water at and near the 
surface of the ocean, somewhere not in the tropics. To be more 
precise, let us suppose that w^e have taken up our position in the 
middle of the North Atlantic, somewhere about the 30th 
parallel. This part of the ocean is not vexed with currents, and 
affords the best possible held for the observation of the pheno¬ 
menon in question. The whole ocean, enclosed by the 20th 
and 40tb parallels of north latitude, and the meridians of 30*^ 
and 6o‘' west longitude, forms one oceanic lake, not affected by 
the perturbing influence of currents or ot land; and where, 
therefore, the true effect of dilferences of atmosplieric tempera¬ 
ture on the waters of the ocean may be most advantageously 
studied. Let us assume the winter temperature of the surface- 
water to be 60“ F. and the summer temperature to be 70'* F. If 
we start from midwinter, we find that, as summer approaches, 
the surface water must get gradually warmer, and that the tem- 
})erature of the layers below the surface must decrease at a very 
rapid rale, until the stratum of winter temperature, or Go'" F., is 
reached; in the language of the isothermal charts, the isothermal 
line for degrees between 70'^ F. (if we su])pose that we have 
arrived at midsummei) and 60^ F. open out or increase their dis¬ 
tance from each other as the depth increases. Let us now con¬ 
sider the conditions after the summer heat has begun to waver. 
During the whole period of beating, the water, from its increasing 
temperature, has been always becoming lighter, so that heat 
communication by convection with the water below has been 
' entirely siiq^cnded during the whole period. The heating of the 
surface water has, however, had another effect, besides increasing 
its volume; it ha'?, by evaporation, rendered it denser than it 
was before, at the same temperature. Keeping in view this 
double effect of the summer heat upon the surface water, let us 
consider the effect of the winter cold upon it. The superficial 
water having assumed the airnospheric temperature of, say, 60'’ 
F., will sink through the warmer water below it, until it reaches 
the stratum of w'ater having the same temperature as itseli. 
Arrived here, however, although it has the same temperature as 
the surrounding water, the two are no longer in equilibrium, for 
the water which has come from the surface has a greater density 
than that below at the same temperature. It will therefore not 
be arrested at the stratum of the same temperature, as would 
have been the case with fresh water, but it will continue to sink, 
carrying of course its higher tempeiaturc with it, and distributing 
it among the lower layers of colder water. At the end of the 
winter, therefore, and just before the summer heating recom¬ 
mences, we shall have at the siirfiicc a more or less thick stratum 
of water, having a nearly uniform temperature of 60° F., and 
l>elow this the temperature decreasing at a considerable, but less 
rapid rate, than at the termination of the summer heating. If 
we distinguish between surface water^ the temperature of which 
rises with the atmospheric temperature, following thus, in direc¬ 
tion at least, tlie variation of the seasons, and subsurface water, 
or the stratum immediately below it, wc have for the latter the 
(at first sight) paradoxical effect of summer cooling and winter 
heating. The effect of this agency is to diffuse the same heat to 
a greater depth in the ocean, the greater the yearly range of 
atmospheric temperature at the surface. This effect is well shown 
in the chart of isothcrmals, on a vertical section between Madeira 
and a position in lat. 3" 8' N., long, 14” 49' W. The isothermal 
line for 45^ F. rises from a depth of 740 fathoms at Madeira, to 
240 fathoms at the above-mentioned position.* In equatorial 
regions there is hardly any variation in the surface-temperature 
of the sea; cousequently, we find cold water very close to the 
surface all along the line. On referring to the temperature sec¬ 
tion between the position lat. 3'' 8' N., long. 14° 49' W,, and 
St. Paul’s rocks, it will be seen that, with a suiface-temperature 
of from 75^ F. to 79“ F., wa^er at 55*^ F. is reached at distances 
of less than 100 fathoms from the suiface. Midway between the 
Azores and Bermuda, with a surface-temperature of 70® F., 

. * I'kerc will, 1 tlimk, be no violence in assuming an acquaintance with 
taese cliarts, at icast amotm the Kclenufic public, as tiiey have lately formed 
ill? ^ kicturcs by Dr, Carpenter, and will no doubt have been pub¬ 
lished before this roaches England. 



The above theory of vertical diffusion of temperature in the 
ocean, owing to convection brought about by the yearly rangje of 
temperature at the surface, presupposes that (at least in regions 
where the range is considerable, and where the great vertical 
diffusion of heat in question is oberved) the slightly concentrated 
water, descending from the surface as the winter approaches, 
does not meet water of greater density at the same temperature 
than its own. Unfortunately the determination of the specific 
gravity of water below the surface is much less simple than that 
of the temperature. For although we have an instruuient which 
gives, within any required degree of accuracy, the density of the 
water at any depth in exactly the .same way as the thermometer 
gives its temperature, the results of the observations are com¬ 
posed of three factors, which depend on the temperature, the 
pressure, and the salinity. By sending down a thermometer 
along with it we might clear the result for temperature; by 
noting the depth we might clear for pressure; but the result so 
cleared would not'represent the salinity of the water at the depth 
in question, but the average excess of salinity of the column of 
water above it, over or under the mean salinity assumed for sea¬ 
water, in the calculation of the pressure exercised by a column 
of it. There remains, therefore, nothing for it but to fetch a 
sample of water from each depth, and determine its specific 
gravity on board. As this is an operation which takes up some 
time, the number of “serial specific gravity” determinations is 
comparatively small. 

The following are the results of two which were obtained on 
the voyage between Bermuda and the Azores. The results show 
the specific gravity at 6o‘' F,, tliat of water at 39®'2 F. being 
taken as unity. 

I. was taken on June 18, 1873, in lat. 35" 7' N., long 
52® 32' W. 

II . was taken on June 24, 1873, in lat. 38® 3' N., long. 
39 " 19' W. 

For comparison I give one equatorial and one South Atlantic 
“serial specific gravity” determination. 

III. was taken on Aug. 21, 1873, in lat, 3® 8' N., long. 14® 

49' w. 

IV. was taken on Oct. 3, 1873, in lat.^aG'’ 15' S., long. 32® 
50' W. 
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From the figures in the Table it will be seen that in that pxrt 
of tlie ocean the spt. ciffc gravity of the water in summer decreases 
from the surface downwards. As a rule it attains an inferior 
limit at a depth of from 400 to 500 fathoms, which it preserves 
to the bottom. In those latitudes, therefore, the stratum of 
intermixture extends down to 5cx> fathoms; and this may be 
said also to be the depth to which the sun’s influence at the sur¬ 
face penetrates. The results in column III. show the curious 
phenomenon of the surface water being specifically lighter than 
any water below it, and that under an equatorial sun. The 
position of this sounding was peculiar, inasmuch as it was within 
line of separation between the Guinea and the equatorial cur¬ 
rents. All along the equatorial section the water at 50 and 100 
fathoms was found to be specifically heavier than either at the 
surface or that at greater depths. All along the equator, how¬ 
ever, a current runs with great velocity ; and I have invariably 
observed that strong surface-currents introduce considerable irre¬ 
gularities into the specific gravity of the water near the surface. 
The effect of the greater specific gravity at loo fathoms conspires, 
of course, within the smau yearly ran^ of temperatitrev in pre- 
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venting verticftl di 0 usion in the above described manner. Column 
IV, shows a return, in the southern hemisphere, to a state of 
things similar to that which obtains in the North Adamic. 

We have seen that the effect of climate in equatorial regions 
is to render the sub-surface water much colder than it is in tem¬ 
perate regions ; let us consider what would be the effect of a 
polar climate on the sea-water. It must be observed that the 
effect of the atmospheric temperature on the sea is determined 
by the temperature assumed by the surface-water; now the 
lowest temperature which surface-water can attain is its freezing- 
point. As the temperature of the air when the Ckalhnger was 
beyond the 6olh parallel was almost constantly below 32" F., 
freezing must go on to a verjr great extent in winter, and the 
effect of freezing such water is, in the end, similar to that of 
evaporating it; it is separated into lighter ice, and denser 
mother-liquor, wdiich sinks, leaving ice on the surface. This ice 
I found to be a mixture ; and on determining the melting-point 
of some in crystals, which had foi nied in a bucketful of sea-water, 
I found it began to melt at 29*5*' F., the water produced by it 
being almost fresh, in comparison with sea-watcr. The lowest 
temperature of surface-water registered was 27“ F. ; this happened 
on two occasions, but was quite exceptional, the usual surface- 
temperature varying from yi' to 34'' F. At this temijcralurc a 
sensible quantity of ice would melt, giving very light surface 
water. On tw^o occasions the specific gravity of the surface water 
was found between i'024(X>and 1*02410. The specific gravity 
increased rapidly up to a depth of 100 fathoms, when it remained 
pretty uniform to the bottom. Here, as at the equator, it is in 
winter that the sub-snrfacc water peiceivcs the effect of the 
change of season, the mother-liquor of the forming ice diffusing 
in its descent the temperature of its formation. 

In the discussion oi oceanic phenomena loo much attention is 
usually paid to the great currents. When it is wished to study 
the phenomena due to temperature, or to any single cause, the 
effect of the winds, which is seen in its most intense form in the 
ocean currents, should be eliminated as far as possible ; which 
in this case can only be done by selecting comparatively motion¬ 
less seas, like the one which 1 have mentioned in the North 
Atl.antic.* When the effect of atmospheric climate has been 
studied on the ocean at large, it would then be proper to apply 
the experience gained to the consideration of the more compli¬ 
cated i)henoniena of the currents. 

1 am at present engaged in a detailed consideration of the 
temperature .ind specilic gravity results, principally in the direc¬ 
tion above indicated, and hope shortly to be able to send it home 
for publication. 

“ ( 3 n T'olishing the Specula of ReHecting Telescopes,” by W. 
Lassell, F.R.S., V.r.R.A.S. 

The object of this paper is to describe a method qf giving a 
high lustre and true parabolic curve with case and certainty, by 
appropriate machinery, to the surfaces of the specula of large 
reliecting telescopes. 

Linnean Society, Dec. 17.“-Dr. Allman, president, in the 
chair.—Dr. Allman read a paper on “The di^^iosis of new 
genera and species of hydroids,” which we will give next week. 
—Mr, Daniel Danbury exhibited specimens of an African 
KUinia which had flowered at Mentone.—Mr. Pryor exhibited 
branches of the famous “Glastonbury Thom,” noted for 
always flowering in December,—Sir J. Lubbock, Bart., F.R.S., 
read “ Observations on Bees, Wasps, and Ants.” In tliis paper 
the author continued the observations read before the Linnean 
Society last year. In order to test the power of communication 
which they possessed, he placed various bees on honey, but found 
that if the honey was out of sight and in a place not frequented by 
bees, few, if any, others came. For instance, he brought a bee to 
a honeycomb, weighing I 2 .i lbs., placed on his W'liting table; she 
returned over and over again, but no other bee came. Other ex¬ 
periments of the same kind convinced him that some bees at any 
rate do not communicate with their sisters, even if they find an 
untenauted comb full of honey, which to them would be a perfect 
Eldorado. This is the more remarkable because these bees 
began to work in the morning before the rest, and continued to 

* It will l)e seen tl^at the principle, that the depth to which the effect of 
the sun's rays penetrates depends on the yearly range of temperature of the 
water at the surlacc, explains the prescnccof the large body of comparatively 
warm water in the North Atlantic, the existence of which has been usually 
asciibcd to an ashumed retlux or back water of the Gull Stream. The warm 
water IS due to noexcianeous caiibe, but is the natural effect of the condi¬ 
tions of climate at the surlace ; and the effect of these conditions of climate 
are so apparent in the temperature of the water, just because it is free from 
the influence of oceanic cuireiits, and exposed to the effects of climate 
alone. 


do SO even in weather which drove all the rest into the shelter of 
the hive. That a few strange bees should have found the honey 
is natural enough, because there were a good many bees about 
in the room. With relereiicc to the affection which bees are 
said to feel lor one anoiher, he observes, ihai though he had 
repeatedly seen them lick a hce which had smeared herself in 
honey, he never observed them show the slightest attention to 
any of their comrades who had been drowned in water. Far, 
indeed, from having bsen able to discover any evidence of affec¬ 
tion among them, they appear to be thoroughly callous and 
utterly indifferent to on<^anotber. As already mentioned, it was 
necessary for him occasionally to kill a bee, but he never found 
that the others took the slightest notice. Thus, on the iilh of 
October he crushed a bee close to one which was feeiling, in 
fact so close that their wings touched ; yet the survivor took no 
notice whatever of the death of her sister, but went on feeding 
with every appearance of composure and enjoyment, just as if 
nothing liad happened. When the pressure was removed, she 
remained by the side of the corpse without the slightest appear¬ 
ance of apprehension, sorrow, or recognition. It was, of couise, 
impossible for her to understand his reason for killing her com¬ 
panion, yet neither did she feci the slightest emotion at her 
sister’s death, nor did she show any alarm that the same fate 
should befal her also. In a second case exactly the same 
occurred. Again, if while a bee is feeding, a second bee is held 
by the leg close to her, the prisoner, of course, struggles to 
escape and buzzes as loudly as she can, yet the selfish (?) eater 
takes no notice whatever. So far, therefore, from being at all 
aQ'ectiunate, he doubts w'hether bees are in the least fond of one 
another. Their devotion to their queen is generally quoted as a 
most characteristic trait; yet it is of the mo.st limited cha¬ 
racter. For instance, on one occasion he changed his black 
queen for a Ligurian, and placed the old queen with some workers 
in a box containing some comb. Sir Jolm was obliged to leave 
home on the following day, but when he returned on the 20tli 
he found that all the bees had deserted the poor queen, who 
seemed weak, helpless, and miserable. On the 31st the bees 
were coming to some honey at one of his windows, and he 
placed this poor queen close to them. In alighting, several of 
them even touched her, yet not one of them took the slightest 
notice of her. The same queen, when afterwards placed in the 
hive, immediately attracted a number ofbe^s. Although the 
experiments on colour which Sir John has already recorded are 
tolerably conclusive, still he thought it would be worth while to 
make some more. For instance, Jic brought a bee to !:ome honey 
which he placed on blue paper, and about three feet off he placed 
a similar quantity of Jioney on orange paper. After the bee 
had returned twice he transposed the papers, but she returned 
to the honey on the blue paper. After she had made three 
more visits, alwa^ to the blue paper, he transposed them 
again, and she again followed the colour, though the honey was 
left in tlic same place. The following day he was not able to 
watch her, but on the 14th she returned to tlie honey on the 
blue paper. He then again transposed the papers. At 8 *5 she 
returned to the old place and was just going to alight, but ob¬ 
serving the change ot colour, wiihout a moment^ hesitation 
dashed off to the blue. No one, he says, who saw her at that 
moment could have entertained the slightest doubt about her 
perceiving the difference between the two colours. He then 
proceeded to recount some experiments on the sense of smell 
possessed by bees, on their power of recognising their own com¬ 
panions, and on the different occupations of different bees, men¬ 
tioning observations which seem to show that the bees act as 
nurses during the first few weeks of their life, and only subse¬ 
quently take to colleciing honey and pollen. He then proceeded 
to mention some experiments on wasps, which show that they 
possess the power ot distinguishing colour. In conclusion he 
recorded a nuiiber of experiments on ants, which certainly 
seemed to show that, whatever may be the case with bees, ants 
do possess the power of communicating detailed facts to one 
another. It is remarkable, however, how much individual ants 
appear to differ from one another in character. 

Chemical Society, Dec. 17.—Prof, Gladstone, F,R,S.> 
vice-president, in the chair,—A paper On Groves* method of 
preparing chlorides, by Dr, Schorlemmer, F.R.S.« was read. 
He finds that the process does not answer well for the ^her 
primary alcohols, although secondary chlorides can readily be 
prepared by it. The other papers were: On the precipitation of 
metals by zinc, by Mr. G. L, Davies; Researches oh the 
paraffins existing in Pennsylvanian petroleum, by M, iT. 
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Morgan; Some remarks on the preceding paper by Dr. Schlor* 
lemmer; and a Note on Aricine by Mr. D. Howard^ who Ends 
tha this is really a distinct alkaloid existing in certain kinds of 
reputed cinchona barks.—The Chairman announced that Prof. 
C. Maxwell had promised to give a lecture on the 18th of 
February^ On the dynamical evidence of the molecular constitu¬ 
tion of bodies. 

Meteorological Society^ Dec. 16.—Dr. R. J. Muir, pre¬ 
sident, in the chair.—The following papers were read :—Atmo¬ 
spheric pressure and rainfall, by John C. Bloxam, F.M.S.— 
Remarks on West India Cyclones, by If. F. jahneke. This 
paper is a continuation of a former one read before the Society 
in February last.—Notes on the weather experienced over the 
British Isles and the ;north-wcst of France during the first few 
days of October 1874, by R. H. Scott, F.R.S. The object of 
this paper was to show that the charts in the Btdletin Inter^ 
national arc drawn upon insufficient data. It also recommended 
the adoption of the conical projection on charts for meteoro¬ 
logical purposes.—On a new self-registering hygrometer, by 
H. Negretti, F.M.S., and J. W, Zambra, F.M.S.—Results of 
meteorological observations made at and near St. Paul’s Island, 
in the South Indian Ocean, by R. H. Scott, F.R.S-—Descrip¬ 
tion of a new patent portable magnetic anemometer and current 
meter for maritime use, by K. M. Lowne. 

Entomological Society, Dec. 7.—Sir Sidney Smith 
Saunders, C.M.G., president, in the chair.—Mr. E. A. Fitch 
exhibited some oak-galls formed by insects of the genera Dryo- 
cosmus and Aphilothrix, of which descriptions hi^ been pub¬ 
lished in a recent number of the Entomologist's Monthly 
MagazinOj together with three curious bud-galls, miknown, from 
Rayleigh, in Essex.—Mr. Champion exhibited a box of Hemi- 
ptera, collected by Mr. J. J. Walker in difieient places near the 
Mediterranean.—Prof. Westwood forwarded a letter be had 
received from Mr. Stone, accompanying a sample of tea imported 
from Shanghae, infested by a small beetle which proved to be 
the Ptiuus holokucus. Also a letter from Prof. Forel, of Lau- 
.sanne, slating that the Phylloxera vastatrix had made its appear¬ 
ance among some vines at Pregny, in the canton of Geneva, 
which had been introduced from England into the graperies of 
the Baron Rothschild, and that the Phylloxera had been disco¬ 
vered in two of his greenhouses among vines planted in 1869, 
sufficiently distant from each other to render it improbable that 
the insect had been communicated one from the other; and he 
therefore concluded that the disease had been introduced in 
1869 from the graperies in England, lie was anxious to ascer¬ 
tain whether the vines in the English graperies were less influ¬ 
enced than those out of doors; but none of the members 
present were aware of the occurrence of the insect in England 
out of doois, as it had hitherto appeared in greenhouses only.— 
Mr. C. O. Waterhouse communicated some Synonymical 
Notes on Longicorn Coleoptcra.” 

Paris 

Academy of Sciences, Dec. 14.—M. Fremy in the chair.— 
The proceedings commenced by M. Dc Lacaze-Duthiers present¬ 
ing to the Academy the first two volumes of his ** Archives of 
ExperimentaPZoology.”—^The following papers were then read ; 
—On the ori^nating centres of the plague of 1858 and 1874; 
epidemic nature and cont^on of this plague; by M. J. D. 
Tholozan.—Note on the distribution of water in Egypt and in 
Greece, byM. Belgrand.—M. LeVerrier presented a new theory 
of the planet Neptune.—Determination of the velocity of light 
and of the sun’s parallax, by M. A. Cornu. As the mean of 
504 experiments, the author has obtained the value 300,000 
kilometres per second for the velocity of light in vacuo. 
The determination of the solar parallax is determined in three 
ways: (i) Observation of the eclipses of Jupiter's satellites— 
mean result 8''85. (2) Analytical methods founded on the com¬ 

parison of astronomical observations with theoretical laws based 
on the principle of gravitation—mean result 8 ”86. (3) Geo¬ 
metrical methods founded on the parallactic displacement of 
certain planets. Result obtained from opposition of Mars in 
1862 was 8”84.—Observations on the phenomena essential to 
fertilisation in the fresh-water Algae of the genus Batrackos^r- 
mum^ by M. Sirodot.—^Theory of cyclonic meteorolomcal phe¬ 
nomena, by M. Couste.—Observations on the repromiction of 
the Phylloxera of the vine, by M. Balbiani.—^The American 
species of the genus Phylloxera, by Mr. C. V, Riley. The author 


recognises sixteen well-defined species.—Method followed in 
searching for the most efficacious substance to oppose to Phyl¬ 
loxera at the viticultural station of Cognac, by M. Max Cornu. 
—Experiments made with poisonous agents on healthy vines, by 
M. Baudrimont.—Telegrams from M. Janssen, director of the 
Japanese Transit of Venus Expedition, to the Minister of 
Public Instruction, to the Academy of Sciences, and to the 
** Bureau des Longitudes,” were read. Letters referring to 
the transit were received also from M. £. Mouchez, director 
of the station at St. Paul, and from M. Fleuriais, director of 
the Pekin station.—Observations 011 Borrelly’s last comet, 
by M. Stephan.—On the stability of equilibrium of a heavy 
body resting on a curved support, by M. C. Jordan.—On cubic 
residues, a note on the theory of numbers, by M. P. Pepin.— 
On two simple laws of the active resistance of solids, by M. J. 
Boussinesq. This is a continuation of the former paper bearing 
this title.—Observations relating to a recent communication by 
M. Volpicelli on electric induction, by M. £. Blavier.—On the 
inconvenience of employing vessels of Bohemian glass in chemical 
analysis, and particularly in alkalimetry, by M. P. Truchot 
The author states that French soda glass is not sensibly 
attacked by boiling water.—On the action of hydrogen on 
silver nitrate, by M. N. B^kctolf. It had been stated 
by M. .Roussel that silver nitrate was reduced by hydrogen, 
while, on the other hand, M. Pellet maiatained that pure 
hydrogen had no action on solutions of this salt, and that 
reduction was effected in such cases by the presence of traces of 
arsenic in the hydrogen employed, or by the presence of an 
excess of silver oxide in the nitrate. The author of the present 
communication made, therefore, a series of ex^riments with 
carefully purified hydrogen, from which he concludes that thu; 
gas does reduce the nitrate either in neutral or feebly acid solu¬ 
tions. The recent researches by Dr. Russell in this country on 
the same subject do not seem to have come under the author's 
notice.—Action on the economy of the derivatives of the biliary 
acids, on the colouring matters of the bile, and on cholesterine, by 
MM. V. Fellz and E. Ritter.—Anaesthesia produced by the 
intra-venous injection of chloral in a case of hollowing of the 
tibia and ovariotomy ; acidity of the chloral solution ; method ot 
neutralising it, by M, Ore. 
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Lately published, in crown Svo, Price 3.?. td, 

sTHE TRANSIT OP VENUS. 

BY 

GEORGE FORBES, B.A., 

Professor of Natural Philusopliy in the Andcisonian University, Glasgow. 

With numerous Illustrations, 

Qla compact sketch of the whole matter in all its aspects—hi^tori'-al, scientific, and practical.”— Saturday Renieiv, 

ic who want to understand ^omclhiug absiut the coming Transit of Venus and to know all about the difierent methods 
m and the preparjitio.is of dillerenl nations in connection with the subject, cannot do better ilun consult this little book,” 

MACMILLAN AND CO., LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application, 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED 


Hou^e Cittern, fitted 
with n Cistern Filter. 



Portable Citten 
Filter. 


PATENT CI8TEPN EILTEKS, CHANGED SOEEIT VITH ANIMAL CHAKCOAL. requiring, when once fixed, no attention whatever. 
And superior to all others. Vide Professor Kraiikland's reports to the Registrar-General, July 1866, November 
1807, and May 1870. See also the Lancet^ January la, 1867. Also Testimonials from Dr. Hassall, September 
83, 18C3: Dr. Lankester, September 30, 1867 ; Dr Lctheby, February 15, 1865, and £>ecember 187a. 

Price lor. and upwards Poruble Filters on this system, ;£i is, to 
Patronised and used by Her Majesty the Queen, at Osborne ; by li.K. tl. the Prii ce of Wales, at Sandring¬ 
ham ; by H.R.H. the Duke of Cambridge; the elite of the Medical Profession; and at the London, St. 

Geon^e's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in¬ 
stitutions. breweries, Ac. Water Testing Apparatus, cos fie/, and sir. each. 

Dancheli s **'le.'>litig Apparatus for DLscoveriiig the Presence of Impurities in Water'* is a most convenient 
and portable one —Vide Dykb on the Preliminary Duties of Health Officers. 

Pocket filters from Ctd to dr. each. Household and Fancy Filters from las. 6d. 

The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office, 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 

Read ** Water: its Impurities and Purification,*' price, per post, ad. 



magic and dissolving view lanterns. 



The Cbeapesl and best House in London for Phantasmagoria Lanterns and Dissolving View Apparatus is 

C. BAKER’S, 244 and 245, HIGH HOLBORN. 

A first cla^s Set of DISSOLVING VIEW APPARATUS, from £7, 

Also, first-class TRIPLE or RIUNIAL ditto, with OXYIIYDROGEN APPARATUS complete, equally cheap. 
MAGIC LANTERNS, with 30 PICTURES, from 6s 6 d the Set. 

Every variety of PAINTED PHOTOGRAPHIC VIEWS, fiom is. 6d each. 

IMPROVED STOP COCK DISSOLVERS, air. 

A Collection of Lanterns and Slide specially kept for Hire. The new Season Catalogue free by Post- 


PURE SOLUBLE COCOA. 


VAN HOUTEN’S COCOA has been intro- 

ducecl for some years as the only guaranteed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
to any ot her Cocoa in the market. _ 

Most of the other Cocoas are mixtures of 

Cocoa, Starch. Sugar, &c , and a comparison of them wiih VAN 
Hf)U TEN'S COCOA will at once teach the most vitiate d ii^taste--_ 

1 hat a pure Cocoa is something very differ- 

ent fr<'m what they aresui*phed with asjCocoa._ 

No reference is made here to the great praise 

bestowed on VAN HOUTF.N’.S COCCJA by the Lancet and other 
competent authorities, but the public may judge fur themselves by 
obruiniTig, free of charge, sample bottles, conta.ning sufficient for six 
large cups, from iheir own grocer or chemist, or from the Chief 
1 >er of Van Houicn's Cocoa, at 6 and 7, Coleman Street, London, 
KC. 


Van HOUTEN’S 

them— 


That It can 


That it forms 


be made simply with 

W arer instantarenusly._ 

the 


one of 

beverages. 


CuCOA will prove to 


That Cocoa can be^oth pur e and soluble. 

boiling 


most delicious 


That t.uch pure Cocoa is the most-nutritious 

article of food, and is easily assimilated by ever so delicate a digC'-tion. 

That one pound is sufficient for 100 break- 

fast cup^.__ 

That, in shoitj it excels in quality and rela- 

live cheapness every other known Cocoa. 


A little acquaintance with Van Houten’s- 

Cocoa will also teach its impoitance .as a srimiilani and lire-preservln ) 
commodity : for nursing-inoi hers nothing to equal it is to be found, an 
its value can hardly be overrated when people havr U arned to iiiiderstan 
that one c;ui tivr, m cases of need, for days and weeks on pure soluble cog 
(and if no boiling water is at hand, by e.iling it). Therefore, whe 1 ^ 
at sea. in mines, in tlie camp, or on the march, one can always gu.^ 
oneself a gainst starvation. _____ 

For the poor such Cocoa will become 

inestimable boon as thousands can be provided with this wholes 
and agreeable drink at a monien t'h iio iice and at a very small cost .^^;^^ 

Those interested in spreading tempe;er— 

l^ajnu^are particularly invited to study the merits of PUREES not 
^ predicted, if once the public » 


BLE COCOA, and it may ^ _ _,_ 

with the true qualities of Cocoa, that Cocoa will become 
mo-t ptipnlar onuks. 


I 


Sold (lull weight) in ilb., ^Ib., and ^il 

_ IL, by Grocei-s and Chemists. 

Each Tin, as well as each Sample-- 

bears as guarantee the signature of C J. VAN HOU TEN 

whIjles aLE 

London :—Barclay and Son; Cror 

Hlackwell; W. Edwards; £. Lazenby and Son: Edwa*/«V7f 
Sang er and Sons _ ^ _ lima 

Leeds :—Goodall, Backhouse, and Co. 
Liverpool:—W. H. Fle tt, B enn’s Gat hen it was 
Edinburgh and Glasg^: George Baj*g*°"’t^ 

_"±§22-1 misterly 

Dublin : Alexanders and Co.; Samuer journal. 

ley and Co.; Hugh Moore and Co.; A. Woods ami fgeity of the 

fledge they 


Printed by R. ClaV, Son', A Tavlob, at 7 and I, Bread Street Hill, In the Citvof London, and published bv MacmiLLAM A Ct.has been 
attha Office, ap and 30, Bedford Stiaet, Covent Garden. —Th if rsdav, December a4, i874< 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

“ To the solid ground 

Of Nature trusts the mind which builds for aye'' —WORDSWORTII. 


No. 270, VoL. 11] 


THURSDAY, DECEMBER 31, 1.874. 


Registered as a Newspaper at the General Post Oflice.] 

BOROUGH OF BRIGHTON. 

PUBLIC LIBRARY AND MUSEUM. 

NOTICK is hereby Given, that the Town Council arc about to appoint a 
CURATOR of the Free Public Library, Museum, and Picture Gallery, at a 
salary of ,4^00 per annum. 

The Curator will have charge of the Library, Museum, and Picture Gal¬ 
lery, and must be prepared to attend from 10 a m. to zo p m., subject to an 
interval for absence of two hours during the day. 

Application'* for the above appoiniiiient. .stating age, late or present occu¬ 
pation, and accornp.mied with Testimonials, arc to be addressed to the 
I^vilion Committee, and endorsed, Application for the Appointment of 
Curator/' and must be left at my office at the Town Hall before Two o'Clock 
in the afternoon of Saturday, the .second day of January, 1875 

No personal application is to be made to the members of the Pavilion 
Committee. 

December z6, >874. JAMES A. FREEMAN, Town Clerk. 

JUNIOR ASSISTANT in the Royal Obser- 

vatory, Greenwich.—An Open Competition for One Appointment will 
be held in i.ondon, comnieiiciug on janiiary abth. A Prehnimary Ex- 
aininalion will be held in Londtni. Edinburgh, and Dulilm, on January 
t9th. Age. 18 to 25. The Regulations and ncc'essary Form of Applica¬ 
tion may be obtained from the Secretary, Civil Service Commission, 
Lomlon, S, W. 

SUNDAY LECTURE SOCIETY.-LEC- 

TURKSat .ST.GE<)R(SK’S HAM., Laiigliam Place, each StJNUAY 
AFTERNOON, at Four precisely. Sunday, Jan 3: —Wiii.iam 
H. Stone, K.'-q , M.A. F.R.C 1 '., on ‘'Singing, Speaking, and Siain- 
nicring.”-" Membtrs* Annual Suh.scription, jCt, Payment at the door— 
One I'enny, Sixpence, and (reserved .seals) One Shilling 

VICTORIA ~(PHiLOSOPHICAL) 
INSTITUTE. 

A Paper 00 *' The Early Dawn of Civilisation" will be read on 
MONDAVf, January 4. at 8 o'clock, by J. £. HOWARD, Esq , F.K.S. 

J. PETRIE, Hon Sec. 

to, Adelphi Terrace, near Charing Cross. ^ 

ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Qass-rooms of Berners College aure open for 
Pupils EVERY DAY and EVENING. The subjects of the abovs 
Examinations can be studied either Privately or in Classes. Fees | 
moderate. Analyses and investigations conducted.—Apply to Prof. 
B. V. OASDNsa, F.E.S., F.S.A., 44. Remers Street. W. 

CHEMISTRY and PHYSICS.—An Asso- 

ciate of the Royal School of Mines is open to an APPOINTMENT.— 
Address W, C. N , care of the Publisher of Natukk, Bedford Street, 
Coveiit Garden, Vv.C _ 

REQUIRED, a MATHEMATICAL and 

NATURAL SCIENCE MASTERSHIP in a good School, by a 
CAMBRIDGE HONOUR-MAN.-Address E Y.D., care of the Puh- 
Ushers of Nature, ag, Bedford Street, Strand, W.C. 

CHEMISTRY and NATURAL PHILO¬ 
SOPHY.—tuition, private or by post, and LECTURES.—Mr. R, 
ROUTIlEDGE, B Sc. F.CS., Additional Assistant Examiner in the 
above subjects to the University of London.—Gladstone Villa, Hay ter 
Road, Brixton Rise, London, S.W. 


[Brice Fourpenck 


[All Rights are Reserved. 


QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. 

The Term commences TUESDAY, January iglh, 

Sound Geneial Education fur hoys. 

Special attention to Science, patticularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R..S. ; Dr. Frankland, F.R.S.; Dr Roscee, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. I'yiidall, F.R.S.; Dr. Voelcker 
F.R.S. ; Dr. Wifliainson. F.R.S. 

_____ _ C. WJLLMQRE, Princi paL 

PREPARATION for MATRICULATION 

at Oxford and Cambr.dge by the REC'J'OR of a COUNTRY PARISH, 
Graduare in Honours of Cambridge (Mathematical ard Natural Scienee 
Triposes).— Add re‘S Delta, c^rc of Messrs. Macmillan and Co., tf 
and 30, Bedford Street, Coveiit Garden. W.C. 

ARATIOIT” Schools 

by an Oxford M.A and First Clansman. Natural Science included in 
the ordinary scheme of work.--Address J. L. Watson, Esq., Richmond 
House, Worthing, Sussex. 

The SECOND MASTER of a High-class 

Grammar School receives a few Rc.sidenl Pupils Special attention U 
given to the study of Naiiirjl bf.ienrcs.--For further particular! apply 
by letter to “ Tripo*.” Care of the Publisher of Natukit, sg, Bedford 
.Street, Strand, London. W.C, _ 

A LADY of long experience wishes for a 

RE-ENOAOEMENTas GOVERNESS in a Uenileman's Family. la 
cai>.il>lenf teaching the riuliinri»ist>f Natural Science. First-rate Refer 
eners Apply by letter to C H. M., care of the Editor of Na'iukb, 
29, Bedford Street, Strand, W.C. 

ON SALE, a METEORITE weighing over 

20olb , de.scribcd by Daubrcc (but with the weight incorrectly stated) in 
Cowpies Kendm for 1872.—Apply to Alexander Leslie, Ashley 
Teiracc, Aberdeen. _ 

WANTED.—SKELETONS of a few of the 

SMALLER BRITISH BIRDS, to complete a Collection.—Addresf 
particulars to F.Z.S, care of Editor of Nature, Bedford Street,. 
Strand, W.C. ___ 

^IGINAL ~SKETCHe¥’FOR' SCRAP- 

BOOKS, ALBUMS, &c., in Pen and Ink and Colour. Headings and 
Initials for Manuscripts. Cf^ying.—Address R H., 54, Great Ormond 
Street, (jucen's Square, W.C. __ 

notice.—T o SCIENCE TEACHERS and 

STUDENTS —Apparatus to illustrate the Study of Chemistnr and 
Physics (Acoustic.s l*ight, Heat, MagnetEm, Klectricity, &c.) Orders 
exceeding 4or. in value delivered free to any Railway Station in Eng* 
land. Price Lists, 4 Stamps.—MOITERSHEAD & CO., Laboratory 
Furnishers, 7, ^change Street, Manchester._ 

NOTICE OF REMOVAL.—Mr. JAMES 

R. GREGORY, Mmeralogi.st and Geologist, HAS NOW REMOVED 
to his newly-built Premises, 88, CHARLOTTE STREET, FITZROY 
SQUARE, W., from 15, Bu'sell Sueet, Covent Garden; where Spedk 
mens, Collections, Cabinets, Hammers, dec., can be obuuned as iisuaL 
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GEOLOGY.—ELEMENTARY COLLEC- 

TIDNS 10 illustrate the New Edition of ** Lyell's Students' KlcmenU 
of Geology,’* and facilitate the important stu((y of this science, can be 
k%d at a, 5. 10, ao, 50, to i,ocxi guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geological Maps, Haiii> 
mers, all the Kecenl Publications, ^c., of J> TENNANT, Mineralo¬ 
gist to Her Majebty, 149, Strand, jLondon. 

Practical Instruction U given in Geology and Mineralogy by Professor 
TENNaNT, F.R.G.S., at Jiis residence, 149, Strand, W.C. 


SCIENCE CLASSES, SCHOOLS, &c.— 

Collections of FoNbils, Rocks, and Miaetals especially selected for 
Teaching purposes. FOSSiLS, 150 Species, 30*.; 250 ditto, ;C3i 35e 
ditto, ;C5 to MINERALS and KOCK.S, too Examples, 25^.; 
aoo ditto, 10s. to jC^ los. : 300 ditto, £4 tor. to £6; 400 ditto, £6 
to 500 ditto, £% 8s. to £10 los. Similar Collections in Mahosany 
Cabinets, 200 Examples. £4 loj ; joo ditto, £7 tor. ; aoo, £12 12s., or 
in Stained Pine, at £3 lor , £6 f)S., and £10 los, RECENT SHELLS, 
too Geueia, £i is. ;'2oo Genera, £2 2s. 

ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


GEOLOGY and MINERALOGY.—Superior 

Collections for STUDENTS, at most reasonable prices, specially 
■elecred to illustrate Lyell's " Student's Element^," Page. Dana, and 
other authors. Price from £x upwards. Collections of Derbyshire 
Minerals and Fossits (mountain limestone, Yoredalc Series, coal, &c.) 
from 11. 6^. upwards. A very large Collection of Specimens from all 
Strata. Catalogue post-tree. 

JOHN TYM, Castleton, Derbyshire. 


No. LVII., New Series, January, with Five Plates, price 4s, 

QUARTERLY JOURNAL OF MICRO¬ 
SCOPICAL SCIENCE. 

IfaMOlRS— 

Observations on the Anatomy of Tania mediocaneilata. By Francis 
H. Welch, F.R.C.S , Surgeon, Army Medical Department, and Assistant 
to the Professor of Pathology, Army Medical School, Netley. 

Imbedding in Elder Pith, for Cutting Sections. By C. U. Golding Bird, 
B A. M.B. Lond., F.R C.S.E., Hon. Secretary to the Microscopical 
Society. 

< n Apothecia occurring in some Scytoncmatoiis and Sirosiphonaccous 
Alga in addition to those previously known. Bv William Archer, M. R 1 . A 
Observations on the Development of the Cephalopoda. By E. Ray Lan- 
kester, M.A., Fclluw of Exeter College, Oxford. 

On the Chromatological Relations of Epongilla Jluviatilis. By II. C. 
Sorby, F. R S. 

On the Classification of the Animal Kingdom. By Professor Huxley, 
Sec. R.S. 

RaviBW- Strieker's Manual of Histology. 

The late Dr. Lankestcr. 

Notes and Memoranda— 

Rotation of Embryo-Lymnmus—Different Diatoms on the same Stipes— 
Coloured Rings of Crystals as seen through the Microscope—GJobigerina 
Uoxe^OrbuIina—Coccoliths and RhabdtjliUi.s. 

Quarterly CirRONicLB of Microscopical Science. 

pKOCBEDlMGS OP SOCIBTIES. 

J & A. CHURCHILL, New Burlington Street. 


Price 2S. 6rf., free by post ax. lod. 

THE NEW QUARTERLY MAGAZINE 

KOR JANUARY. 

Contents. 

•* Canada : An Emigrant's Journal " By Lewis Parker. 

** Nathaniel Hawthorne." By George Barnett Smith. 

“ The Mad WiJlouehbys." By £. Lynn Linton. 

"English Flower Cardens." By Archibald Banks. 

** Notes of Travel in Portugal: Supplemenury Chapter.” By John 
Latouche. 

"Sir Philip Sidney.” By Henry Kingsley. 

"A Tragedy Queen : A Tale.” By Jolm Dangerfield, Author of "Grace 
Tolmar.” 

London: WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 


On the xst of every Month, pp. 3a, 8vo^ with at least One Plate, 

THE JOURNAL OP BOTANY. 

BRITISH AND rORBIGN, 

Edited by Henry Teimbn, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 

Snbscriptions for 1874 (lax. post free in the United Ki^doml payable in 
^vance to the publishers, Messrs. Ranken and Co., Drurv House, St- 
Mary-le-Strand, London, W.C., ofwhoin may be obtained the volume for 
1873 (price x6x. 6<f. bound in cloth): also oovexs for the volume (price u»), 
and back numbers. 
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Unmounted, 8ei .; Mounted, ix. Bd ; Mounted on Rollers and Varniriied, ax. 

THE TELEGRAPHIC JOURNAL 
ALMANACK FOR 1875, 

With MAP of the WORLD showing the Clables already laid and those 
projected. 

In addition to the Map and Calendar, this Almanack contain the Routes, 
Tariffs, &c, of the Cable Companies, in formation relating to the Post-office 
'I'elegraphs, the Telegraphs of the Railway Companies, Ac., and Tables, 
Notes, ^c., lor the consiruction, repair, and testing of Telegraph Lines. 

London: HENRY GILLMAN,'BoyCourt, Ludgate HiU, £.C. 

THE BREWERS’ GUARDIAN: 

A Fortnightly Paper devoted to the Protection of Brewers* Interests, 
Licensing, Legal, and Parliamentary Matters. 

Review OP the Malt and Hof Trades ; and Wine and Spirit Trades 
Rblokd. 

The Official Organ of the Country Brewers' Society. 

(Founded 182a.) 

" The Brewers' Guardian " is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests, 
Subscription, x6x. 6d. per annum, post free, dating from any quf rter-day. 
Single Copies, xx* each. Registered for transiiiission abroad. 

Offices—5, Bond Court, Walbrook, Londoa, £.C> 

THE BEST FARMERS' NEWSPAPEIU 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

ICdited by John Alobbmom Clamkb, Secretary to the Ccntial Chamber of 
Agiiculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ol 
t8,ooo members), besides giving original papers oti practical farming, 
uid a mass of intelligence of particular value to the agriculturist. 

The Loudon Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure debvery to country subscribers by the fir^ poet 
on Tuesday morning. Price 3d , or prepaid, X5X. a year post free.* 

Published by W. PICKERING, ei, Anmdel Stieec, Scxand, W.C. 


THE JOURNAL OF INDUSTRY: 

An Illustrated Record of Manufactures, Inventions, and the Applied Aiti 
and Sciences. 

6d. MONTHLY, or POST-FREE, 6x. 6d. PER ANNUM. 

The " Journal of Industry '* is issued with the object of promoting the in¬ 
terests of British Manufacturers by— 

'J'he Collection of Valuable inlormation from all parts of the Industrial 
World. 

The Discussion of Matters imporunt to Manufacturers. 

Descriptive Accounts of useful Patents and In vein ions. 

Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 

This Journal has now the Largest Circulation of any Publication of the 
kind in the World. 

Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
London. 

THE 

JOURNAL OF APPLIED CHEMISTRY, 

A MONTHjUy PUBLICATION OF i6 PACSS QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 

^ At Two Dollars and Twenty*five Cents per annum, or One Dollar and 
Seventy-five (Jcuts paid strictly in advance, including posuge to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied lo 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific i'acts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of evciy description are given in .each number for New 
York, Boston, and Philadelphia, with Tables of Imporu. 

EIGHTH VOLUME, commenced with January number. 

DEXTER & CO., PUBLISHERS, 

i7i Sptuoe Street, New York 48, Hanover Street Boston $ and 14% Sooth 
4th htKct Philadelp^, Pa., U.&A. 
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THE ACADEMY. 


The number of January 2 commences a New 
the Index to Volume VI. (July—December.) 


Volume, and will comprise 


Contents?. 

X. Hunter*.s Ten Vears of Gentleman Farminp:^ by J. Malcolm Ludlow, 
a. Davis’s Journal of a Vi.sit to the Ruined Cities ol Asia Minor, by E. H. 
Bunbury. 

3. Ingram’s Complete Works of Edgar Allan Poe, by R. L. Stevenson. 

4. Lindsay’s Hist'»iy of Merchant i^iipping, by Sir Traver.. Twiss. 

5. Sir Ardiur Helps' ‘‘ Social Pressure,” by Miss Cobbe. 

0 . Marcoy’b Travels in South America, by H. W. Bates. 

7. ** Far from the Mailding Crowd,” by Andrew Lang. 

8. French Christmas Hooks, by Pli. Burly and Gabriel Monod. 

9. Letter Irtm the Exploring Party in Paraguay, by Keith Johnston. 

10. Haxkcl’s “ Development of Man,” by Professor Iluxlcy. 

H. Stages in the Formation of Myths, by Professor Max Muller. 

12. Black’s Life of Michael Angelo, by J. A. Crowe. 

13. Exhibition of Old Masters; 1 ., by Professor Sidney Colvin. 

Price 4(i .; by post, 4\d, ; Yearly Subscription, 19s. (yi. 

To be obtained of all Newsvendors and Railway Stations in Town and 
Country ; and at the Offices, 43, Welliuglon Street, Strand, W.C. 


THE LINGUIST, 

AND 

EDUCATIONAL REVIEW: 

A PLEASANT MONTHLY PERIODICAL (commencing 
1st July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Public?lions—British and Foreign—Transla> 
lions in Prose and Ver.se, and thoroughly practical Lessons in 
European and Oriental Latiguages. Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News- 
vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 

London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, Pi.C.; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


ANTHROPOLOGIA, No. III. 

1'. now published, price 4^. (Illustrated). 

Contents :-PROCEEDlNGS of the T.ONDON ANTHROPOLOGI¬ 
CAL SOCIETY ;—** Arthurian" Theory of Rude Stone Moniiments. A. 
L. Lewis.—Alleged Discovery of Phamici.-in Inscription in Brazil. A. F. 
Jon^s. Translations by Dr. Netio, Dr. J. Prag, and K. R. Hodges ; and 
One Page Illustration.—Language of ihe Alno. Dr, K. .S. Charnock, F.S.A, 
—Report of Council, and President’s Ad<!res'^—Accepted Iinpo.ssibilities. 
H. B. Churchill —Tests adapted to determine the Truth of SupcriKitural 
Pheiionvna. G. Harris, F.S. A.—Caslellieri; or, Prehistoric Ruins of the 
Ivtrian Peninsula. Capt. R, F. Piurton. Six Pages ol Illusirations. —Disrus- 
sioiis.—REVIEWS, &c. :—Nicolucci's Antropologia del Larjo.—l.cwcs’s 
Priibltnis of Life and Mind.—Gardrer’s Longevity.' Cox's \VIi.it sun 1? — 
Carpenter’s Principles of JMcntal Physiology - Ouatrefages and Hainy's 
Crama Ethiiica —Faidherbe ard Topinard's Instiiictiims siir I'Aiitlirf'polo- 
gicdtil’Algerie —Schweinfurth’.s Heart of Africa —JOURNALS. —NOTLS 
and blBLlOGRAPHY. 

BAILLIKRK, TINDATJ., ft COX, King William Street, Strand. 


GANOT’S TWO WORKS on NATURAL 
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GALTON'S ENGLISH MEN OF SCIENCE” 

English Men qf Science; their Nature and Nurture. 

By Francis Galton, F.R.S., author of Hereditary 
Genius,” &c, (London : Macmillan and Co., 1874.) 

T would be difficult to overrate the exact and scientific 
spirit in which Mr, GaUon proceeds with his investi¬ 
gation into the origin of genius and the antecedents of 
successful promoters of science. 

The work of M. de Candolle upon the history of two 
hundred scientific men who have lived during the two 
las.t centuries appears to have suggested the character of 
the present work in some degree. But Mr. Galton has 
attacked the problem in a novel manner, by going directly 
to men living in the present day, and presenting a series 
of questions as to their parents, characters, and educa¬ 
tion. He began by carefully selecting a list of scientific 
men, which, though not intended in any way to be 
exhaustive, should at least not include any but those who 
have shown true ability. For this purpose he adopted 
election to the Royal Society, since the method of election 
was reformed, as the first test ; and out of the consider¬ 
able number of such Fellows he next selected those who 
had earned a medal for scientific work, had presided over 
a learned society or section of the British Association, 
had been on the Council of the Royal Society, or, finally, 
had acted as prttfessors in some important college or 
university. 

The list thus framed was found to contain 180 names. 
Incidentally Mr. Galton inquires what fraction this 
number forms of the total number of scientific men living 
in the United Kingdom and possessing the same general 
scientific status. By various tests he arrives at the con¬ 
clusion that the total number would be three hundred, 
and he estimates that their proportion to the male popu¬ 
lation of the same ages would be about that of one in ten 
thousand. Of course Mr. Galton must be aware that his 
definition of scientific men is purely arbitrary, and that 
the circumscribing line might have been drawn more or 
less strictly, and made to include almost any number. 

For the purposes in view, however, Mr. GaJton's pro¬ 
cedure must be considered perfectly satisfactory. To 
every one of the 180 men he forwarded elaborate printed 
forms, covering seven large quarto pages, and containing 
an immense number of minute inquiries. Each man was 
requested to state his parentage and descent, the religious 
opinions, occupations, birthplace, political party, health, 
stature, complexion, temperament, size of head, and a 
great many other particular facts concerning both his 
parents and himself. Inquiries were also made regarding 
his brothers and sisters, and their salient characteristics. 
The numbers and principal achievements of more dis¬ 
tant relatives, grandparents, uncles and aunts, cousins, 
nephews, and nieces were also to be stated. Finally, the 
mode and duration of education of the scientific man 
himself was to be described, and the causes of success of 
which he was conscious were to be analysed. 

In order to estimate the degree of intensity of charac¬ 
teristics! Mr. Galton devised a very ingenious and highly 
scientific method of class notation, founded on the law 
Vou XL —No. 271) 


of error or divergence from a mean. This method was 
employed in his work on “ Hereditary Genius,” and was 
also described in his lecture before the Royal Institution 
in 1874. Instead of saying that a personas memory was 
remarkable, or prodigious, or moderate, or poor, the 
answerer was to attempt to define with some numerical 
precision the proportion which persons of each degree of 
memory bore to the whole population, by assigning him 
to one or other of certain defined classes. If such defi¬ 
nite answers could have been obtained, the theory of 
probability could have been directly applied and the 
amount of the influence of heredity mathematically 
investigated. Such a method would constitute a distinct 
advance in statistical inquiry. Unfortunately, few definite 
answers of the kind seem to have been received, and 
this branch of the inquiry had for the present to be 
abandoned. 

When we consider the elaborate and careful manner in 
which Mr. Galton conducted his investigation, it is diffi¬ 
cult not to feel some slight disappointment at the results 
as stated in this volume. The book is certainly one of 
very great interest and not devoid of amusing points ; 
but it seems to me to fail in establishing many truths in a 
definite manner. Not a few of the results derived were 
known beforehand almost as accurately as they arc 
proved by the contents of this volume. We learn, for 
instance, that scientific ability is undoubtedly hereditary 
in some degree. Now, I should hold that such a propo¬ 
sition needs no new proof. It was sufficiently established 
in Mr. Gallon's former work, and he seems as if he were 
always combating the objections of some imaginary 
opponents. 1 am not aware that anyone in the present 
day ever denies the hereditary character of personal 
peculiarities. Hardly is the infant ushered into the 
world than the nurse and the admiring relatives begin to 
discover the features of the father, or mother, or uncles, 
or aunts. Mr. Galton writes as if he were making a dis¬ 
covery whenever he attributes the character of a man to 
his descent. He says ; I have numerous returns, in 
which the writer analyses his own nature and confidently 
ascribes different parts of it to different ancestors. One 
correspondent has ingeniously written out his natural 
characteristics in red, blue, and black inks, according to 
their origin—a method by which its anatomy is dis¬ 
played at a glance.” I should have thought, however, 
that there was nothing novel in such analysis. Every 
family of intelligence must frequently have discussed the 
descent of characteristics, features, or diseases. We 
cannot hear that a youth has turned out badly without 
inquiring into the way in which the bad strain came into 
the family. What we really want are accurate estimates 
of the comparative power of heredity and education in 
shaping the character, and such results we hardly 
obtain. 

Mr. Galton gives, indeed, the number of notable rela¬ 
tives of each grade which scientific men on the average 
possess. Thus, 100 scientific men have 28 notable fathers, 
36 brothers, 20 grandfathers, and 40 uncles. It is curious 
that this series of numbers closely corresponds to what 
Mr. Galton obtained with regard to divines in his former 
work; but the falling off in the ability as we proceed from 
a distinguished scientific man to his distant relatives is 
less rapid, compared with his previous rcsvdts, as the 
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distance of the kinship increases. The influence of the 
paternal and maternal lines is found to be approximately 
equal. * Thus^ loo scientific men have 34 distinguished re¬ 
latives on the paternal side, and 37 on the maternal side. 

The greater part of Mr. Gallon’s present work consists 
of a discussion concerning the mental characteristics and 
education of scientific men and their parents, and it is 
full of interesting particulars. We have many returns 
showing that the energy, both bodily and mental, of these 
men, is above the average in their own opinion. Not a 
few correspondents describe with evident pleasure their 
feats of strength ;— 

“Travelling almost continually from 1846 up to the 
present time. Restless. All life accustomed to ex¬ 
tremely rough travel: often months without house or tent.” 

Strong when young—walked many a time fifty miles a 
day without fatigue, and kept up five miles an hour for 
three or four hours.” “ At the age of twenty-six, during 
fourteen days, was only three hours per night in bed, and 
on two of the nights was up all night.” “ I seem to 
possess the same unweariedness as my father, and find 
myself trotting in the streets as my father used to do.” 
“ At the age of sixty made a lour, chiefly pedestrian, of 
four weeks in the Alps. . , . 67, grouse shooting and 

deer stalking.” 

Such are a few of the very abundant statements showing 
that great power of work is a general characteristic of 
successful scientiRc men. Forty-two instances arc ad¬ 
duced of energy above the medium, and only two men 
complain of the want of energy. It may perhaps be 
objected that such results hardly tell us more than we 
might have expected to hold true of any group of remark¬ 
able men. As a general rule men do not become eminent 
in the eyes of their contemporaries until they have lived 
a good long life, and done a considerable amount of 
work. I do not find that Mr. Gallon gives us the average 
age of his correspondents, but half of them are stated to 
be bet wet n fifty and sixty-five years old, and many who 
speak of their great energy are very old men. If we 
inquired into the energy and power of work of all the 
Lord Chancellors or Attorney-Generals, wc should doubt¬ 
less find it very high, simply because a man^cannot be a 
successful lawyer unless he can stand much work. Wo 
get from such inquiries, so far as 1 can see, no estimate of 
the comparative influence of quality and quantity of work. 
Ca'icris panbus^ the great worker has the odds in his 
favour if he can live and work long enough. Where, 
however, is the account of those who fall out and perish 
on the way ? Where, too, is the account of the eneigetic 
men who, finding their first efforts in science less 
esteemed than they expected, devote their energies to 
some other career? When Mr."Gallon proceeds, as 1 
am glad to infer that he is doing, to investigate the ante¬ 
cedents of other classes of distinguished, men, he will 
doubtless find that successful physicians are also men of 
great energy; but where is the estimate of that subtle 
tendency which leads the energy into scientific stiidy 
rather than practical life ? 

Perhaps the most interesting and immediately impor¬ 
tant part of the book is that in which Mr. Gsiton dis¬ 
cusses the education of his selected men, and their own 
remarks aS to its excellence or defects. We find that 
thirty-two men complain of a narrow education. Several 


of them make very strong remarks on the loss of time in 
classical studies:—“ Enormous time devoted to Latin and 
Greek, with which languages I am not conversant.” 
“ Omission of almost everything useful and good, except 
being taught to read. Latin ! Latin I Latin ! ” “ Latin 
through Latin—nonsense verses.” “ In an otherwise 
welLbalanccd education, three years . . . were spent on 
Latin and Greek—a blank waste of time.” Many com¬ 
plain of the want of mathematical training, and others 
deplore the^omission of natural science. Two or three, 
on the other hand, think that a too exclusively mathe¬ 
matical training at Cambridge was injurious to them. 
There is, in fiict, a very strong concurrence of opinion 
in favour of a varied education. Out of eighty-seven 
answers, ten distinctly praise the width, and thirty-two 
deplore the narrowness of their training, while others of 
the answers more or less imply a similar view. 

This result seems to me of great importance as regards 
the vexed question of the London University Matricula¬ 
tion Examination. It is commonly objected that the 
University expects candidates to get up an impossible, or 
at least injurious, number of subjects dead and living 
languages, history, mathematics, physical science, applied 
mathematics. The whole circle of the sciences and arts 
has to be studied in one style or another by the luckless 
candidate of sixteen years of age, before the University 
will admit him to have a place in its books. But if our 
object is to produce conspicuously useful men, Mr. 
Gallon’s book supplies strong evidence that this wide 
range of study is approved by those who look back upon 
their early education. We must remember, too, that even 
those who condemn the devotion of time to Latin or 
Greek form no fair specimen of people in general. Con¬ 
spicuous ability in one direction is not unfrequently^on- 
joined with inaptitude for other studies. If Mr. Gallon 
interrogates eminent scholars, he is hardly likely to find 
the same severe condemnation of grammar. Moreover, 
much depends upon the way in which languages are 
taught. The mere grammar-school method of drilli^^g 
grammar into the mind by rote may repel those who 
would be deeply inieresied by a more scientific method of 
teaching. 

Language is rapidly becoming one of the most exten¬ 
sive and instructive fields for strictly scientific investi¬ 
gation. Wc can never too strongly and frequently 
protest against the evident tendency to interpret science 
as meaning physical science^ whereas in the immediate 
future, if not in the present day, there are wider and 
more important fields for the application of scientific 
method in human than in external nature. 

Some of those who are so strongly advocating the 
efficacy of physical science would do well to take note 
of the fact that few of Mr. Gallon’s picked men advocate 
study of physical sciences at all in a conspicuous way. 
Judicious mathematical training and a rational mode of 
teaching modern languages are advocated almost equally 
with the Sciences of observation. 

“ Omission of uiatfiematics, German, and drawing.” 
“ Want of education of faculties of observation; want 
of mathematics and of modern languages.” ‘‘Neglect 
of many subjects for the attainment of ^ne or two.” 
“ Want of the modern languages and of chemistry.” 
“ Want of logical and mathematical training.” In thcs<? 
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and many other replies too long to quote, the corre¬ 
spondents carefully couple two or more branches of study 
together in their recommendations. Very few complain 
that their education was too general and desultoiy, and 
one of these adds that it nevertheless *^gave wide in¬ 
terest.’’ It is worthy of notice that a large proportion of 
those who praise their education were brought up in 
Scotland. 

The conclusions which Mr. Gallon adopts as to the 
best course of education according to the opinion of his 
correspondents arc as follows :—“ To teach a few con¬ 
genial and useful things very thoroughly, to encourage 
curiosity concerning as wide a range of subjects as pos¬ 
sible, and not to over-teach.’' This nearly coincides with 
the saying attributed to De Morgan, that a good edu¬ 
cation consists in teaching ‘‘everything of something, 
and something of everything.” But when Mr. Gallon 
describes the best curriculum as compounded of mathe¬ 
matics, logic, observation, theory and experiment in at 
least one branch of science, accurate drawing, and me¬ 
chanical manipulation, he seems to underrate the degree 
in which the study of modern languages was advocated. 
Mr, Gallon would leave these languages to be picked up 
in the vacation “ in the easiest and swiftest manner, with 
the sole object of' enabling the learners to read ordinary 
books in them.” There are, I think, very few boys who 
would learn any but their native tongue in this way. 
Most people will hold that languages should be substi¬ 
tuted for mechanical manipulation in the school course, 
and that a boy may safely be left to teach himself carpen¬ 
tering, or other mechanical pursuits, if he only be supplied 
with a good set of tools. 

It is of course impossible adequately to notice, in the 
limits of an article, the contents of a book which is far 
more interesting in its details than in its general conclu¬ 
sions. 1 should have liked to discuss Mr. Galton’s inves¬ 
tigation of the “origin of taste for science” in his corre¬ 
spondents. We find that a considerable preponderance 
of men believe that they had an innate taste or tendency 
towards science. No less than fifty-nine of them make 
distinct statements to this effect. In other cases, fortu. 
nate accidents, opportunities, professional influences, 
encouragement at home, the influence of teachers or 
friends, are mentioned as the determining or contributing 
causes. The reader who carefully studies the interesting 
answers elicited by Mr. Gallon will probably agree with him 
that they are reliable as far as they go, but it is impossible 
to suppose that they allow of a real analysis of the causes 
of scientific taste and zeal. As Mr. Gallon remarks, the 
fortunate accidents referred to by some correspondents 
Will generally indicate the previous existence of a ten¬ 
dency, fbr similar accidents are continually happening to 
thousands of other persons without any similar effects. 
Ate there not multitudes, again, encouraged by their 
parents, friends, or teachers, incited by the prospect of 
pecuniary advantage, or otherwise influenced towards 
science, who nevertheless do^ot yield, or, if yielding, 
never attain great success? A further great difficulty 
consists in distinguishing between the origin of great 
general ability and the circumstances which throw chat 
ability ititft n particular groove of study. One corre¬ 
spondent says that his taste fbr botany is not innate. 
“ I trace the origin of my botanical tastes to leisure ; to 
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the accidental receipt of De Candolle’s ‘*Flore frangaise ’ 
whilst resident in that country; and to encouragement 
from my mother.” These accidental circumstances may 
have bent the twig, but was there not a vigorous here¬ 
ditary power of growth which enabled that twig to develop 
itself? 

In some cases it may well be doubted whether a corre¬ 
spondent has not mistaken the effect of imitation and 
friendly encouragement for innate tendency. One geolo¬ 
gist writes as follows :—“ Decidedly innate as regards 
coins and fossils. My father and an aunt collected coins 
and geological specimens, and I have both coins and 
specimens which have been in my possession since I was 
nine years old.” He apparently thinks that the love of 
fossils and coins was an hereditary instinct, which would 
be a truly remarkable instance of heredity. But is it not 
much more likely that the instinct was that collecting in¬ 
stinct so strongly manifested among theyouth of the present 
day as regards postage-stamps, and which seems to be a 
kind of abnormal development of the love of property 
which has been growing in the human race for several 
thousands of years? The passion for collecting often 
leads to the study of the objects collected, as is testified 
by several correspondents ; and in this particular case 
there must have been a further influence in the examples 
of the father and aunt. 

An objection which may be in some degree urged 
against Mr. Gallon’s results is the insufficient number of 
instances which can be adduced in any one branch of 
science. Granting that one hundred case? is enough for 
the drawing of an average, we must yet remember that 
the hundred include men of such different pursuits as 
abstract mathematicians, naturalists, botanists, practical 
chemists, statisticians. The kind of intellectual power 
which makes a man eminent in one branch may be very 
different from what is most conducive to eminence in 
another branch. Mathematical power is probably much 
more a gift of nature than interest in statistics. In treat¬ 
ing the origin of taste for science Mr. Gallon does classify 
his correspondents according to the branches of science 
recognised in the sections of the British Association, but 
in regard to education he makes no such division. Now, 
if the division be made, the instances in most of the 
branches become too few to give a satisfactory average ; 
whereas if the division be not made, it may be objected 
that we are averaging results which are not drawn from a 
uniform basis. The correspondents who supplied answers 
capable of being utilised did not much exceed one hundred, 
which is really too small a number when spread over nine 
different regions of science. The body of scientific men 
can hardly be considered so homogeneous as would be 
an equal number of artists, or musicians, or engineers, or 
bankers of eminence. 

The interest and value of Mr. Gallon’s results would 
have been much greater had we similar results concerning 
other groups of men to compare with them. The inquiry 
ought, in fact, to have been conducted on the differential 
method, and directed to disclose the peculiarities of scien¬ 
tific men as contrasted with men in general, or with widely 
different groups. The labour of the inquiry must have 
been great as it is, and it may seem a heartless thihg 
say that Mr. Gallon should have made it xnany tlmts 
greater. But there would have been many advantages ha 
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collecting the fresh and unbiassed opinions of eminent 
men in many walks of life, not only of artists, musicians, 
^ engineers, but eminent lawyer^, judges, administrators, 
scholars, divines. No doubt it is possible that some of 
these classes would have failed to appreciate the necessity 
for answering the queries addressed to them, and the 
answers might have proved scanty ; but, if obtained, the 
comparison must have afforded most interesting results. 

Though I have spoken of Mr. Galton’s conclusions as 
being in some degree disappointing, it ought not for a 
moment to be supposed that they are not worth the 
trouble incurred by the investigator and his correspon¬ 
dents. It is the extreme difficulty of the problem 
attacked which makes Mr. Galton's efforts seem less 
successful than some might have expected. The origin 
of genius or conspicuous success is the last thing which 
will be explained in the long progress of science. All 
that ought to have been expected was that Mr. Gallon 
might form some comparative estimate of the several 
component tendencies which usually contribute to its 
production. If we look to practical conclusions, the in¬ 
ferences to be drawn from the answers concerning educa¬ 
tion arc alone worth all the labour spent upon the book. 
The fact that about a hundred of the leading scientific 
men of the day are mostly in favour of a wide and varied 
range of studies in the school and college curriculum, 
seems to me a conclusion of great significance. 

W. Stanlky Jevons 


GREEKS HISTORY OF THE ENGLISH 

people:* 

A Short History of the English People. By J. R. 
Green, M.A., Examiner in the School of Modern 
History, Oxford. With Maps and Tables. (London : 
Macmillan and Co., 1874.) 

E deem this work to come within the province of a 
scientific journal for two reasons;—First, Mr.Green, 
so far as we know, is the first who, throwing aside with just 
contempt the “ drum and trumpet ” method of writing 
history, has attempted to trace the various influences or 
forces that have combined to mould the English people 
and make them what they are at the present day ; second, 
because he has noticed in detail certain important 
episodes in the history of English science. The only 
work we know of that approaches in plan the history of 
Mr. Green is Knight's “ Pictorial History of England 
but it is only on the surface that any resemblance exists. 
Knight’s history is divided into sections, each of which 
deals with one of the various ways in which English 
energy has found scope—in politics and war, in literature 
and science, in commerce, agriculture, religion, and social 
life; but no attempt whatever is made to show the result 
of the combined influence of the forces acting and reacting 
through these departments on the English people as a 
whole. In reality, the distinction drawn between these 
various spheres of human energy is as arbitrary as the 
distinction between ancient and modem history ; one 
might as well attempt to show the resultant of any number 
of physical forces, by attending separately to the action 
of each, without paying any heed to their action in com- 
' bination. Mr. Green deserves all the credit due to the 
originator of a bold and iiappy idea, and still greater 


credit for having worked out this idea with marvellous 
success. His history he calls a “ short ” one, but in the 
space of his 800 pages we venture to say he conveys a 
fuller and juster idea of the progress of the English nation 
than any previous author has done ; nay, in very few 
instances has the whole life of any one period been more 
clearly and adequately set forth than will be found to be 
the case in these pages. 

“ At the risk,” Mr. Green says in his preface, of sacri¬ 
ficing much that was interesting and attractive in itself, 
and which the constant usage of our historians has made 
familiar to English readers, I have preferred to pass lightly 
and briefly over the details of foreign wars and diplomacies, 
the personal adventures of kings and nobles, the pomp of 
courts, or the intrigues of favourites, and to dwell at length 
on the incidents of that constitutional, intellectual, and 
social advance in which we read the history of the nation 
itself. ... I have restored to their place among the 
achievements of Englishmen, the ‘ Faerie Queen ’ and 
the ‘ Novum Organum.’ I have set ShaVspere among the 
heroes of the Elizabethan age, and placed the scientific 
inquiries of the Royal Society side by side with the vic¬ 
tories of the New Model” 

Mr. Green begins his history in “ Old England,” as he 
happily calls Sleswick, the fatherland of the English people; 
and with charming clearness and simplicity and well-sus¬ 
tained enthusiasm, traces step by step their ever-widening 
development from the time the original conquering colonists 
landed in Kent down to the present century. Mr. Green’s 
power of discovering and bringing into bold relief the 
true causes of events, and of exhibiting in few and telling 
words the real characters of the multitude of actors that 
have played their busy parts on the restless stage of 
English histor)^, is rare. We can only repeal that his 
work is the only existing [history of England that has 
been written on anything like scientific principles. 

Throughout his work Mr. Gieen gives prominence to 
the intellectual development of the people \ in an inte¬ 
resting section on the Universities, in chap. iv. (1215— 
1217), in conection with the origin and growth of Oxford, 
a masterly sketch is given of the life and work of Roger 
Bacon, and the premature birth of English scientific re¬ 
search. Again, in a chapter on “ the Revolution,” a more 
detailed and thoroughly intelligent account is given of 
the scientific work of Francis Bacon, and of the ‘‘Begin¬ 
nings of English Science,” including the, birth of the 
Royal Society. These sketches show that Mr. Green 
has not only mastered his authorities, but is also perfectly 
competent to trace the various stages by which science 
has attained its present all-important position. And, 
as the world progresses, historians of this class will be 
more and more in demand, for if things hold on in their 
present course, it will become more and more clearly 
recognised that the only satisfactory history of a people 
is the history of the growth of science, in its widest 
sense, among that people. 

As an example of Mr. Green’s method and style, we 
quote the paragraph, in connection with Francis Bacon, 
on the “ Beginnings of Cftglish Science”;— 

“It was this loft^ conception of the position and des¬ 
tiny of natural science which Bacon was the first to 
impress upon mankind at large. The age was one in 
which knowledge, as we have seen, was passing to fields 
of inquiry which had till then been unknown, in whi<^ 
Kepler and Galileo were creating modern astronomy, in 
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which Descartes was revealing the laws of motion, and 
Harvey the circulation of the blood. But to the mass of 
men this great change was all but imperceptible ; and it 
was the energy, the profound conviction, the eloquence of 
Bacon, which first called the attention of mankind as a 
whole to the power and importance of physical research. 
It was he who by his lofty faith in the results and vic¬ 
tories of the new philosophy nerved its followers to a zeal 
and confidence equal to his own. It was he who above 
all gave dignity to the slow and patient processes of in¬ 
vestigation, of experiment, of comparison, to the sacri¬ 
ficing of hypothesis to fact, to the single aim after truth, 
which was to be the law of modern science. But, in 
England at least. Bacon stood- -as we have said—before 
his age. The beginnings of physical science were more 
slow and timid there than in any country of Europe. 
Only two discoveries of any real value came from English 
research before the Restoration ; tlie first, Gilbert's dis¬ 
covery of terrestrial magnetism in the close of Elizabcth^s 
reign ; the next, the great discovery of the circulation of 
the blood, which was taught by Harvey in the reign of 
James, But apart from these illustrious names, England 
took little share in the scientific movement of the Con¬ 
tinent ; and her whole energies seemed to be whirled into 
the vortex of theology and politics by the Civil War. 
But the war had not reached its end when a little group 
of students were to be seen in London, men ' inquisitive,' 
says one of them, ‘ into natural philosophy and other parts 
of human learning, and particularly of what hath been 
called the New Philosophy .... which from the times 
of Galileo at Florence, and Sir Francis Bacon (Lord 
Verulam) in England, hath been much cultivated in Italy, 
France, Germany, and other parts abroad, as well as with 
us in England,' The strife of the time indeed aided in 
directing the minds of men to natural inquiries. ‘ To 
have been always tossing about some theological ques¬ 
tion,' says the first historian of the Royal Society, Bishop 
Sprat, ‘ would have been to have made that their private 
diversion, the excess of which they disliked in the public. 
To have been cternaily musing on civil business and the 
distresses of the country was too melancholy a reflection. 
It was nature alone which could pleasantly entertain them 
in that estate.' Foremost in the group stood Doctors 
Wallis and Wilkins, whose removal to Oxford, which had 
just been reorganised by the Puritan Visitors, divided the 
little company into two societies. The Oxford society, 
which was the more important of the two, held its meet¬ 
ings at the lodgings of Dr. Wilkins, who had become 
Warden of Wadham College, and added to the names of 
its members that of the eminent mathematician, Dr. 
Ward, and that of the first of English economists. Sir 
William Petty. ‘ Our business,' Wallis tells us, ‘ was 
(precluding matters of theology and State affairs) to dis¬ 
course and consider of philosophical inquiries and such 
as related thereunto, as Physick, Anatomy, Geometry, 
Astronomy, Navigation, Statics, Magnetics, Chymicks, 
Mechanicks, and Natural Experiments : with the state of 
these studies, as then cuhivated at home and abroad. 
We then discoursed of the circulation of the blood, the 
valves in the vcnce lactecBy the lymphatic vessels, the 
Copernican hypothesis, the nature of comets and new 
stars, the satellites of Jupiter, the oval shape of Saturn, 
the spots in the sun and its turning on its own axis, the 
inequalities and selenography of the moon, the several 
phases of Venus and Mercury, the improvement of tele¬ 
scopes, the grinding of glasses for that purpose, the 
weight of air, the possibility or impossibility of vacuities, 
and nature's abhorrence thereof, the Torricellian experi¬ 
ment in quicksilver, the descent of heavy bodies and the 
degree of acceleration therein, and divers other things of 
like nature.' 

“ The other little company of inquirers, who remained 
in London, was at last broken up by the troubles of the 
Second Protectorate; but it was revived at the Restora¬ 


tion by the return to London of the more eminent mem¬ 
bers of the Oxford group. Science suddenly became the 
fashion of the day. Charles was himself a fair chemist, 
and took a keen interest in the problems of navigation. 
The Duke of Buckingham varied his freaks of rhyming, 
drinking, and fiddling, by fits of devotion to his labora¬ 
tory. Poets like Denham and Cowley, courtiers like Sir 
Robert Murray and Sir Kenelm Digby, joined the scien¬ 
tific company to which in token of his sympathy with it 
the king gave the title of ‘The Royal Society.'" 

The maps, and without maps no history ought to be 
tolerated, will be found greatly useful. Should Mr. 
Green utilise the large amount of material he must have 
collected for the purpose of writing a similar history on a 
much larger scale, no doubt he will say something about 
the physical environment of the English people,—those 
external conditions which have had their own share in 
shaping the history and character of our nation. His 
present work ought to become the school history of 
England. 

fElILING\S NEW CHEMICAL DICTIONARY 
Neues Ha?idwbrterbi 4 ch der Chemic, Unter Mitwirkun^ 
von Bimsen^ Eitiig^ EreseniuSy &»c, Bcarbeitet und 
redigivt von Dr. Hermann v. Fchling, Professor der 
Chemie in Stuttgart. Erster Band. (Braunschweig : 
Druck und Verlag von Friedrich Vieweg und Sohn, ' 
1S74.) jj 

'EN years have passed since the completion of theji 
great work of Liebig, Poggendorff, and V/6hler, 
the “ Handwortcrbuch der Rcincn und Angevrandteu 
Chemie.” These years have witnessed great chfmges in 
our chemical knowledge ; not only have theories which 
in the year 1864 occupied but an inferior place in the 
general system of chemistry now come to the /i'ont, but 
also a vast airay of new facts demands a place in the 
system, which must therefore be extended so as to include 
them all. 

The book which ten' years ago was looked upon by all 
as a standard authority has now necessar/dy become 
somewhat antiquated, and ,the desire for a new edition 
has naturally arisen in the minds of the German chemists. 
The first fruits of this desire we have now in the goodly 
volume of 1,200 pages which lies before us. 

As in most of the productions of the Gerpaan mind, so 
in this, there is no lack of thoroughness, nor of breadth 
of view and treatment of the subject. The names of the 
contributors of the various articles are alone sufficient to 
inspire trust in what they have to tell us. A few of that 
old band of chemists who made the first Handwbrier- 
buch famous still lend their aid to the success of the pre¬ 
sent volume; while among the younger men are Fjttigi 
Kekule, Hofmann, Victor Meyer, Tollens, Zincke, and 
others, who have already made for themuelves a name in 
science. 

Whether this be the proper time for the publication of 
a large and all-embracing treatise on chemistry is per¬ 
haps a question which admits of more than one answer. 
Chemical theories at present seem to be nearing that 
stage at which they are to be embraced within the larger 
theories of mechanical science. If this be true, the inter¬ 
pretation to be put upon chemical facts will in some years 
be greatly modified, and hence the publication of some- 
what elaborate treatises will be deihanded. In such a 
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vnTume, however, as this, we have the material out of 
which the chemist of the future will elaborate his general 
theory of chemical action; and not only this, but we 
have a storehouse from which the student of our science 
may draw rich supplies of knowledge, and to which he 
may always refer, well assured that he will not be sent 
away empty. 

The arrangement of the new Ha>idworterhuch is very 
similar to our own “ Watts’ Dictionary.” Amid the variety 
and excellence of the articles, it is difficult to choose any 
for special mention. 

The articles on Kquivalents and Atoms are especially 
to be commended, the former by Prof. Kekuld, the latter 
by Prof. Fittig. In the former article the author defines 
the correct and true meaning of the word equivalent” ; he 
shows how vague oftentimes are the grounds upon which 
we pronounce that such a substance is equivalent to such 
another, and he clearly points out the great advantages 
possessed by the modern atomic notation as compared 
with the old and vague so-called equivalent notation. 

In the article on Atoms we have a dear and succinct 
account of the modern chemical theory, and an interpre¬ 
tation of the way in which the older ideas of equivalency 
are applied to the newer atomic doctrines. 

The articles on Analysis are generally full and satis¬ 
factory. It is strange, however, that such an excellent 
method of qualitative testing as that presented by 
“ Bunft;en^s Flame Reactions ” should be overlooked. 

Ther e are excellent monographs on Aniline and Benzol, 
by Prof. Hofmann and Zincke respectively; while on such 
subjects as the Respiration of Animals and Plants, and 
Zoo-chemistry in general, we have articles from the pen of 
Prof. v. G orup-Besanez. The woodcuts are admirable ; 
n ihis re spect the German work is far ahead of our 
I njjlish rJ’ictionary. Let us hope that the work will be 
completed; as promised in the prospectus, and that the 
volume already published will not add another to the 
already too long list of great German scientific works the 
opening volumes of which stand waiting for their suc¬ 
cessors, but' seemingly waiting in vain. 

, M. M. PATTiSoN Muir 


OUR BOOK SHELF 

Die fossilen Bryo::ocn aes bsterrcichisch-un^arischen 
Miocans, Von Prof. Dr. A. K. Ritter von Keuss. I. 
Abtheilung. Pp. 50. 4to. (Wien : 1874.) 

Geolo^^ischer /fau der Insel Samoihrake, Von Rudolf 
Hoerncs, 1 ^. 12. 4to. (Wien ; 1874) 

Thksk publications are extracted from the Transactions 
of the Jmperiat, Academy of Sciences. Dr. v. Rcuss’s 
paper describes the Salicornarida', Cellularida), and 
Membraniporidet', a number of the species being new; 
and gives twelve excellent platens of the fossils. Accor¬ 
ding to Herr Horrnee, the island of Samothriki consists 
of abrupt hill-masses of ancient crystalline rocks, such as 
granite, clay-slate, hornblende rock, &c., ovcrla d, espe¬ 
cially in the north-^sti and north, with deposits of Eocene 
age, and diluvial and recent accumulations. A coloured 
.sketch-map accom^iaiues the paper. 

Vber die falaeozoischt/n Gtbilde Podoliens nnd deren 
VersieineruHgen, Vim Dr. Aiois v. Akh. .Erste Ab- 
theilung. Pp^yS* (Wien: JB74O 
libel' die iriadischen PeUcytaden^atiungen^ Daouella ^ 
und VcneL Dir. £. M^sisovica v, Mojsv^. 

Pp. 38. (\ificn : iS74*) 

' fioTH the^ publications^ are issued by the Austro-Hun¬ 


garian Geological Survey, being extracted from the 
Abhandlungen, Band vii.” This mode of republishing 
in a separate form the papers contributed to their Trans¬ 
actions cannot be too strongly commended* Dr. A. y. 
Alth’s paper relates to the region which lies between the 
rivers Bug and Dnieper. It is illustrated by five litho¬ 
graphic plates of fossils, a, number of which are new 
species of Pteraspis, Scaphaspi9» Cyathaspis, Beyricbia, 
&c. Dr. Mojsisovics’ paper is also illustrated by five 
lithographic plates of a number of new species of the 
genera Daonclla and Halobia, which are described and 
named by himself. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for ofintont expressed 
by his correspondents. Neither ean he unaertoke to return^ 
or to correspond with the writers of rejected manuscripts,. 
No notice is taken of anonymous communications,^ 

On the Inventor of Clock Movement applied to 
Equatorials.—Suum Quique 

In a pamphlet by Col. I^iussedat, “On the Horizontal Astro¬ 
nomical Telescope,” in which he claims for himself the inven¬ 
tion of applying a heliostat to direct the light of any object into 
a fixed telescope, 1 find at p. 2 this statement in speaking of the 
equatorial: 'i'he idea of so endowing a telescope with a moving 
power which annuls, or, to speak moro exactly, compensates the 
motion of the earth, is due to a Frerch watchmaker of the la^t 
century, named f*sLs$emonr.” 

I am sure the distinguished writer would not knowingly have 
done to another the injustice of which in his own case he com¬ 
plains ; but in fact this invention belongs to a much earlier date, 
and to one of far greater fame, the il ustrious Robert Hooke, 
who describes it, with a figure, in his “ .Animadversions on the 
Machiria Ctrleslis of Ileveuus ” (my copy bears date 1674). It 
was primarily intended to facilitate the procc-s of measuring 
directly tlie distance of two stars, a process which was then much 
in vogi.e, but which must have been very troublesome from the 
difficulty of following them. It consists of a strong polar axis, 
adjusted at its lower bearing by screws, and carrying at top a 
cross arm, one end of which beai^s a counterpoise, and the other 
a quadrant or sextant with a hall-aud-socket sup'*ort, by which 
its plane can l>e made to coincide with that passing through two 
stars. But Hooke expressly stated that a telescope may be 
similarly attached tiiere. The polar axis carries an octant whose 
limb is ratched, and driven by a screw connected with a clock. 
The clock is regulated by a conical pendulum ; and he describes 
the mode of altering its rate for the sun, moon, and planets. Of 
the date or details of M. I’assemont’s re-lnvention there is no 
trace in Lalande. Hut, as 1 find in Rees’ Cyclopiudia (art. 
“ J’asscmont”) that he was born in 1702, and that bis first pub¬ 
lication appeared in 1738, it is by at least half a centpry later 
than Hooke’s. 

It also deserves notice that Col. Laussedal’s invention is de« 
scrilied by 1 lookc in his treatise on Helioscopes two years later 
(1676). His word-^ arc : “1 explained at the same time to the 
Royal Society several other ways of facilitating the U'iC of very 
long glasses ior other objects in the heavens (he had been speak¬ 
ing ot the sun) by the help of one reflecting pla*e only, anci that 
w'as by a lube fived either perpendicularly, horizontally, or oli- 
liquely ; for it mattered not, whether as to the seeing the object 
in any part of the heaven, and tlie object could be as easily found 
as by the c^untnon telescope of the same length. But uf tliese 
elsewhere.” 

1 liave not, however, l)cen able to find any further iiotige of it 
in bis works. 

I'bis invention Icarls me to a suggestion which may l)c interest¬ 
ing to astronomers. I'he Royal bociely possesses two Hiwghc- 
nian object-glasses, one of 120 feet focal length, the other of 
200. Some years ago a question wasruirc i by M. O. Struve as 
to the defining power of the first-named of these, in reference to 
a disciis.sion on the rings of Saturn, and the Society appointed a 
committee to examine. It was tried at the Kew Observatory, 
and defined a watch-dial as well as a good 375-inch adircunatic. 
This was considered sufficient wiUtouft incurriAg tlic great expense 
of such a scaffuldiag or building as would haae b«eo requim to 
use it for celestial otMervatioos. These, however, can be ^wily 
managed by Col. Laussedat’s arrangement If successful, these 
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objccL-glastfcs would probably give matchless solar pholoKrams, 
The 120 feet lias 6 inches aperturci and would give a solar pic* 
ture 13‘4 inches diameter, K. 

The Potato Diaeaae 

I AM afraid I cannot regard the letter of your anonymous cor* 
respondent ** Inquirer as written in altogether good faith, lie 
first misrepresents what I stated in my letter of Nov. 20, which 
he profeases to quote^ and then proceeds to ask me a question 
which, if he had even glanced at my letter, he would have seen 
was already answered. 

If I beg your indulgence for some further remarks suggest! 
by “Inquirer's " letter, I hope that they will be the last it will 
necessary to make. 

The number of Nature for Nov. 19 gave what pur¬ 
ported to be an account of the “ Report of the Potato Disease 
Committee of the Royal Agricultural Society." It contained 
the following passage:—“Prof, de Bary has worked out the 
scientific questions that occur as to the origin of the disease. It 
is* owing to a fungus {Perofwspora infestans\ which attacks the 
leaves first, and after absorbing the nutriment of them, utilises 
the petiole, and thus reaches the tubes " {sic). It appeared to me, 
as it did to others, that the only meaning which could be attri¬ 
buted to this was that we owed to Prof, de Bary all the know¬ 
ledge we at present possess with regard to ihe disease. 

I therefore thought it fair to point out in the following number 
“ that all this nnd a good deal more was ascertained by the Rev, 
M. J. Berkeley in this country, and by Montagne in France, and 
published by the former in a paper contributed to the first volume 
of the Journal of the Horticultural Society in 1K46.” It is almost 
incredible that anyone with my letter before him should say 
that T had asserted “the disco^'cty by the Rev. M. J. Berkeley 
of the fact that the potato disease was due to the attacks of a 
parasitic fungus, 'and should proceed to ask me for “a metre 
exact refereitce to the records.’' 

The potato disease appeared on the Continent a few years 
before it woiked such ravages in the British Isles, The mouh! 
had been detected upon the foliage in France and Belj^htm, 
but opinion was divhled as to the part it really played. 
And we have Mr. Berkeley’s authoiity for asrerting that even 
Monlagnc, to whom “Inquirer" attributes the discovery that 
the potato disease was due to the attacks of a parasitic fungus, 
did not support the “ fungal theory." 

In this country Mr. Berkeley maintained it almost^ single- 
handed against men of such weight as Lindley and Playfair. 
11 is paper, which appeareil in the Horticultural Society’s Journal 
in November 1845 (the whole volume is dated 1S46), really, how¬ 
ever, settled the matter. 

It is perfectly easy to trace what Mr. Berkeley did by referring 
to the horticultural papers of the time. Thus, he wrote to the 
Gardener's Chronide, August 30, 1845 (p. 593 ); “ The malady 
by which potatoes are so generally affected this year, both in 
this country and on the Continent, docs not appear to prevail in 
this neighbourhood. ... 1 have this morning received from 
Dr. Montagus, of Paris, some leaves iiffeclcd with the miklew. 
. . , Tlie parasite of the potato does not appear to have been 
observed Ijefbrc by systematists.’’ On Sept. 6 (p. 608): “You 
will be interested to learn that the mould u^Kin the potatoes 
which you sent me is ideoUcal with that upon the leaves, and 
the same with what I have received from Paris. It appears, then, 
that the decay of the tubers is produced by the same cause which 
affects the leaves, viz., by the growth of a mould whose develop¬ 
ment has been promoted by excessive wet." On Sept. 20 
(p. 640): ** In every case I find the Botrytis tnfestans\no^^ called 
Peronospora infestans'] preceding the work of dcstruciion." 

All this is given wiih very full details by Mr. Berkeley in his 
later paper. What I wish, however, particularly to point out is 
that the admirable observation (contained in tli^ words 1 have 
italicised) of the identity of the lungus which attacks the foliage 
with that which destroys the potatoes was made absolutely inde¬ 
pendently by Mr. Berkeley. Moarren appears to have made it 
about the same time, it is a sufficient proof of the estimation 
in which his investigations were lield at the time, that Mon- 
tagne reliaquished the intention of writing upon the subject, 
transmuted his materials to Mr. Berkeley, by whom the use 
of them is duly acknowledged. W. T. Tbiselton Dyer 

• 

Mr. CtUtell «nd Ssolioa Cat t i n g 

In vour number of Nature just issued yen have given an ex- 
tract from the annual address of the President of the Roys! 


Bocieiy, in which reference is made to my labour of section cut¬ 
ting. It is perfectly true that I have prepared more than a thou-f 
sand sections of coal plants, but it would be unfair to a very 
efficient auxiliary not to mention the help he has afforded roe in 
this worl^ I ^uire many sections of a mueli laigcr size than 
my machinery is capable of cutting, and these loave been pre¬ 
pared for me by the skilled hvenS& of Mr. Cuttell, of New 
Compton Street, London. 

In each of two instances, also, I am indebted to the same ex¬ 
perienced lapidary for obtaining three sections out of small but 
precious fragments, not more than from three-sixteenths to a 
quarter of an inch in thickness. I am anxious to recognise these 
services, and not to monopolise Mr. Cuttell’s share of the credit 
for the labours to which Dr. Hooker's report refers so kindly. 

W. C. Wll.UAMSON 

Fallowfield, Manchester, Dec. 24 


Snakes and Progs 

In reading the letter of your correspondent, Mr, Mott, on the 
cry of the frog, it struck me as curious that there should l)e resem¬ 
blances which people in countries wide apart should pitch on 
the same phrase to indicate. Now, there could not be a better 
way of conveying a sound which frequently greets one's ears in 
the country in Bengal during the rains, than that which your 
correspondent makes use of “ the cry of a new-born infant." 
Few residents in tlie country here, we take it, who have lived 
anywhere near jungle, will have failed to hear, and that tolerably 
frequent, the unspeakably plaintive wail which indicates that the 
remorseless ophidian has seized his prey, and that deglutition 
has commenced. If one be tolerably quick he may, as T luive 
frequently done, guide himfelf to the very spot by the sound of 
the frog, and the snake will then, in his alarm and anxiety to 
escape, frequently let the frog go, though he as often slides off 
with it protruding from his mouth. We have the batrachians 
in great force here, and of all sizes anrl noises, from the great 
swamp frog which, as soon as the lands are drenched in the 
heavy rainstorms of May, commences its nocturnal bellowing, 
down to the bron/e tree frog with gilt eyebrows that keeps up 
its metallic tink. 

The frog is connected with some of the religious ceremonies of 
the country; and one may see here, as well as in Assam, the 
curious custom of “bathing the frogs” in a cage. This is done 
in time of drought to propitiate the rain god. Grain Is some¬ 
times put out on a mat to sun, and to prevent the crows from 
making away with it, a frog is lied by the leg to a stake ; his 
constant hopping about acts as a deterrent to the crow. Hence 
the native proverb denoting vicarious and uniuerited suffering, 
“ Tlie crow steals the gram, and the string is round the bg of 
thefiog." C. B. 

Biidderpore, Eastern Bengal 


77 //: ANDERSON SCHOOL OF NATURAL 
HISTORY 

M ost of our readers, no doubt, have heard of the 
School of Natural History established by the late 
Prof. Agassiz, in conjunction with some of his American 
friends, shortly before his lamented decease. The first 
report of the trustees of this institution, which has lately 
been received in this country, gives a fuller account of 
its foundation and subsequent progress than has yet 
reached us. 

The plan of the school was first put forward by its 
originator in a circular issued in December 1872, from the 
Museum of Comparative Zoology at Cambridge^ U.S.A. 

It was proposed that courses of instructive lectures in 
various branches of natural history should he delivered 
by the sea-side, at Nantucket—an American bathings 
place'—during the summer months, by Agassis himself, 
and by other naturalists belonging either to the same \ 
institution, or to other scieotidc estahlidiments in thfi 
United Stales, who had combined together to assist 
The object of these courses was ebid^ /or die benefit ^ 
teachers proposing to introduce the Study id v 

history into their schools, and for such stuifenim 
preparing to become teachers. Besides the lectuces Iky ^ 
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was proposed to provide a number of aquariums, as also 
the necessary apparatus for dredging in deep water, so that 
the pupils might be practically as well as theoretically 
instructed. 

Whilst Prof. Agassiz was appealing to the public to 
support his beneficent scheme, the attention of Mr. John 
Anderson, a wealthy merchant of New York, was attracte i 
to it. MV. Anderson, “ although not possessing himself 
any intimate acquaintance with natural historysym¬ 
pathised warmly ” in the professor’s project for making 
that department of science a branch of education, and in 
aid thereof offered to hand over to trustees for the benefit 
of the scheme a whole island situated in Buzzard’s Bay, 
in Massachusetts. 

We need hardly say that the munificent offer was 
gladly accepted, and Penikese Island, containing 100 
acres of great fertility, several springs of fine fresh water, 
and a mansion house, constituting altogether a ^‘most 
attractive location for a summer residence," became, in¬ 
stead of Nantucket, the seat of the proposed institution, 
which was appropriately named after the donor, the 
“Anderson School of Natural History." 

A few days after the acceptance of this noble gift by 
Prof. Agassiz, Mr. Anderson gave a further proof of his 
liberality by presenting the sum of $50,000 for the equip¬ 
ment and current expenses of the institution, which was 
thus enabled to make a start under very favourable cir¬ 
cumstances. 

When matters had progressed thus far, it was hardly in 
accordance with the national characteristics that much 
delay should lake place in commencing work. So, 
although the island of Penikese was only presented to 
Prof. Agassiz on the 22nd April, 1873, a site was selected 
for the school, the plans were arranged, and the contract 
actually signed for the necessary works on the 16th May, 
and the 8ih July was appointed for the building to be 
ready. In vain the architect and builder declared that it 
was impossible, and urged the postponement of the 
opening until the following year. Prof. Agassiz, perhaps 
with a presentiment of the future, was inflexible, and a 
commencement was actually made on the appointed day. 
During the summer a second building, containing another 
numerous set of woiking rooms and dormitories and a 
lecture room connecting it with the former edifice, was 
nearly completed, together with the interior arrangements 
of tlie whole school 

During the first session, 1873, the pupils w^ere from 
forty to fifty in number, consisting chiefly of teachers 
(both male and female) in colleges and schools and other 
public institutions. Prof. Agassiz lectured nearly every 
day. Mr. Galloup, a citizen of Boston, sent his yacht 
to Penikese, and handed it over to Count Pourtales, who 
took charge of the dredging parties during the whole 
session. Ten or twelve ot the pupils went out every day, 
thus obtaining instruction in the use of the implements, 
and at the same time obtaining many specimens for the 
lectures which could not have been collected from the 
shore. 

Other efficient workers were Dr. A. S. Packard, jun., 
Prof. Jordan, Dr. Brewer, Prof. Wilder, and Prof. Guyot. 
Full instruction was thus given in various branches of 
natural history, in geology, in physical geography, and 
especially in zoology. 

So successfully was this scheme carried out, that for the 
succeeding session a much larger number of applications 
than accommodation could be provided for was received, 
when the untimely death of the founder occurred and 
somewhat imperilled the continuance of his noble plans. 
Fortunately, a worthy son succeeded to a worthy father, 
and under the direction of Mr. Alexander Agassiz, the 
Anderson School of Natural History has, we believe, 
continued in its career of prosperity, sdthough details of 
its second year’s working have not yet reached us. 

When we consider what has thus been ^done in the 


United States, it is no slight reproach to us that nothing 
of the sort has been attempted in England. The great 
aquariums which have recently been built in several 
places offer unusual facilities for such an institution. But, 
alas ! Brighton, Sydenham, and Southport are, we fear, 
wholly given up to ten per cent. The only counterpart 
of Prof. Agassiz in Europe is Anton Dohm, whose “ Zoo¬ 
logical Station" at Naples is a worthy rival of the Anderson 
School of Natural History—perhaps evbn more complete 
in its organisation. We trust, however, that before long 
a similar scheme may be started in this country. 


T//E LAST TVPIJVON AT HONG KONG 

'T^HE typhoon at Hong Kong of September 1874 is the 
greatest calamity that has visited the crown colony 
since its establishment in 1841. In each of the years' 
1859 and 1865 one of these desolating storms occasioned 
a great deal of damage to shipping in the harbour and 
vicinity; in 1867 two occurred, the second of which raged 
with great violence during the day, and was consequently 
observed with considerable interest; on Sept. 2, 1871, a 
still more striking instance is recorded ; * but the whole 
of these phenomena sink into utter insignificance when 
compared with the furious typhoon which swept over the 
island during the night of the 22nd and the morning of 
the 23rd of September last. Without speaking of the 
dire effects produced by the latter, tenfold more terrible 
than any hitherto experienced, one far more crucial test 
may be adduced as evidence of the truth of our assertion. 

It is an admitted fact that the force of the wind during 
a cyclone or typhoon is always in direct proportion to the 
height of the mercury in the barometer. Now, the lowest 
reading of the barometer previously recorded at Hong 
Kong was during the typhoon of 1871, viz., 29*15 ; whilst 
at Macao, on the same occasion, the mercury fell to 28*39. 
But during the recent event, the reading at Hong Kong 
at 2.15 on the morning of the 23rd was 2875 according 
to one barometer, and 2873 according to another ; whilst 
at Macao the mercury actually fell to 28!—a fall we 
believe to have been altogether unprecedented in the 
history of atmospheric reading in China. Hence we con¬ 
ceive this to have been one of the most severe instan^ses, 
if not the severest, of a typhoon on record. The fact that 
the readings at Macao were lower in 1871 than at 
Kong in 1874 does not affect the question, for, as we 
shall see presently, the first-mentioned ])lace always 
suffers more severely than the latter, owing lo the greater 
concentration of the power of the wind at its turning 
poinL 

Many points of interest are connected with the late 
typhoon. It was observed that the clock upon the clock 
tower at Peddar’s Wharf in Hong Kong stopped shortly 
after two, and it has been stated upon good authority that 
five or six other pendulum clocks stopped at the same 
hour. Now, this was exactly the time when the most 
violent throe of wind that was experienced throughout 
the entire night took place; hence we are justified in 
assuming that, at the precise moment when the typhoon 
was at its height, a shock of earthquake probably oc¬ 
curred, pointing to the conclusion that the atthospheric 
disturbance induced physical disturbances in the crust of 
the earth. The possibility of the existence of such a con¬ 
dition has been argued at length by Prof. Lyell in his 
“Principles," where he states that the inhabitants of 
Stromboli are said to make use of the island “as a 
weather-glass," its volcanic disturbances “ increasing 
during tempestuous weather," so that “ the island seems 
to shake from its foundations." He considers that ex¬ 
treme changes in the atmospheric pressure exerted upon 
a vast superficial area might well be deemed to influence 
the confined gases and liquids interposed between the 
* See Nature, v6L v. p, 166. 
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successive layers of strata* That earthquakes ate the 
result of ftiovement amongst these gases and liquids there 
seems little reason to doubt. 

We gather, from the various accounts to hand, that 
the characteristics of the recent typhoon were very 
similar to those of the event of 1871, viz., that it 
came from an easterly quarter, and, after sweeping over 
Hong Kong, reached Macao somewhat later, there culmi¬ 
nating; and, describing a portion of a circle so as to pre¬ 
sent all the appearances of a whirlwind, eventually dissi¬ 
pated itself along the coast upon contact with the high 
land. This typhoon, as might have been expected, 
crossed the estuary of the Pearl River from Hong Kong 
to Macao in less than half the time occupied by the 
typhoon of 1871. The distance is almost forty-five miles, 
and the lowest readings of the barometer were as fol¬ 
lows :—In Hong Kong at 2.15 a.m. and at Macao at 
3.15 A.M. during 1874, against it i\m. and 1.30 a.m. 
during 1871, The rate of progression in the late instance 
was moreover twice as great as that of the West Indian 
hurricanes, which has been computed at twenty to twenty- 
five miles per hour. 

Before wc dismiss the subject it may not be out of 
place to dwell for a few moments upon the probable 
causes which give rise to these “ freaks of nature.” At 
Hong Kong the S.W. monsoon blows from April to 
September, and the N.E. monsoon from September to 
April. It is during the chau^j^e from S.W, to N.E. that 
typhoons usually occur. The theory is this. When the 
cold N.E. monsoon sets in suddenly it strikes upon a 
vast tract of land in Southern China, and on a portion of 
the China Sea warmed by the mild breezes of the oppo¬ 
site monsoon, occasioning rapid precipitation or conden¬ 
sation of vapours, and, as a necessary consequence, an 
extensive vacuum where the rarefied air formerly was. 
Other air then rushes violently in to fill the vacuum, and 
strong breezes, sometimes developing into typhoons, are 
the result. The mingling and collision of the various 
currents at their point of contact also assists the dis¬ 
turbance of the atmosphere. The reason of the gale as a 
rule blowing from the cast is apparent. Inland of the 
coast line is a towering range of mountains, extending 
down to Cochin China, and effectually arresting the rush 
of air from that quarter. The open sea, therefore, is the 
only free point of access. The prevailing direction of 
typhoons at Hong Kong is, in point of fact, very nearly 
that of the N.E. monsoon just commencing, but possibly 
slightly diverted by the remaining influence of the oppo¬ 
site monsoon. Hong Kong, Amoy, and Macao being 
just opposite to the opening between Formosa and Luzon, 
the full sweep of the wind rushes in unhindered towards 
them from the Pacific Ocean. Macao, however, fares 
worst, for it is situated precisely where the typhoon is 
an-csted by the high land of the coast. The lowest read¬ 
ings of the barometer are invariably therefore recotded 
at Macao. 


ENCKE^S COMET 

I HAVE received this morning, from the Observatory 
of Pulkowa, copies of Dr. von Asten's ephemeris of 
this comet, in which the accurate effect of planetary per¬ 
turbation to the approaching perihelion passage (about 
April 13*0 Greenwich time) is included. His positions 
differ less than five minutes of arc from those I have 
already communicated. The comet anives at its least 
distance from the earth on the night of May 3, about 
which time it may be a bright object for the observatories 
of the southern hemisphere. In these latitudes it will 
probably be observed, as in 1842, to the end of the first 
week in April If not detected during the next period of 
absence ot moonlight, as I believe to be mobable, there 
can be no Boubt of its visibility before the February moon 
interlieres. J* Hind 

lir. Bishop^s Observatory, Twickenham, Dec. 22 


FERTILISATION OF FLOWERS BY INSECTS^ 

IX. 

Alpine Orchids adapted to Cross^fcrtilisaiion by 
But ft'fifties 

O family of plants, as far as is known, offers more 
various adaptations of flowers to insects of different 
orders than the Orchids, which have called general atten¬ 
tion to the relation between flowers and insects since the 
admirable description oy Mr. Darwin.*** Of thirty-four 
species of Orchids found up to the present time in West- 
halia, five'* have been observed to be fertilised by 
umble-bees, and partly also by other Apida;; two ^ by 
humble-bees and Diptera; one * by species of Andrcna; 
one ® by Vespa; one" by Apida^, Diptera, and Sphegida^; 
one® principally by Ichneumonid^e; one® exclusively by 
Diptera ; two by minute insects of different orders ; 
and four" by Lepidoptera. Although the fertilisers of 
the sixteen remaining species have not yet been 
observed, still it may fairly be deduced from the structure 
of their flowers that none of tliem, except, perilaps, 
Habeiiaria viridis^ is fertilised by butterflies. Of thirty- 
four species, then, growing in the plain and lower 
mountain region, four, or at the most five, that is to say 
12 to 15 per cent,, are fertilised by Lepidoptera ; whereas of 
five species of Orchids growing in the higher Alpine 
region near the Order, three,or perhaps four,^** that 
is to say 60 to 80 per cent., are adapted to cross-fertilisation 
by butterflies, a proportion which strongly corroborates 
my view that the predominant frequency of butterflies 
in the Alpine region must have influenced the adaptations 
of Alpine flowers. As two of these five species of Al¬ 
pine Orchids are not mentioned in Mr. Darwin’s classical 
work, nor have yet been described with regard to their 
contrivances for fertilisation, I will give here a brief 
account of them. 

Gymnaaenia odoratissima (Figs. 58, 59) produces its 
honey in a nectary only 3.? mm. in length, but the narrow¬ 
ness of its entrance (/^' Ffg. 59) proves it to be accessible 
only to butterflies. These, when inserting their proboscis 
into the nectary, cannot fail to attach to its upper side 
the two viscid discs {d^ d) which lie close together imme¬ 
diately above the mouth of the nectary, and to wliich the 
pollinia are fixed by their caudiclcs. Hence a butterfly, 
when flying away from the flower first visited, bears a pair 
of pollinia upright on the upper side of its proboscis. 
When these are exposed to the air, the membranous discs 
to which their caudicles adhere contract (just as described 
and drawn by Mr. Darwin at p. 80 of his work), which 
causes tlie pollinia to move downwards and outwards in 
such a degree as exactly to strike the stigmatic surface 
when the butterfly inserts its proboscis into the nectary 
of a second flower. 

Near the cataracts of the Adda, between the second 
and third Cantoniera, 2,200 to 2,400 metres above the sea- 
level, I found (July 14) plenty of these flowers, which, in 
accordance with their name, struck me by their highly 
attractive sweet smell ; but although many butterflies 
were visiting a large number of the surrounding flowers, 
some of which were scentless, others but slightly scented, 

» Continued from p. 112. 

® On the various conirivances by which and Foreign Orchids are 

fertilised by insects." London, 1862. 

i On Aix Marta, O. wascuiii, Epipo^unt CmelitU, Ooodyara repens, Spi' 
rantkes autumnaUx. 

^ OrchU maculata^O, UitifoUet* 5 CyPri^diHtn calceolus. 

c Epipactis latifolia. ^ Kptpactis palusirn. 

^ Listera orata, ^ NeoUia uidus^^is, 

(lymnadenUi albida, Itermininm moHorchis, 

“ Orchis pyramidalis, Cymnadenia conapsca, Platanthera bifaiia^ P. 
chlorantha* 

Orchis laxtftora, coriophara, ntihtaris,fusca, and varitig^ia; Baht' 
naria viridist Ufhrys ntuscifera. and apijfera; Cephalanthera pedhm^ 
ensi/Bia, and mhra; Epipactis airaenbens, viridiftora, and ; 

Malaxis palwiosa, LiparU Loesflii, 

JNigriiella angusH/olia, Gymnade^ia oderatzssitmf and 

albidn ; HabenaHa znridis. 

Nigriiella anpisiifolkf^ Gymmd*Hies odamHsswm and eomPHSft and 
perhaps Habtnaria virtdis. 
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Gymnadcnia odoratissima remained almost entirely over¬ 
looked, some specimens of Crambus coulonellusy Dup.,* 
being the only visitors I succeeded in observing during 
sever;! 1 hours. As the possibility of self-fertilisation has 
been lost by the flowers of this plant, it must be supposed 
that its cross-fertilisation by insects happens frequently 
enough to make self-fertilisation useless. Therefore, from 



the rare diurnal visits and from the pale colour of the 
flowers, I am inclined to infer that G, odoratissima is 
more adapted to fertilisation by crepuscular and noc¬ 
turnal than by diurnal Lepidoptera. 

A curious observation on G, odoratissima remains to 
be noticed. In this species, as in most Orchids, the 
labellum (w', Fig. 58), properly the upper petal, assumes 



Fig, sS. —Cymradcuia odtyyniissima. 

flower 7 : i). 

ovary ; sepals; /, petals ; p‘ labellum , 


Front view of the Fig. 5a—Front view of the same llower (14 ; t), with all the ’ 

sepals and petals rcmi>vctl eAcc]ji iJjc nectary. 

a, developed anther ; dd, viscid discs ; n', ludiinculary lateral aiillicrs ; ptK pullinia : si stiema * 

«, nectary; orifice of the nectary; honey.) * * 


its position as the lower lip by the torsion of the ovary ; 
but in somt* specimens which I found, the torsion of the 
ovary had stopped half way in all the flowers, so that 
they occupied a transverse position, directing the labellum 
and the nectary to the right hand, one of the sepals 
downwards, the other upwards. A slight approximation 
to this position is shown by Fig. 59 if compared with 


Fig. 58. This exceptional imperfection of the torsion of 
the ovary of 0\ odoratissima seems to me to be of some 
interest, if we compare it with the normal condition of the 
flowers of Nit^ritella an^ustifolia (Figs. 60-62), in which 
the ovary is not at all twisted, so that the flowers occupy 
just the contrary position to what they do in other Orchids. 
In consequence of this also the function of the upper and 



Fig. 60 -^NigHiNla angustifoUa, 
Perfect flower viewed latcrallVi with 
the labellum (/') in its natural posi¬ 
tion, upwards (3 :1). 


Fig. 61.—The same flower viewed in front, with the labellum 
removed (7 : i). 



Fig. 6 a.~Sexual orirans and nec« 
tary of same flower, in their 
natural position. 


lower sepals and petals is inverted; the labellum (/), 
being turned upwards, here protects the organs of fructifi¬ 
cation, and the sepals and petals opposite to the labellum 
A Fig* 61) afford a landing-place for insects. When 
a butterfly inserts its proboscis into the narrow entrance 
* According to Dr. Speyer's determination. 


of the nect^ («' Figs. 6i and 62), it attaches the viscid 
discs Fig. 62) to its under side; and when it flies 
away, the pollinia, in consequence of the drying up of the 
discs to which they are affixed, undergo an upward and 
outward movement so as to strike the stigmatic surface 
of the flower next visited. Nigritella has probably in- 
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herited the peculiar position of its flowers from the 
ancestors of the family of Orchids, which undoubtedly, 
like the most nearly allied families, possessed an untwisted 
ovary, and the imperfectly twisted condition of the ovaries 
of some individuals of C 7 . odoratissima may be looked at 
as an cflect of atavism. 

Nigritella differs from Gymnadenia odoratissima in the 
position of its flowers, and in being fertilised in the day¬ 
time. Whilst the latter seems to be fertilised especially 
by crepuscular and nocturnal Lcpidoptcra, the former, on 
the contrary, is easily seen to be fertilised by diurnal 
butterflies. In contrast to the pale flowers of G. odora- 
tissima^ those of Nigritella are of a dark purple red 
colour, shining magnificently in the sunlight, whilst at the 
same time they exhale so remarkable a vanilla-like odour 
that I have more than once recognised this species sooner 
by smell than by sight. I have never met with any other 
flower which attracts diurnal Lepidoptera more effica¬ 
ciously than this. When descending from the pass of 
Fluela, towards Zernetz (July 9), during about an hour I 
collected in a small locality the following species, having 
observ^cd them all fertilising the flowers of Nigritellas. 
(a) Rhopalocera: {1) Lyct^ua s^minr^i^s lioit., frequently ; 
(2) Melitcra Athalia Rott.; Argynnis Enphi’osyne L.; 
(4) Hesperia scr^'atula Ramb. var. ? (li) Sphingidae : (5) 
Ino statices L., Alpine varieties, in great number, (p) 
Noctuai: (6) Agrotis occllina W. V., several specimens ; 
(7) Prothymia (cnca W. V. {d) Crambina : (8) Potys 
ailrealis Hb., var. opacalis H.; (9) Diasemia Utterata 
Scop., in great number; (10) Crambus durnctcllus H. var., 
very frequently, (r) Tineina : (ii) species.* In 

the subnival region round “ Quarta Cantonicra,” besides 
Nos. 3 and 5, 1 observed (12) Melittva Parthenie Bkh., 
var. varia ; (13) Zygivna exulans Reiner, both not only 
persevcringly seeking for the honey of Nigritella in the 
sunshine, but also lodging after sunset in the heads of 
their favourite flower, from which in the evening and 
morning numerous individuals could easily be taken off 
which had been killed or benumbed by the cold. 

Hermann Muller 


THE TRANSIT OF VENUS 

D uring the past week a few additional telegrams 
have appeared in the Times ; these, with the 7 'imes* 
notes upon them, in a condensed fonn, we give here. 

From the Hague we learn that the Government has 
received advices from the Dutch expedition sent to 
Reunion for observing the Transit of Venus. The sky 
being cloudy, the expedition was only partially successful. 

The Astronomer Royal has received the following 
telegram from the Sandwich Islands :— 

“Transit of Venus well observed at Honolulu and 
Atooi ; cloudy at Owhyhee. Sixty photographs ; Janssen 
failed ; internal contact uncertain several seconds ; com¬ 
plete disc of Venus seen twelve minutes before ; 120 mi¬ 
crometer measures.” 

From New York irftelligence has been received that 
the observation of the Transit of Venus made by the 
British astronomical party at Honolulu has been success¬ 
ful, except as regards the photographs, which failed. 

It will be seen that the bad news for the English 
plans from New Zealand is fortunately not followed up 
from the Sandwich Islands. There the ingress, at one 
end of a base line stretching to Kerguelen’s Land, has 
been secured, and if the observations have been success¬ 
ful at the latter place, Delisle’s method can be applied for 
the ingress. 

The telegram from New York is enough to give rise 
to some uneasiness. The first telegram stated that 
the Transit* was well observed at Honolulu and Atooi, 
while there were clouds at Owhyhee; and then followed 

* For all the names 1 amfinclebted to Dr, Speyer, of Rhoden. 


some statements which might have applied cither to 
Owhyhee solely or to the whole attempt. From the la«t 
telegram wc learn that the photographs failed at Honolulu, 
where in the telegram to the Astronomer Royal it was 
stated that the Transit had been well observed. There 
is, therefore, a distinct strengthening of the idea that the 
remarks “Janssen failed,” “internal contact uncertain 
several seconds,” apply to all the stations. We sincerely 
trust this may not be so, for the whole value, to the 
English plans, of the occupation of Kerguelen’s Land is 
that observations of ingress may be made there to cor¬ 
respond with those made in the Sandwich Islands,—the 
ingress being accelerated in these latter and retarded at 
Kerguelen. A long experience with transits of Mercury 
and solar eclipses has now convinced astronomers that 
corresponding observations mean observations made by 
similar instruments under similar conditions. For 
instance, it will be useless to compare an eye observation 
of a contact made at the Sandwich Islands with photo¬ 
graphs of the contact made by Janssen’s beautiful con¬ 
trivance at Kerguelen, whence we are not afraid of hearing 
that “Janssen failed,” for Father Perry, in whose charge 
the revolving ?.,pparatus is, is one of the very few men 
long practised with astronomical instruments who form 
part of the English staff. 

Lord Lindsay telegraphs to Lady Lindsay from the 
Mauritius :— 

“ Transit observed; last half satisfactoiy. Good 
photographs, measures, and time determination. Alto¬ 
gether well satisfied.” 

The private expedition of Lord Lindsay to the Mauritius 
deserved to succeed. We regret that the degree of success 
obtained is not so high as that which Lord Lindsay’s 
energy, skill, and care had merited. Had observations 
been secured here and at Reunion at the commencement 
of the Transit, both Mauritius and Rdunion would have 
been Delislcan stations for observations of ingress— 
almost, indeed, as good as Kerguelen’s Land, where it is 
to be hoped the official astronomers have obtained obser¬ 
vations to pair with those made at the Sandwich Islands. 
But, as Lord Lindsay saw nothing of the beginning 
(ingress), and as the sky was cloudy at Reunion, the 
parties at Kerguelen’s Land are now the only hope of the 
Delisleans, and this makes one regret all the more that 
the Americans were foiled in their attempt to occupy the 
Crozets. But Lord Lindsay’s hopeful telegram evidently 
means that he has obtained enough photographs and 
measures to employ with advantage the direct and helio- 
metric methods of determining the least distance of 
centres ; these methods being precisely those which the 
German parties, also in the Mauritius, were to employ, 
obtaining corresponding observations at Chefoo, in the 
north of China. 

The Times Malta correspondent writes under date 
Valetta, Dec, 15:—“The Transit of Venus was dis¬ 
tinctly witnessed at Malta on the Qlh inst. The external 
egress of the planet from the sun occurred precisely at 
7.26 A.M. local mean time.” 

Aletbourue, Dec. 29.—Intelligence from New Zealand 
announces that the American astronomer, Prof. Peters, 
was successlul in his observation of the Transit of Venus. 
The German expedition to the Auckland Isles also 
achieved satisfactory results.” 


THE SPECTROSCOPE AND THE TRANSIT OF 
VENUS 

A RECENT article in the Times (Dec. 24) speaks of 
the application of the spectroscope to the observa¬ 
tions of transits ; it is so much to the point that werepro^ 
duce a portion of it here :— 

The news from Malta which we gave yesterday of tibie 
unhoped-for observation of extemSi egresa thme iindet 
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good conditions, coupled with the further information 
which we published on Tuesday, detailing the care 
taken at Jassy to insure the accuracy of the obser¬ 
vation of external contact at* egress by Doctors Weiss 
and Oppolzcr, furnishes a good opi^ortunity of re¬ 
ferring to the whole question of such contacts, and of 
pointing out an almost general omission in the scheme of 
observations. ... 

A few general considerations will show how, in the 
opinion of some competent jxidgcs at all events, there 
is a remedy for such a state of uncertainty as we have 
described in the case of external contacts. We have first 
the essential consideration which underlies the various 
methods of utilising a transit, that when Venus is as near 
to us as she is on the occasion of a transit—Venus, of 
course, is always nearest to us when she is between us 
and the sun—unless she be exactly between us and the 
sun, so that wc can use the sun as a screen or back¬ 
ground, and see Venus moving like a black spot upon it, 
she will not be visible to us at all, as her bright side will 
be turned away from us. To point this statement we 
may remark that this is not the case with Mars, the path 
of which planet lies outside ours. Mars, in fact, is 
brightest and best visible when nearest to us, and his 
distance has been measured, as astronomers have just 
measured the distance of Venus, by using the longest 
possible baseline on the earth and determining the appa¬ 
rent change of place of Mars among the stars as seen from 
the opposite points, thus using the stars as a background. 
The pr-cjcesses, it is true, are different in their details, but 
the s..me in intention. The special observations of 
ingress, egress, nearest approach to sun's centre, and the 
like, in the case of Venus, arise out of the fact that the 
only available screen is a limited one and of a certain 
shape, and, it may be said, are so many contrivances 
which enable us to use the centre of the sun's disc, as we 
use a star in the observations of Mars. In cither case, of 
course, whether we determine the distance between the 
earth and Mars or the earth and Venus, we determine 
the distance of the sun and the dimensions of the whole 
solar system. 

Now, within the last few years it has been established 
that the sun, with its sensibly circular boundary which we 
see every day—the screen which we use in the case of 
transits of Venus—is by no means the whole of the sun ; 
it is only the central brighter portion of it. An exterior 
nebulous mass, feebly luminous compared with the central 
one, lies outside it, and in consequence of its feeble light 
it is quite invisible to us, except during total eclipses of 
the sun, when the moon cuts off the brighter light of the 
central portion, and allows us to see the exterior, irregu¬ 
larly-bounded one, extending for liundreds of thousands 
of miles away into space in all directions. 

Although, as we have said, this exterior portion cannot 
be seen, except during eclipses, in consequence of the 
strong illumination of our atmosphere near the sun's 
place, the lower brighter parts of it can yet be rendered 
visible without an eclipse by the use of a spectroscope, 
and it is no exaggeration to say that by the aid of this 
instrument a large part of the sun outside that part of 
it ordinarily visible can be seen as sharply and as con¬ 
veniently as any part of the sun's surface can be observed 
by a telescope. 

The method by which this is accomplished will be 
easily understood by anyone who will take the trouble to 
look at the flame of a candle, the wick of which has been 
almost covered with common salt, through one of those 
“ drops,” triangular in section, which form part generally 
of a common lustre or a chandelier. A small prism will, 
of course, be better still. If the drop ” or prism be held 
close to the eye and upright, some four or five yards from 
the candle, at such an angle that the flame can be seen 
through it, a perfect yellow image of the wick and dame 
wdl be seen. Besides this image there will be a blaze of 


colour to the right and left of it, but the yellow image of 
the daipe will be bright^ than the rest 

Now, common salt is a compound of sodium with 
chlorine, which compound is decomposed by heat; and 
it is the vapour of the metal sodium set free w*hich gives 
us, at the heat of the candle flame, light of one colour 
only, which cannot be dispersed or split up by the prism. 
The flame of the candle, on the other hand, gives out 
white light, which, being composed of light of all colours, 
is split up by the prism ; so, while the prism has no 
action on the one, it has an enormous action on the other, 
and as a result gives us a perfect image of the flame, 
built up by the simple light of sodium vapour, brighter 
than the spectrum of the flame itself in that region. 
Further, the white light of the candle gives us no clear 
image, because in fact there are millions of images of 
every tint superposed; so that we get but a confused 
rainbow effect, due to the white light. The exquiske 
sodium image of the flame is due to the fact that there is 
no overlapping ; and again, the reason that the addition of 
the salt to the flame, while it scarcely increases the light 
of the candle, gives us a spectral yellow image brighter 
than the background, is easily explained by the fact that 
in this part of the spectrum, as the coloured band is 
called, the sodium light is helping the yellow light of the 
flame, which gets no such help in other parts of the 
spectrum. 

Now, wc know as a matter of fact that the exterior 
regions of the sun give a spectrum similar in character to 
that given by the sodium vapour in the candle flame, and 
that the sun itself gives us a spectrum similar to that of 
the ordinary flame of the candle, and that it is because 
our air is illuminated by light of this kind stronger than 
the light of the external part of it that it is invisible 
to us. 

To see, then, the external regions of the sun to which 
we have referred, the physicist looks at them through a 
prism, as in the candle experiment; in fact, he uses many 
prisms to spread out to the utmost the sun-light reflected 
to us by our intervening atmosphere, which ;sunlight, as 
wc have seen, has a spectrum similar in its nature to the 
spectrum of a candle flame. When he has done this he 
sees the images of the strange forms in these external 
regions, as the yellow image of the candle was seen, the 
light producing which was concealed by the brighter light 
of the flame till the prism was brought into play. Of 
course, he knows now exactly in what part of the spectrum 
the light which they give out is to be found. He knows 
that all round the sun there is an atmosphere of vividly 
bright hydrogen, the light of which is red ; he therefore 
looks in the red part of the spectrum, and the atmospheric 
veil being withdrawn by the prism in the way we have 
stated, he is enabled to trace by the red light given out 
by the hydrogen exactly what the hydrogen is doing, and 
where it exactly is. lie knows that magnesium is some¬ 
times ejected from the sun with terrific force into this sea 
of liydrogen. and he knows that the light of magnesium 
vapour is green, so he examines the green part of the 
spectrum and so observes the exact size and shape of 
these volcanic bursts of magnesium vapour. 

We then come to the point of this long digression. 
When we bring the spectroscope into play the sun is made 
larger; outside the round disc there is discovered a con¬ 
tinuous envelope extending to various heights, which wc 
can observe. Our screen, therefore, is increased, and 
exterior contacts are exterior contacts no longer, if we can 
manage to see Venus passing over the newiy-discovered 
region before she reaches the disc. 

How, then, can this be accomplished ? There are three 
ways in which this can be accomplished. We have first 
that ordinarily employed in observations of the chrpmo^ 
sphere—as the newly-discovered region which surrounds 
the sun and can be spectroscopically observed without an 
eclipse is called, we have next a method devised by 
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Father Secchi; and still a third, independenily hit on by 
several investigators. 

In the method ordinarily employed, in order to avoid 
as much as possible the overlapping of images of sensible 
breadth (which prevented the white light of the candle 
ilame from giving us even a distant approach to a pure 
spectrum), the light is allowed to fall on the prism through 
a very fine slit of a certain height. On this slit an image of 
the sun is thrown by a fine telescope. If the whole length 
of the slit is immersed, so to speak, in this image, we 
shall see nothing but the spectrum of the part of the disc 
which falls on the slit. If it is only half immersed in it, 
we shall see less of the spectrum of the disc, but we shall 
see also the spectrum of the chromosphere, as the oblite¬ 
rating effect of the reflection of the sunlight by our air 
has been destroyed by the prisms. 

This spectrum will consist of bright lines, and if we can 
manage to place the slit on the precise spot occupied by 
Venus the lines will be broken, as the chromosphere will 
be eclipsed in this part by the planet ; and wc enn follow 
the planet’s motion until the break in the line travels 
down to the spectrum of the sun ; this will mark the 
instant of exterior contact at ingress. At egress the pro¬ 
blem is simpler, as the actual place occupied by the planet 
prior to external contact can be seen by an observer set 
to watch the sun’s image on the slit of the spectroscope. 

An obvious objection to this method, if a better one can 
be found, lies in the fact that Venus has, as it were, to be 
‘‘ fished for ” prior to external contact at ingress, and that 
the slightest error in following the planet’s motion would 
render the mode of observation useless. 

The next method is one devised by Father Secchi. 
Using a spectroscope as before, instead of throwing a 
simple image on the slit, by an object-glass merely, he 
throws a spectrum of the sun on the slit by means of 
prisms, placed either before the object-glass or between 
it and the slit. He states that by this method the solar 
disc is seen with its spots and edge quite clearly defined, 
and that the spectral lines of the chromosphere are also 
seen. Further, the slit can be opened wider with advan¬ 
tage than under the first method. It is clear, therefore, 
that when Secchi’s method is employed, if it does all that 
he says it docs, observations of exterior contact would be 
easy. 

The third method is a photographic one, and if it 
succeeds at all would do away with the main objticlion to 
the first two. A reference to the candle experiment will 
make it quite clear. If we imagine for a moment the 
white light of the ordinary flame of the candle to be 
abolished, it is clear that wc should sec nothing but the 
pure yellow image due to the monochromatic vapour of 
sodium. Similarly, if we imagine the light of ihc sun 
abolished, wc should see the whole ring of the chromo¬ 
sphere if we looked at it through a simple prism, as a ruig^ 
□r as a scries of rings, according to the kinds of light 
given out by the vapour of which it is composed (the 
rings taking the place of the lines when we use a slit). 
In this way the chromosphere and the coronal atmo¬ 
sphere which lies outside it were actually seen in their 
true ring-like form by Prof. Respighi and Mr. Lockycr in 
the Indian eclipse of 1871, the light of tJie sun being 
temporarily abolished by the interposition of the moon. 

In the third method, then, instead of a slit, a disc is 
used. All the sun is thus hidden, with the exception of a 
very'small ring at the extreme edge, underlying the 
chromosphere. It is certain that the whole ring of 
chromosphere can thus be photographed every day the 
sun shines, as it is now observed on every such day by 
Mr. Seabroke at the Temple Observatory at Rugby 
School; and it is believed that the lower surface of the 
chromosphere can be thus photographed as hard as the 
outline of the «un itself, for there are many favouring 
conations which, however, it would take us too long to 
enter upon in this place. 
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It is clear that by the application of this method there 
is a possibility of obtaining a whole series of photographs 
both before and after Venus is seen on the sun, and it is 
also clear that the method can only be tested on the 
occasion of a transit. 

We know that Lord Lindsay’s expedition, which has 
been organised with a completeness which puts our official 
programme into the shade, is to test Srechi’s metho 1, 
and that Dr. Janssen was to use some spectroscopic u- 
bination. The Italian parties, as we have already men¬ 
tioned, were to limit themselves to external contacts as 
observed by the spectroscope, but their Government 
subsidy came so late that it is certain they wcie not 
equipped in the most complete manner, and it is probable 
that their original programme has been considcraljly 
curtailed. 

Although th<' spectroscope forms no part of the equip¬ 
ment of the English parties, as it certainly should have 
done, seeing tliat lh< y intended to observe contacts more 
than anything else, wc may still hope thjit some of the 
methods will have been t ssed, and that the value of the 
aid they bring to obbervations of external contact may be 
determined. 


NOTES 

The licljjian Academy ui Sciences have conferred upon Prof. 
Huxley, Sec. R. S.. the dignity of Foreign Associate. Such a 
step on the pan of so very Catholic a body may make amends 
for the anathemas of the Tri^h prelates. 

Wk are gl.ad to be .alilc to contradict a statement which has 
appeared in some of the papers that Prof. Bunsen was about to 
leave Heidelberg. He has, we learn, no intention of doing so. 
The loss of I’lofessors Kirchhoil and Kdnigsberger is one which 
this University will fiel most severely, and we cannot help 
wondering what the authurilies at Cailsruhe were about to 
render it possible for two such men to be tempted away. Prof. 
Kirchhoff has declined the directorship of the Solar Observatory 
at Potsdam, and goes to Berlin as free Academician and as 
Professor in the University ; Prof. Konigsberger has accepted 
tlic post of Jkufessor at the large Polytechnic School in Dresden. 

The scientific results to be obtained from Arctic exploration 
will be carefully attended to in making the arrangements fur the 
forthcoming Arctic exiieditiou. Each oiTicer will take up a 
special branch of scientific investigation, and will devote himself, 
during the interval between his appointinenl and the sailing of 
the expedition, to acquiring such knowledge as will enable liiin 
to exert his energies most use (ally. There will also be a civilian 
naturalist or geologist in each ship, who will be carefully selected 
with reference to special knowledge and other qualifications. It 
is possible also that an Engineer officer may accompany the expe¬ 
dition, with charge of magnetic and pendulum observations. 
Some of the men forming the shi[)s’ companies will also be 
selected for their special qualifications. Among these, a dog- 
driver, named Karl Petersen, formerly cooper at the Danish 
settlement of Upernavik, has already been entered. There will 
also be three ice quarter-masters in each ship, chosen from 
the crews of the whalers, and one of the first duties of Capt. 
Markham on his arrival in England will be to ptocecd to Dundee 
for the purpose of selecting and entering these men. Capt. 
Markha.n was telegraphed for to Lisbon on the 20th, and is 
expected to arrive in London this week. 

Lieut. Beli.ot, brother of the unfortunate Bellot, the Arctic 
explorer, to whom we alluded in a recent number, has obtained 
leave from the French Government to volunteer for the English 
Arctic Expedition. 

On Dec. ii, at 4.45 A.M., a severe shock of earthquake was 
felt by Gen. Wansouty and two friendsi who intended to spend 



174 


the whole of the winter on the top of the l*ic clu Midi, 
one of the highest summits of the Pyrenees. It is curious to 
notice that at the same moment, Dec. lo, 10.30 i*.M., a similar 
shock was felt in America, round Winchester, on the Washington 
heights, alongside the banks of the Hudson. Are these two 
commotions related to each other ? 

The weather has lately been so dreadfully boisterous in the 
Pyrenean ranges that the Meteorological Observatory situated 
near the crest of one of the peaks lias l>eeii almost demolished, 
Gen. Wansouty and liis two friends being obliged to leave the 
place on the l8lh at daybreak. They managed lo reach on the 
same day at midnight, after sixteen hours travelling in the snow, 
a small inn at Grisp, where they received every attention and 
were quite safe. 

The advices from the south arc unanimous in stating that un¬ 
precedented masses of snow have fallen, not only in the Pyrenees 
and the Alps, but also in Spain, where they have put a stop to 
the warlike operations. On Thursday, Dec. 24, a thaw occurred 
in Paris, as well as in l.ondon and many other jilaccs, with an 
unprecedented rapidity. 

Thk number of railway accidents which befelj English travellers 
on Christmas-evc lias created quite a sensation in Erance. It is 
worthy of notice that in that country there is a regular .staff of 
accomplished engineers, duly qualified by previous instruction, 
and paid by the Government to inspect the several lines and 
ascertain whether all proper measures for security have been 
taken by the companies. Nothing is left to haphazaifJ, but 
everything is subject to a close and severe examination. "I'he 
consequence Is, that although the traffic 011 certain French lines 
is not less than on some of the main English ones, the accidents 
are less frequent and not attended with such disastrous results. 

In reference to the fact that German plants weic found in 
French soil after the German invasion, we may slate that a simi¬ 
lar phenomenon has been observed before. Lepidium draba was 
introduced into England by the J'higlish troops who failed in the 
attempt to land on Wakheren in 1809. The gain from the herb 
was probably greater than the loss from the war. In 1814 many 
plants from the Don became acclimatised in the Kbone valley 
and vicinity of Paris. I'lie most notable improvement on record 
of any spontaneous flora is perhaps the addition to the Alsatian 
grasses by the introduction of Algerian species. These ])lants, 
altliqugh coming from a warm climate, have secured a firm foot¬ 
ing in their new home, and rendered fertile a number of places 
which had remained up to that time barren and fruitless. 

On Dec. 23, the French (Geographical Society, under the pre¬ 
sidency of Adminl La Roncierc le Noiirry, held its annual dinner. 
Toasts were drunk with enthusiasm to the union of nations liy 
science, and to the crew and ofliccns of the Challenger, 

At the last meeting of the Paris Academy of Sciences, M. de 
Lesseps announced the capture of a female shark in the Suez^ 
Canal, containing in its abdomen (?) twelve young sharks, all 
living, and varying in length from twenty to twelve centimetres. 
This fact, adds M. dc Lesseps, tends to show that the shaik is 
truly viviparous. 

A KEW days ago the French Government received from Belgium 
four hundred carrier pigeons presented by acolumbophile of tliat 
country. These animals will be sent to the acclimatisation gar¬ 
dens, where a central dove-house is to be erected for the Minis!ty 
of War. 

In the printed book department of the British Museumi coMtant 
complaints have been made for years by the employes regai'ding 
the injurious effect of the atmosphere on their health. Quite 
recently Mr. Warren, head of the transcribing department| ha® 
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died, apparently from no other cause than the poisonous effect 
of the foul air he was compelled to breathe for many hours every 
day. His frequent complainU were listened to with apathy by 
his superiors, and notwithstanding the medical testimony by 
which he was backed, no attempt was made to remedy the evil. 
Mr. Warren's is a very hard case. He was only thirty-eight 
years of age, and leaves a widow and two young children, 
besides others who were dependent on him for the means of life. 
He had been in the Museum fur twenty years, was a most effi¬ 
cient employs^ and a general favourite. We hope the attempt 
which is being made to get a pension for his widow from the 
Civil J.ist will be successful. He, however, has not been the 
only suflferer. The young men in his room are all more or less 
affected, some of them being under medical care. We certainly 
think that an investigation ought to be made into the justice of 
the frequent complaints as to the bad ventilation of many 
parts of the Museum, not even excepting the spacious reading- 
roi)m. It is even said that had it not been for this cause, the 
accomplished Emanuel DeuUch might yet have been among us. 
Indeed, it is Iiintcd that the entire management of the printed 
book department requires looking into ; the public money being 
by no means spent there to the best advantage. 

A VERY interesting letter appears in Monday’s Times from a 
correspondent on bt)ard the Challengei\ describing tlie voyage 
from Cape York to 1 long Kong. Details are given of visits to 
several islands in the Malay Archipelago, in which collections of 
animals and plants were made. The results so far are said to be 
very satisfactory, and the Challenger has arrived in port with 
every store bottle and case in the .ship filled up. With regard to 
the temperature of these eastern seas visited by the Challenger^ 
the Times correspondent says; —‘‘ITiey are, in fact, a chain of 
sunken lakes or basins, each surrounded and cut oft' from the 
neighbouring waters by a shallower rim or border. The water, 
down to a depth equal to that on the border, is able to circulate 
freely, and gradually cools as wc descend ; but the whole mass 
below, having no means of communicating with the outer waters, 
remains at the same temperature as that of the water flowing 
over the floor of the rim ; or, in other words, the icy-cold water 
travelling north along the floor of the ocean from the Antarctic 
Seas, which is found in all the deep open channels, cannot 
obtain admission through or over the surrounding rim. Thus, 
we can now”affirm with certainty that the sea immediately cast 
of 'Ibrres Straits, although having a depth of 2,450 fathoms, is 
surrounded by an elevated rim, having no deeper water over any 
part of it than 1,300 fathoms, all the water below that depth 
being at a steady temperature of 35''. The Banda Sea, which is 
2,800 fathoms deep, is cut off at a depth of 900 fathoms ; tbe 
Celebes Sea, which is 2,600 fathoms deep, is cut off at a depth 
of 700 fathoms; the Sulu Sea, which is 2,550 fathoms deep, is 
cut off at a depth of only 400 fathoms, all the water below that 
depth being at a temperature of 50”. On the other hand, we 
find that the Hojucca passage is open to at least the depth of 
1,200 fathoms, and the China Sea to 1,050 fathoms, the greatest 
depth yet obtained in them.'* 

The following is a list of the Council elected at the recent 
amiiversaiy meeting of the Institution of Civil Eugineers:— 
J''resident, Thomas Elliot Harrison. Vice-presidents—William 
Henry Barlow, F.K.S., John Frederick Bateman, F.R.S., 
fleorge Willoughby iremaHS,'aBd George Robert Stephensoa. 
Me mbers—James Abemethy, Sir William George ArflUKsong, 
C.B., F.R.S., Sir Joseph WiUiam Bazalgette, C.B., George 
Berkley, Frederick Joseph Bramweil, F.K.S., George Barclay 
Bmce, James Brunlees, Sir John Coode, William Pole, F.R.S,, 
Charles William Siemens, D.C.L., F.R.S., Sir Jose^ Whit¬ 
worth, Bart., F.R.S., and Edward Woods. Assodates—Major 
J. M. Bateman-Champain, R.Ei, John Head, and CoL Chaiiles 
Pasley, R.E. 
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From the Indian papers it appears that Ibe expeditiun 
despatched from British Barm ah to Yuoan was to travel, not by 
any npw route, but by the one which Major Sladen followed 
soote sU ycara ago. It was to start, in fact, from his point of 
departure, Bhaipo, proceeding thence to Momein and Talifu, 
From the last-named city, once more subject to a Chinese 
governor, it will sail down the mighty Yangtse, with, Shanghai 
for its hoal goal. The exploring parly is commanded by Col. 
liorace Browne, one of the most distinguished officers of the 
Burmab Commission. Mr. Ncy Elias is a member of the expe¬ 
dition, and Dr. John Anderson, who goes as scientihc officer, 
with a small staff of Eurasian and native collectors, is already 
well known as a member of the former expedition to llhamo 
and \ unan. If the present party succeed in reaching Shanghai, 
they will be the first Europeairs who, at least since the days of 
Marco Polo, have ever matle their way through China from the 
West* 

It b with somewhat mingled feelings that we have perused 
the Report of the ''Botanical IxicaJity Record Club ’* for 1873. 
Any addition to our knowledge of the geographical distribution 
of British plants is very valuable, and tlie Recorder and his corre¬ 
spondents have industriously compiled much useful and interesting 
observation. But what chance remains of the permanence of 
our rarer plants when their localities are published in this way? 
We are glad to find that one of the rarest and most interesting of 
British plants, the Body’s Slipper, Cypripeduim Calceolus^ has 
been found in several other localities in the woody magnesian- 
limestone denes of Dm haiu, besides the original one of Castle 
Kden ; the exact spots are wisely withheld. 

Mr. R. RouTLKDUi:, B.Sc., K.C.S., has been appointed to 
the JVofesso ship of Natural Philosophy at the Bedford College, 
York PLice, Lecture rooms and a chemical lalioratory fitted 
with the requisite appliances for the practical teaching of physi¬ 
cal science are in course of preparation; but pending the comple¬ 
tion of the^c, aridiigements have been made to commence the 
next session with an elementary course of experimental lectures 
on heat, in another apartment of the College. 

SuRaEON-MAjoR Day, F.Z.S., Inspector of Fisheries in 
India, has recently issued a second report on the fisheries of 
India and Burninli, which treats of the sea fisheries of those 
countries, and uf the principal customs affecting the supply of 
fish. The case of the fisheries in the East is entirely different 
from that in this country. In India, the chief subject of investi¬ 
gation is how to augment the working ol the sea fisheries; in 
(ireat Britain, one of the main objects of the Jlegislature in the 
various inquiries that have been made lias been to see if they 
were being overworked, and to devUe means for their preserva¬ 
tion and protection. Although certain customs exist which, if 
obs'erved on a large scale, would seriously affect the fisheries of 
India, still the g ncral facts seem to prove that there are not 
sufficient means for properly capturing and utilising the natural 
supplies of fi h. One of the principal defects is the want of 
quick means of carriage of the fish to the inland towns; to 
secure a supply of fish in the interior, it is necessary to salt them, 
and a great impediment to the trade in salt fish is the Govern¬ 
ment tax on suit. On this point Dr. Day’s remarks are very ira- 
purtani. He says : It may be well to decide whether it is 
humane or even prudent, in a sanitary 2:)oint of view, to make 
the price of salt so excessively high that it cannot be used to 
preserve fish with, and thus compel the people to go without or 
o^naume it putrid or rotten. We read that ‘ in Bergen there are 
two lar^e hoapitab devoted exclusively to the treatment of 
patients suffering from a peculbr form of disease brought on by 
eating badly-cured fi.sh ; the disease is a mixture of leprosy and 
elepl^ntiasis ’ (both common in Orissa). In Ireland, in 1645, 
we are told that the leprosy was driven out of Munster by the 


EngiUb, the disease being due to the people eating foul salmon 
or those out of season. This was prohibited, and the pro- , 
hibition enforced 'whereby hindering these barbarians against 
their will to feed on that poisonous meat; they were the cause 
of that woeful sickness which used so mightily to reign among 
them, but hath in time been almost abolished.’ The collector of 
Ratnagiri states that the high duty on salt is undoubtedly a source 
of epidemics and other serious illnesses induced by eating imper¬ 
fectly prepared fi.sh. I think the foregoing extract sufficient to 
show that compelling a population to eat rotten fish may be a 
rather impolitic act.” 

The Council of the Society for the Promotion of Scientific 
Industry, the head-quarters of which are at Manchester, has 
decided to give gold, silver, and bronze medals for excellence 
and novelty in the various classes of exhibits at the exhibition of 
implements, machines, and [appliances for the economising of 
labour, wliich is to take place in Manchester in 1875. The 
arrangements for the Exhibition are progressing satisfactorily, 
and space has been secured by many high-class engineering and 
other firms. 

The tenth number oi the third volume of the Bulletin of the 
Museum of Comparative Zoology consists of an article on the 
Ophiun(Lt‘ and Asirophyiui<r^iACi 2XiCi new, by Theodore Lyman, 
in continuation and rectification of previous memoirs on the same 
subject. Many new species are indicated, principally from the 
Philippine Blands, where they were collected by Dr. Semper, 
from w’huin they ])a.ssed into the possession of the Museum of 
Comparative Zoology. The memoir is illu.straled by seven plates, 
showing the anatomy of the Op/iiunWo’, the growth of spines, 
hooks, and stumps, the formation of armed spines, A:c., and the 
characters of the new species. 

The additions to the Zoological Society’s Gardens during the 
past week include two Hardwicke’s Mastigures (Uromastix 
har.hoirk'n) from India, presented by Lieut.-C’ol. C. S. Sturt; a 
Nicoliar J’igeon [yCalurias mfohanrd) from the Nicobar Islands, 
]ireiientcil by Capt. R. J, Wimberlcy ; two Bonnet Monkeys 
{Macacus radiaiu^) from India, presented by Mr. L. Miller and 
Miss J. Watt; two Mazaine Deer {Cfrvtts campestris) from 
South America, purchased ; a Paradise Whydah Bird { Vidua 
paradisi'a)^ a I‘in-tailed Whydah Bird [Vidua principalis) Itom 
West Africa, received in exchange. 


THE PRESENT CONDI 7 VON OF THE ROYAL 
SOCIETY 

[Extracted from the Presidents Address at the Anniversary 
Aleeting .) 

T has been represented to me that, the Royal Society 
being now, after eighteen years of temporary accommodation, 
settled in tpiarters ol which we hope to retain undisturbed 
occupation for some generations to come, an account of the 
present posin >n of the Socieiy in respect of our more impor- 
tint possession.^, foundations, and functions, and our relations 
to the Government, would not only be generally acceptable, 
but might even be required uf me by that large and increasing 
class 01 Fellows who live far from our doors. This class 
now numbers as nearly as possible one half of the Society, 
few of whom can be even occasional attendants at our meetings ; 
and if to this class ol absentees l)e added the large number of resi¬ 
dents within the metropolitan district whose avocations prevent 
their attending, it will not surprise you to hear that (a.s 1 have 
ascertained by careful inquiry) a very large proportion of our 
fellow members know little of the Society’s proceedings beyond 
what appears in our periodical publications, nor of our collect 
tions, nor of the tenure under which we occupy our apartments 
under the Crown—and that many have never heard of the funds 
we administer, whether our own or those voted by Parliament in 
aid of scientific research, nor of the fund for relief of the nepeS; 
sitous, nor of the gratuitous services rendered by the Society to 
various departments of the Government. 
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Unlike the great Academies of the Continent the Royal 
Society has never puhlished'^an almanack or annuaire containing 
information upon its privileges, duties, constitution, and manage¬ 
ment. Particulars on these points are for the most part now 
accessible to tlie F'ellows only by direct inquiry, or through the 
Cojncil Minutes ; and these, to non-resident Fellows, are prac¬ 
tically inaccessible. In my own case, though I have long been 
a resident Fellow and had the honour of serving on your 
Councils for not a few years, it was not until 1 was placed in 
the position 1 now hold that I became aware of the number and 
magnitude of the Society’s duties, or of the responsibility these 
impose on your officers. 

It is upwards of a quarter of a century since an account of 
the foundations that then existed and the work the Society then 
carried on was published in Weld’s valuable but too diffuse 
“History of the Royal Society.” These have all been greatly 
modified or extended since that period ; and many others have 
been added to them ; so that the time has now arrived when a 
statement of the large funds applicalde to scientific research 
which the Society distributes, the conditions under which these 
are to be applied for, and other particulars, might with ad¬ 
vantage be published in a summary form and distributed to the 
Fellows annually. 

—Alter the financial statement made by the auditors, 
you will, 1 am sure, conclude that there is no cause for appre¬ 
hension in respect of the Society’s funds or income ; and when 
to this 1 add that the expenses of removal from the old house, 
including new furniture, amount to 1,300/., and that the volume 
of Transactions for the presest year will contain eighty-six 
plates, the largest number hitherto executed at the Society’s cost 
within the same period, you will also conclude that there is no 
want of means for providing illustrations to papers communi¬ 
cated to us for publication. 

The landed property of the Society, as stated in the printed 
balance-sheet now before you, consists of an estate at Acton, in 
the neighbourhood of London, and an estate at Mablethorpe, 
Lincolnshire, each yielding a good rental. The Acton estate, 
at pr. sent on lease to an agricultural tenant, is planned to be let 
as building land, for which it is favourably situate, and will thus 
become increasingly valuable. 

The subject ol the tenure under which the Society holds the 
apa:tments we now occupy w^as brought up on a question of 
iijsurancc. That question has been satisfactorily stilled by 
reference to the Treasury ; but it may still be worth while 
briefly to state the facts which the Council considered as 
furnishing valid grounds for appealing against the requirement 
to insure, and for at the same time requesting an assurance that 
the permanence of our tenure is in no way weakened by our 
removal to this building. These are : that when the ajjart- 
mcrits in Somerset House were originally assigned to the So¬ 
ciety by command of George HI., they were granted “during 
the pleasure of the Crown, without payment of rent or any other 
pecuniary consideration whatever; ” that the Society was not 
required to insure either in Somerset House or old Burlington 
House; that when the Society removed at the request of the 
Government from Somerset House and accepted temporary 
accommodation in Burlington House, it was under the wiitten 
assurance of the Secretary of the Treasury, addressed to the 
rrcsiueut of the Society, that the claims of the Society to 
“permanent accommodation should not be thereby in any 
respect weakened ; ” that in the debates on the estimates in 
1857, the Secretary of the Treasury stated, in his place in 
Parliament, thit “the Society could not be turned out of 
Somerset House without its own consent,” and that “it was 
entitled to rooms by royal grant. ” 

To this appeal the Loras Commissioners returned a satisfac¬ 
tory answer; and their letter, dated October 27th last, assures 
us “that there is no intention on the part of the Treasury to 
alter the terms on which the Royal Society holds its appoint¬ 
ments under the Crown; the conditions of the Society’s tenure 
will therefore be the same as those on which it occupied rooms 
in Somerset House, and was subsequently transferred to Bur¬ 
lington House.” 

While feeling it my duty to lay these details before you, j 
must accompany them with the assurance that nothing has 
occurred during this correspondence to disturb the unbroken 
harmony that has existed between her Majesty’s Government 
and the Royal Society, ever since our occupation of apartments 
nnder favour of the Crown. 

On every occatton of change of quarters the Society has 


received abundant proofs of the regard shown by the Govern¬ 
ment for its position, requirements, and continued prosperity; 
and there is, 1 am sure, every disposition on the p^t of tne 
Government to recognise the fact that the privileges conferred 
on the Society are fully reciprocated by the multifarious aid and 
advice furnished by your Council in matters of the greatest im¬ 
portance to the well-being of the State. 

The practice of ejecting Fellows of the so-called privileged 
class whose qualifications were limited to accident of lineage or 
political status, has been viewed with grave dissatisfaction by 
many, ever since the election of ordinary Fellows was limited to 
fifteen. The Council has in consequence felt it to be its duty to 
give most careful attention to the subject, which it referred to a 
committee, whose report .has been adopted and embodied in a 
by-law. 

The privileged class consisted, as you are aware, of certain 
royal personages, peers of the realm, and Privy Councillors 
(Statutes, Sect. iv. cap. i); and they were balloted for at any 
meeting of the Society, after a week’s notice on the part of any 
Fellow, without a suspended certificate, or other form whatever. 

The committee reported that it was desirable to retain the 
power of electing, as a “privileged class,” persons who, while 
precluded by public duties or otherwise from meeting the 
scientific requirements customary in the ca:»c of ordinary Fellows, 
possessed the power and had shown t!ie wish to forward the 
ends of the Society, and recommended that the class should be 
limited to the princes of the blood royal and members of her 
Majesty’s Privy Council. And with regard to the method of 
election, they recommended that a prince of the blood royal 
might be publicly proposed at any ordinary meeting, and 
balloted for at the next; that, with regard to a member of her 
Majesty’s Privy Council, he might be proposed at any ordinary 
meeting by means of a certificate prepared in accordance with 
chap. I. Sect. iii. of the Statutes, membership of the Privy Council 
l>eing the only (lualification stated—the certificate being, with the 
Society’s permission, suspended in the meeting-room till the 
day of election, which should fall on the third ordinary meeting 
after suspension. 

Having regard to the eminent services to the State which 
have been rendered by Privy Councillors, and to the fact that all 
peers who do render such services are habitually enrolled on the 
list of Privy Councillors, it was believed by the Council that the 
effect of thus limiting the privileged class would be that the 
doors of the Society would remain open to all such peers as 
desire and deserve admission, but who have not the ordinary 
qualifications fur fellowship ; while all such peers as might ap¬ 
pear with claims which compete with those of ordinary can¬ 
didates would prefer owing the fellowship to their qualifications 
rather than to their birth. 

The Council liopes that by this means the so-called privileged 
class will be reinforced, and that statesmen who may have con¬ 
sidered themselves ineligible through want of purely scientific 
qualifications, or who have hesitated to offer themselves from the 
fear of interfering with the scientific claims of otliers, will in 
future come forward and recruit our ranks. 

A passing notice of the manner of proposing candidates for 
the ordinary class of fellowship may not be out of place. 
Theoretically this is done by a Fellow who is supposed to be a 
friend of the candidate, is versed in the science on which his 
claims are founded, and is sati>fied of his fitness in all respects 
for fellowship. It is most desirable that the Fellow who pro¬ 
poses a candidate should take upon himself the whole duty and 
rcsponsibdity of preparing the certificate, should sign it first, 
and himself procure the signatures of other Fellows in whose 
judgment of the candidate’s qualifications the Council and the 
Society may place implicit confidence. It is unsatisfactory to ' 
see attached to a candidate’s certificate an ill-considered list of 
signatures, whether given from personal or from general know¬ 
ledge ; and the happily rare practice of soliciting signatures 
and support, directly or indirectly, by the candidate himself, 
cannot be too strongly deprecated. For obvious reasons the 
president, officers, and other members of the Council have 
hitherto during their periods of office abstained from proposing 
a candidate of the orciinary class, or from signing his certificate, 
but have not withdrawn their signatures from certificates sent in 
before they took office. The Council and officers will probably 
nut feel the same objection to signing the certificates of candi¬ 
dates of the privileged class, as these will nob be selected for 
ballot by the Council, but will be elected by the Society at 
large at their ordinajy meetings. 
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In carrying on the business of the Society the Council is much 
indebted to committees appointed annually for special purposes, 
or to whom an occasional question is referred. The annual ap¬ 
pointments include the Government Grant, the Library, theSoir^, 
and the Acton Estate committees. The temporary committees 
of the past year have been the Circumnavigation, the Transit of 
Venus Expeditions, the Arctic, the House, the Brixham Cave, 
the Privileged Classes, and the Davy Medal committees. Besides 
these there are two permanent committees, the Meteorological 
and the Scientific Relief, to which fresh members are appointed 
as vacancies occur. From these designations, it will be under¬ 
stood that some of the committees have been occupied with 
questions connected with the Government service, while others 
have devoted themselves exclusively to the business of the 
Society. 

1 shall now mention such of the labours of these committees 
as seem to be most worthy of your attention. 

The Meteorological Committee of the Board o f Tr(uh\ as it 
ought to be called, discharges in all respects the mo'^t arduous 
and responsible duties of any, controlling as it does the whole 
machinery of the British Government for the making, register¬ 
ing, and publishing of especially oceanic meteorolugical phe¬ 
nomena throughout the globe. 

The primary purpose for which this and all similar offices were 
established was the acceleration of ocean passages fur vessels by 
an accurate investigation of the ])revalcnt winds and currents. 
In other words, their great object is to aid the seaman in w'hat 
CiqH. Basil Hall called “ one of the chief points of his duty ’*— 
namely, “to knowwdien to find a fair wdnd, and when to fall in 
with a favourable current.*’ The first impulse to the formation 
of an office for this purpose was given by the late General Sir J. 
Burgoyne, who in 1852 stjirted the idea of land observations to 
be carried out by the corps of Royal Engineers. 

Shortly afterwards our Government corresponded with the 
United States Government on the subject of co-operating in a 
scheme for land observations, which was followed by a sugges¬ 
tion on the part of America that the operations should be ex¬ 
tended to the sea. 

'rhe correspondence was referred to the Royal Society, which 
warmly approved the scheme of sea observations, but saw many 
difficulties in carrying out that for the land. The Brussels Con¬ 
ference followed in 1853, when representatives of most of the 
maritime nations assembled and adopted a uniform plan of 
action. Soon after this. Lord Cardwell, then Tresident of the 
Board of Trade, established the Meteorological Department of 
that office, and placed the late Admiral Fitzroy at the head of 
it—ihe Royal Society, at the request of the Government, sup¬ 
plying copious and complete instructions for his guidance, w hich 
wtre drawn up mainly by Sir Edward Sabine. Admiral Fitz- 
roy’s zeal and his great labours are known to all ; lie worked 
out the system of verifying and lending instruments, planning 
suiveys, registering observatiums, publishing results; and, lastly, 
himself originated the plan of predicting the weather, and estab¬ 
lishing storm-signals at the sea-ports along the coast. 

On Admiral Fitzroy’s death in 1865 the Royal Society was 
again consulted as to the position and prospects of the office. 
Its report, which did not differ materially from that of 1855, was 
in 1866 referred to a committee, composed of a representative of 
the Board of Trade, of the Admiralty, and of the Royal Society. 
This committee supported the previously expressed views of the 
Society, and suggested the placing of the office un{ler efficient 
scientific Bupcriiitendence ; upon wh’ch the Society, in the same 
year was requested by the Government to undertake the sujier- 
intcrldence of what had been the Meteorological Department of 
the Board of Trade, To this request the Coimcil of the Society 
so far acceded as to nominate a committee of eight Fellows 
(subsequently increa«;cd to ten) to undertake the entire and abso¬ 
lute cmitrol of the office ; and a parliamentary grant of 10,000/. 

per annum w^as provided to roaintain it. , ,, , 

This is in brief a history of the connection between the Royal 
Socielyand the Meteorological Office on the one hand, and between 
the office and the Government on the other. It is a very 
anomalous position, and has been greatly misunderstood. It has 
led to the misconception on the part of some that the Society 
controlled the office, and by others that the Government (Board 
of Trade) controlled it, and by more that the annual grant of 
ic 000/. is made to and in support of the Royal Society, or of its 
ow-n objects, Vhercas the grant is paid direct to the director of 
the office as soon as voted. The Society’s action is confined to 
the selection of the committee, which superintends the office, 
while the Board of Trade, leaving to the committee the details 


of their operations, exercise only a general control The bbOdlS , 
of the committee are entirely grafiiitous; and no part of the 
10,000/. is touched by them or by the Royal Society. 

I believe there is no parallel to such an organisation as this in 
any other department of the Government. It has its advantage 
in .securing to the office absolute freedom from that disturbing 
element in the public offices, that their heads arc chosen partly 
on political grounds and change with every Government, and its 
disadvantage in wanting the support of direct Government 
authority and prestige. Hitherto* owing to the care of the 
committee, wdiich meets almost weekly, to the zeal and efficiency 
of the director (who is also secretary to the committee) and of 
the M arinc Superintendent, it has worked well. Into Us working 
it is not my purpose to enter; its efficiency and value are fully 
acknowledged by the public. No more practical proof of this 
can be cited than the general desire, supported by memorials 
presented to Parliament, for the restitution of the stotm-signals, 
which were discontinued after Admiral Fitzroy's decease, on the 
ground of their trustworthiness having been called in question, 
it is no little testimony to the foresight of that zealous officer 
that they arc not only now re-established and in full working 
order al 100 stations on the coast of Great Britain, but that the 
very warnings issued from Paris to the coast of France by the 
Government of tf at country are actually sent to Paris from the 
Meteorological Office in London. The same warnings are trans¬ 
mitted along tile whole Euroiiean coast, from Norway to Spain; 
and the system has been extended to Italy, Portugal, and 
Australia. 

The Kew Observatory, which is used also as the central 
observatory of the Meteorological Committee, is supported by a 
grant from that committee, and by the inunifiLcnce of our 
Fellow, Mr, Gassiot, who has settled on it a fund which pro¬ 
duces 500/. a year for the carrying on of observations chiclly 
magnelical. 

The Ci 7 Cumua 74 e^alion Commiitee. —The scicniific results of 
the Challenger I^xpedition have far exceeded our most sanguine 
anticipations. The 'renipcrature Survey of the Atlantic may, as 
Dr. Cariiciilcr informs me, be truly characterised as the most 
inijiortant single contribution ever made to Terrestrial Physics, 
presenting as it does the whole llicnnal stratification of" an 
oceanic area of about 15 million square miles and with .an 
average depth of 15,000 feet. Nor are the results of the Pacific 
Survey less im])ortant. Sonic of these were laid befoic you at 
our inccting of the 26th iiist. in Prof. Wyville Thomson’s “ Pre¬ 
liminary Notes on the Nature of the Sea-Bottom in the South 
Sea,” which reveal the existence of hitherto unsuspected pio- 
cesscs of aijuenus metamorjdiisin at great depths in the ocean, 
and throw an entirely neiv light nyioii the geological problem ol 
the origin of “azoic ” clays and schists. 

Valuable papers on new and little known marine animals have 
been contiibuted to our Transactions and Proceedings by Mr. 
Willemdes-Suhm, Mr. Moseley, and other members of the 
civilian scicniific staff of the Challenger ; and fi number of the 
Journal of the Linnean Society is devoted to the botanical 
observations and collections made by Mr. Moseley during the 
course of the voyage. 

7 'ransU'Of-Venus Commilttc .—Upon the representation of 
your Council, her Majesty’s Government has attached naturalists 
to two of the astronomical expeditions sent out from this country 
to observe the Transit of Venus. The stations selected were 
the two most inaccessible to ordinary cruisers, and at the same 
time most interesting in regard to their natural productions— 
namely, the island of Rodriguez in the Mauritius group, and 
Kerguelen’s Land in the South Indian Ocean. 

The objects and importance of these appointments were laid 
before the Government in the following statement:— 

“ It is an unexplained fact in the physical history of our globe 
that all known oceanic archipelagos distant from the great con¬ 
tinents, with the sole exception of the Seychelles and of a 
solitary islet of the Mascarene group (whidi islet is Rodriguez), 
are of volcanic origin. According to the meagre accounts 
hitherto published, Rodriguez consists of granite overlaid with 
limestone and other recent rocks, in the caves of which have 
been found the remains of recently extinct birds of a very sin¬ 
gular structure. These facts, taken together with what is known 
of the natural history of the volcanic islets of Mauritius and 
Bourbon to the west of Rodriguez and of the granitic archipelago 
of the Seychelles to the north of it, render an investi^tion of 
its natural products a matter of exceptional scientific interest,’ 
which, if properly carried out, cannot fail to be productive oi 
most important results. 
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Aa regards Ken^en*s Land, this large island (loo by 50 
miles) ivas last vi^ted in by tlte Antarctic Expedition undtr 
Sir James Ross» in mid-wkiter only, when it was found to contain 
a seanty flora of flowering plants, soine of which belong to entirely 
new types, and an extraordinary profusion of marine animals and 
plants of the greatest interest, many of them being rcpresentaiivcs 
of north-tempeiate and Arctic forms of life. 

wiU no doubt visit Kerguelen's I^and, 
and collect largely ; but it is evident that many years would be 
required to ob&in even a fair representation of its marine pro¬ 
ducts ; and though we are not prepared to say that the scientific 
objects to be obtained by a naturalist's visit to Kerguelen's I^and 
are of equal importance to those which Rodriguez will yield, we 
cannot but regard it as in every respect most desirable that the 
rare opportunity of sending a collector to Kerguelen’s Land 
should not be lost" 

I may further state as a matter of great scientific interest, that 
Rodriguez contaihs the remains of a gigantic species of land- 
tortoise allied to those still surviving in some other islands of the 
Mauritius group, and diat the nearest allies of these are the gigantic 
tortoises of the Galapagos Islands in the opposite hemisphere of 
the globe, as one of our Fellows, Dr. Gunther, has shown in a 
pdper read last session to the Society. Very valuable collec- 
tibns of these fossils have been made by Mr. Newton, the 
Colonial Secretary of Mauritius, during a brief stay which he 
was enabled to make in Rodriguez; but the materials are far 
from sufficient for obtaining all the information we want. 

In accordance with your Council's recommendation, the 
Treasury sanctioned the appointment of four naturalists—three 
to Rodriguez, and one to Kerguelen’s Land. Those sent out 
to Rodriguez are :—Mr. 1 . B. Balfour, son of Prof. Balfour, of 
Edinburgh, F.K.S., who, besides being educated as a botanist, 
has worked as a field geologist in the Geological Survey of 
Scotland ; he is charged with the duties of botanist and geolo¬ 
gist ; Mr. George Gulliver, son of one of our Fellows and a 
pupil of Prof. Rolleston, in Oxford, who goes out os aatu- 
ralist; and Mr. H. H. Slater, who has had great experience 
as a cave explorer, and who will devote his attention especially 
to the collection of fossils. 

The Kerguelen's Land duties are undertaken by the Rev. 
A. E. Eaton,! M.A., a gentleman most favourably known as 
an entomologist, and who had made very important collections 
in Spitzbergen, which he visited for the purpose of studying its 
fauna and flora. These gentlemen had, by the last accounts, 
all proceeded to their destinations. 

(Ti? be continued.) 


FRENCH ACADEMY OF SCIENCES.^ ANNI¬ 
VERSARY MEETING 

T HIS Anniversary took place on the 28lh December, the 
president being M. Faye, who delivered an able address, 
giving some interesting details as to the history of the prizes 
offered for competition by the Academy. 

One of the first ever offered was a sum of 4,000/. given by 
Philippe d'Orleans, then Regent of Franqe, in 1716, to be 
awarded to the person or persons who should invent a method of 
determining longitude at sea. This handsome sum was not 
awarded to anyone up to 1793, when the Academy was sup¬ 
pressed, M. de Choiseuil, French Ambassador to England, 
having made fruitless exertions on behalf of Harrison, the well- 
known chronometer maker, in 1763. 

A circumstance connected with these old prizes is worth noting. 
La Condamine, about too years ago; offered a prize for an essay 
on the question ‘•why so many differences of colour were noted 
between the male and female livery in quadrupeds as well as in 
birds." The question being deemed useless, the money was not 
accepted by the Academy. 

In the last century almost all the prizes were won by Euler 
and Bernouilly, but now scarcely any of the prizes, amounting 
to 160/., are awarded; sometimes nobody competes for them. 

Although the distribution this year is both for 1872 and 1873, 
only two of the competitive prizes have been taken, one for 
1873 by M. MiSscart, professor in the College de France, for a 
paper ontbetoodifleation which the light of the sun undergoes in 
consequence of the motion either of the sun or of the earth. 

Mascart failed to observe any modification, but the prize was 
giteu to him owing to the care and ingenuity displayed in his 
experiments. One prize was also won by M. Balbraiu fut a 
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paper on the reproduction of animals that present parthano- 
genetic phenomena. 

The proceeds of the 4,000/. offered by M. Breaut to the 
person who should discover a cure for the cholera was divided 
between several partly successful essayists for 1872 and 1S73, 
but it is not likely that the sum itself will ever be parted with 
by the Academy. 

The prizes offered for general excellence or voluntary work on 
a certain subject have been a great deal more fortunate, so that 
the .method adopted by the Royal Society promises better 
results than the old academical competitive system, even in Paris. 
The Plainly prize of I20t. for the best paper on the improve¬ 
ment of steam navigation was gained for 1872 by M. Zaurines, 
who has carefully investigated propulsion by the Archimedeaii 
screw; in 1873 by M. Bertin, for a paper on the best.method 
of ventilating steamers. 

The Lalande prize in astronomy has been gained for 1872 by 
the brothers Henry for the discovery of a number of small 
planets at the Paris Observatory, and in 1873 by M. Coggia, of 
the Observatory of Marseilles, for his discoveries among comets. 

The Poncelct prize has been given for 1872 to M. Mannheim 
for the general excellence of his geometrical disquisitions, and in 
187 3 to Sir W. Thomson for his magnificent works on the 
matli#natical theory of electricity and magnetism. 

'Phe'Godard prize for 1872 has been awarded to Dr. Pettigrew 
for his work “ On the Muscular Arrangements of the Bladder 
and Prostate, and the manner in which the Ureters and Urethra 
are closed.” ^ 

The aggregate sum to be awarded yearly, exclusive of the 
Breaut prize, 154,400/., and*the number of prizes nineteen, only a 
few being for subjects specially proposed by the Academy. The 
competition is open to all nations. The names of com^ietitors 
must be placed in sealed envelopes, which are opened only in 
the case of those who succeed ; but, except in the case of prizes 
given for general excellence, papers must be written either in 
Latin or in French. 


SCIENTIFIC SERIALS 

yahrhttch der k.k. ^t^eolo^ischen RdchsanstoH. Band xxiv. 
Nos. I and 2.— The first article in No. t is by Dr. A. Redten- 
baclitr, and treats of the stratigraphlcal relations of the mesozoic 
formations as developed in the district of near Hieflau. 

The second paper, by Dr. C. Doclier, gives fto ne account of the 
Siebenburgischen metalliferous mountains. The district de- 
scril>ed lies south of the river Arranyos, between Offenbinya 
and Bistra, os far as the Maros. The formations developed in 
this district consist of (l) crystalline, metamorphic, and eruptive 
rocks (gneif.s, crystalline limestone, granite, diorite, syenite); 
(1) Jurassic and cretaceous (limestone, nieliphjre and augite 
porphyry, sandstone, chalk, &c.); (3) Tertiary (comprising, 
besides various fossiliferous deposits, such igneous rocks as 
horiibleride-andesite, augite-andesite, basalt) ; (4) alluvium. 
A sketch-map accompanies Dr. Doelter’s communication.— 
Herr K. Homes contributes a paper entitled “Tertiary Studies,” 
in which he gives an account of the mollusca met with in various 
Tertiary de]>osits (as at Klscheneff, Jenikale, Ac.) A number 
of the species described are new to science. Four excellent 
plates illustrate the paper,—Dr. E. Mojsisovic^, whose coniribu- 
tions to the Jahtbuth are both frequent and valuable, gives us 
a long paper on ihe Triassic period in the E»st Alf^s. lie dis^ 
cusses the distributfon of the Triassic fauna, and shows thd the 
formation itself may be divided into zones, each characterised 
by certain well-marked species; fuirther, he describes at length 
the nature of the deposits, and points out that the trias is 
characterised throughout by the constant ptesence of poorly 
fossiliferous limestone and dolomite and richly fossiliferous marl 
and calcareous marl.—The only geological paper in No. 2 one 
by Dr. Guido Stache, On the paloeozoic regions of the^'East 
Alps. The author describes in considerable detail the structure 
of the rock-masses forming the Alpine landu of Austria, and 
gives a coloured geological map of the teglona described, and 
two plates of horizontal sections.—Amongst the mineralogical 
papers accompanying these numbers of the Jalu’huh may be 
noted one by Dr. Doeller, On the trachyte of the Siehenbiirg- 
ischen metalliferous mountains, in which a nnmter of analyses 
are given.—Herr Kalkowsky furnishes an account of the miao- 
scopy of the felsite and pechstein of Saxony.—A new mineral 
(Lttdwiglie) from Banat is desterilied by TsdiermahJ; and a 
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NATURE 




Report of the volcanic eruptiona and earthquakes that took place 
during last year, is given by C. W. Fuchi, The latter author 
furtiishes a translation from the Swedish of Nauckhoff^s paper 
On the occurrence of native iron in a basalt vein at Ovifak, in 
Greenland, in connection ^With which we note also a paper by 
the editor (Tschermak) On the meteorite-hnd in Greenland, 

Astronommhe NachricKtm^ No. 2015, contains a detailed state¬ 
ment of observations made at Washington by Cleveland Abbe 
on the position of Coggia’s comet, together with the form of the 
tail, its length, and other details.— Y, Tietjen gives elements of 
Dr. Paliser's planet (139), together with an cphemeris for 
November and December. 

Memorie della Sodeta devli Spettroscophti -Father 

Secchi sends an account of his observations on the solar eclipse 
of October last. He observed the contacts of the limbs of the 
sun and moon by the spcctroscojiic method, and discusses its 
advantages over llie ordinary method with the simple telescope. 
—The same author sends drawings of the chromosphere from 
December 26, 1873, to August 2, 1874, and he remarks on the 
continual diminution in the frequency and height of the promi¬ 
nences in accordance with the diminution in number of sun-spots. 
The sun appears to have been seen, on an average, rather ottener 
than every other day. 

Annuli di Chcniica applicata alia Medidna, vol. li\ , No. 3, 
September, opens with a paper in the Phannaceutical Section 
by Prof. Uorsarelli, of Turin, entitled General and Compara¬ 
tive Study of the Pharmacop(»'ias of bairope and America.*^—In 
the same section is a p.-iper by Dr. <Girard, On protoxalate of 
'iron, and one by Leger, tJn a tartrate of inagnchiuni lemonade. 
—In Hygiene there is a pajicr by Cunningham, On the micro¬ 
scopical examination of the air. — Drs. Lanzi and Terrigi commu¬ 
nicate a paper to the l^athological Section, on palustrine 
miasma. 

SOCIETIES AND ACADEMIES 

London’ 

Linnean Society, Dec. 17.—Dr. Allman, president, in the 
chair.—The l^residcnt read a paper on the Diagnosis of new 
(jenera and Species of 1 lydroids. Several very interesting col¬ 
lections of llydroida had recently been placed in the authgi’s 
, hands for determination. * One ol the most important of these Is 
from the zoological museum of the University of Copenhagen, 
and consifits entirely of gyinnoblastic forms obtained, from various 
jiartB of the world, but principally from the Scandinavian shores. 
The author is indebted for it to Prof. Liitkcn, of the Univei.sity 
of Copenhagen. Another collection, consisting of calypto- 
^ blastic forms, was made in the Japan seas by Ca(»l. St. John, 
of H.M.S. Sylvia, and sent to* the author for determination 
by Mr. J. Gwyim JcflTieys, by whom it is dcstinerl for 
the British Museum. For another valuable collection, con¬ 
taining many new .species, tlie author is indebted to Mr. Busk ; 
while a collection, liehniging chicily to the family of Tdumula- 
rida?, M'as made V>y Mr, lloldsworth in Ceylon, and contains 
several curious fbriiis \ and, lastly, for a small collection from 
the shores of Spit/bergen, the author is indebted to the Bev. 
Mr. I^Aton, by whom it was obtained during a recent yacht 
voyage to that rtgion. Among llie new species from the Cojicn- 
hagen Museum, one of the most interesting is a Ilydractinia, 
from Spitzbergen. It is distiiiguishtd from//i ivof our 
own shores by its nearly smooth spines, but more especially by 
the peculiar condition of it.s gonosome, the blastoslyles being 
destitute of the capitulinn which forms so cliaracteristic a fcalure 
in //. echtuaUi, while each carries only a single spherical sporosac 
of comparatively enormous size. He proposes for it the name of 
//, nwnocarpa, Thft same collection contains a new Cladoco- 
rynr, the second species as yet discovered of this remarkable 
Mr.us. It was found attached to GuU-weed, and is especially 
mteresting in being provided with its reproductive zooids, struc: 
turcs hitherto unknown in the genus. These are developed among 
the tentacles, and are almost witlnmt doubt meduxiform, though 
this l>oint cOuld not be determinw .1 with absolute certainty. For 
the new species the name of C. pela^ica was proposed. Anotlier 
hydroid from the same colLection was a heautifiU Aanaltheea, a 
#cnus nearly allied to Corymorpha. It was obtained from Ice- 
toftd. One t»f its most striking features consists in the great len^ 
of ila proximal tentacles ; these are nearly as long as the entire 
Stem round which, in the living aritral, they niu«t have burg 


down in the fom of a graceful inveitid tassel of flexile filaments 
subject to the impulse of every passing current of the surround* 
ing water- The name of A, ulmdka was proposed for it. The 
Japrn collection contained, among other interesting spacies, 
a Campanularia, remarkable for the eompatatlvdy enormous 
size of ita cups, which exceeded by shout five times tlmdimeniimis 
of those of the largest British species. It was named C. grmdk. 

This collection contained also a beautiful Thuiario, for which 
the name of T. coronala was proposed, and in which the female 
gonangium or receptacle for tho ova was crowned by about nine 
very long bifurcating hollow spines, which formed a cage«llkc 
chamber into which the ova subsequently passed. An exten* 
sion of the camosarc is continued from the enlarged summit of 
the blastostyle or fleshy columnar axis of the gonangium through 
the w'hole length of the spines ; and as the blastostyle must be 
homologically regarded as a hydranth arrested and adapted to 
functions connected with reproduction instead of nutrition, the 
author looked upon the spines as representing the tentacles of a 
hydranth which had lost ihetr prehensile functions, become 
clothed with chilinc, and adapted to the protection of the ova 
during an early period of their development. Mr. Busk*s collectton 
contained many beautiful new species of calyptoblastic hydroidi*. 
Among these was a Scrtularella, whose tubular hydrothecse, free 
from the stem in nearly their entire length, were deeply cleft at 
their distal ends, in the manner of a mitre. For this curlOus 
species the name of S. epi^copus was proposed. A new genus, 
under the name of Gcmmintlla, was constituted for a sertularia- 
like form, in which the hydrothecte, instead of being situated on 
the opposite sides of the stem, were all brought to the front of 
the stem, and there became adnate to one another in pairs. A 
beautiful Thuiaria, with a remarkable dicholomous ramification 
of the main stem, and with the goiiangia situated in the axils of 
the branches, presented a striking resemblance to the inflores¬ 
cence of certain common caryophyllaceous plants, and was 
named 7\ Cerastuan. Mr. Holdsworth’s collection, made on the 
coast of Ceylon, contains some very remarkable species. Among 
these is a magnificent riumularian of the Aglaophenkn type, 
rendered striking by the great length of its mesial iiematophores, 
and by the presence of two very long divergent teeth which pro¬ 
ject from the margin of the remarkably patulous hydrothscce. 

The species grows in the'form of crowded tufts of !>eautlfully 
graceful plumes. It would seem to belong to the group which 
Kirchenpauer places in his sub-genus Makroryncliia, and the name 
of Makrorynchia insi^nis is now proposed for it; but as no gono¬ 
some lias as yet been found in any of the sn.’clmens, the generic 
name is only provisionally .assignetl to it. For another beautiful 
form from the same collection the author has constituted a new 
genus under the name of laxelhu Its liydrothcca? and nemato- 
phores are formed on the type of those of the genus Agiaophe- 
nia, but its gonopliores are not protected by corbulai, and its 
ramification presents the peculiarity of being doubly pinnate, so 
that it represents in the Aglaophenia section of the Plumularidse 
a form which in the IMumularian section is represented by the 
genus Diploi)teron, a germs recently constituted by the author 
for one of the deep-sea hydroids of the Fonupine Exploring 
Expedition. The name of laxdla eximia is ojisigned to the 
]>resenl species, which grows in dense tufts to the height of about 
a foot. In Mr. Platon’s collection, from Spitzbergen, the only 
well-preserved hydroid is a Utile Sertuloria with regularly p n- 
nate ramification, elongated hydrothcese, and a long ovate gonan- 
gium curiously constricted near its middle. The author gives it 
the name of A. arctica. 

Geologists* Association, Dec. 4.—Henry Woodwanl, 
F.R.S., president, in the chair .--1 )r, W, B, Carpenter, F.R.S., 

On the conditions which determine the presence or absence of 
animal life on the dc^p-sca bottom. 

Kdinuuroh 

Royal Society, Dec. 21.—Prof. Kelland, vice-presideiit, in 
the chair. —The following communications were read Remarks 

on the great logarithmic table computed at the Bureau dn Cadastre 
under the direction of M. Prony, by4lfr. Edward Sang.—On 
the elimination of a, J 9 , 7, from the conditions of integrabi&ty 
of S. Ua8p, S. U^dp, S, UySp, by M. G. PJarr, Commuoi-/ ./ 
cated by Prof, Tail.—The development of the ova and strUc-, ' ' 

ture of the ovary in the Mammsdio, by James Foults» H.D. .. / 
Communicated by Prof. Turner.—Mathematical Notesj, by Prof , . 
Tail;—(i), On a singular theorem given by Abel; 
equipotential'surfaces for a straight wire; (3), Oh a 
principle in Statics, 
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Manchester 

and Philosophical Society, Dec. i.—Rev Wm. 
(Milled, M« A., vioe-ptesulent, m the diair >-Soine doubts in re- 
M^tothAbwof thediffUfdiOiiofgases, by Mr. H II Howorth. 

t)ce. f5.^Mr« Edmed Shundfc, h.RS, pie&ident, m the 
dudr.'^Eev. Wm. Gsskell^ M. A., read an interesting account of 
Horrodca and Crabtroe^a observations of the Transit of Venus in 
X^$ 9 » phtilished in die Annual foi 1760 —Some par- 

denials t%$pecttng the negro of the neighbourhood of the Congo, 
West AfUeS, by Mr, Watson Smith, h C S —Analysis of one 
of the l^friar tdineml waters, by Mr Thomas Cainelley, B Sc 
Communicated by Prof. II. £ Roseoe, h.R.S 


Glasgow 

Geological Society, Dec 15 —Mr lohn \oung, I S , 
vice-president, m the c^ii - Mi James Ntilson, jun , evliibitcd 
a sdection of fossils from the Irish and Scotch limestone beds, 
and read a papei on the Ainiagh limestones, and their eqiiiva 
lents m Scotch stiata —Mr Jcunts Dairon read a pipci on the 
graptolites of the Upper Llandeilo locks of the south of Scot¬ 
land. Mr Don on described moie psi ticularly the following 
forms. CUmaco^rapsus Urtitus ultis, Didym ^fap\u^, Duano^ 
prapsus^ and Platro^tapsus, jiomting out the characteristic 
Teatures of each, and indicaung their range in the rocks of the 
formation* and the beds in which they sevtially occui most 
abundantly. The paper was illusirated by drawings and by a 
beautiful collection of specimen^ 


Bos ION, U S 

Society of Natural History, March 18 —The ]ircsident 
in the chair - I)r Samuel Kneeland read a papci illus¬ 
trated by diagrams and specimens, on the cvidenci for an I 
against the so-called sea-serpent He thought a cireiul weigh 
lug of the evidence showed that such *10 iniinal is not a 
aoolugical absuidity, and that from p il euntulogy (if wc dis 
card the testimony of many credible wjtncssts) we imy even 
conclude that 11 is a possibili y—and, he believed, a prolnbihty 
—that some form, intermediate lietween the niiriu i uuns of 
the Secondary and the elongated cetaceans of the leiliiiylus 
come down to the piescnt epoch, and will cventu illy come undci 
the notice of naturalists, and prove, in this as 111 111 iny other 
caae<, that widely s]>r(ad popular beliefs in iiatmal liistury, espe- 
aally when firoiessing to rest upon credible testniiony, have 
gcneially for then foundation some poiuon of scientihc truth 
He believed then weie at least two spcciis of the creature 
(which he styled Rremothenum), one in the noithem and anothei 
in the southern ocean—Notes on Dphidiid c and i lensfciio c, 
With descriptioiLS of new sptcics fium America and the Mcditu- 
ranean, by F. W Putnam 

Paris 

Academy of Sciences, Dec 21 M Ph my in the chan — 
The following papers were read New thcoiv of the motion 1 f 
the planet Neptune, remarks on the tnemlh of rhe the tuts 
of the eight principal planets, Mercury, Venus, ihe 1 arth, Afirs, 
JupUer, Saturn, Uranus, and Neptune , by M It Vetricr I lie 
laper presented completes a work commenced on Sijitcinber 
Itkhf 1830—New theorems on aenes of similar tnangics, by 
M Chasles—On the limited oxidation of the hydro cirbons 
amylene , by M Bcrthelot 1 he authoi employs a solution of 
chromic acid as the oxidizing agent llydiide of .imylcne yields 
valerianic acid Amylene when nuxtd with water and iicated 
with the mixture yields a nnxtuie of all the fatty acids from 
formic to valenanic—the lattei and acetic aci 1 being formed in 
the greatest proportions —New documents on the flora of New 
Caledonia, by M Ad Bron^iart—On the carpellary theory 
according to the Liliacece, by M A P recul —The Laboratory of 
Expenmental Zoology at RoscufT, b> M H dc Lacaze-Duihters 
The author gives a detailed account of this valuable establish¬ 
ment.—Micrometnc measurements of the tnple star Cancri, 
by M. Otto Stmve —Report on a memoir by M Sorrau, entitled, 
Theoieucal researches on the efftets of gunpowder and explo¬ 
sive sttbstancesr/’ by the Commissioners, MM. Morm, Iresca, 
Berthdot, and Resd —On an appaiatus for measuring gases m 
igdnatxid analyses or ^as h^dfomeltfr^ by M E J Maumenc — 
Observations concerning a recent communication by M A 
(^mn on the degree of pxccision of Foucault's method for 
mesaurlng the velocity of 1 ght; a letter from M Lissajous to the 
peipi;l«|^^ secretary The writer gave the following extract from 
Foacam ic contradiction to M Cornu’s statement that the for¬ 
mer bhAnlteabdlmdtbhaong an indetcTmiiiate approximation 
** IneeimiMl IWI the length of the luminous path and apply- I 
io the me.a.4Uicin.nt of fhc time, I obtained 


determinations pf whidi the eatreme variations do llot eaoMd 
and which combihed by the method of means rapidly 
senes which agaee nearly to ”—On the pyruvic nrmes» 

synthesis of parabanic acid, by M, £. Gnmaux This acid has 
been obtained by the action of bromine and water on knononitro- 
pyruvic ureide — 

CiUaCNOJO^ +6Br+n80 = CBraNOa-f-CjHjN^Os-f- sHBr. 
On a fragment of cramum seemmg to indicate that trepanning 
might have been employed among the Celtic people, by M K 
Robert —M Dumas read a telegram from M Fleunais relating 
to the transit of Venus —Installation m Campbell's Isle of the 
expedition sent to obseive the tiansit of Venus , a letter fuim 
M. A Boquet dc la Grye to M Dumas —letter to the perpetual 
secietaiy on the subject ot the obelisk raised at Montmartre m 
1736 for the fixing of the meruhan of Paris, by M F Lock — 
On the hist method given by J leubi foi the integration of equa¬ 
tions to the iiaitiil derivatives of the fust order, by M G. 
Diiboux — Oil the chinges of biilliaiicy of Juj itei's satellites, 
by M C 1 Ummanon —On the inoleeulai eqmlibimm of sold- 
tions of clnonic ahim, by M Lecoq de lloisbaudian —Pre- 
jiaration ol pure nickel salts fioni the niekel of eoinmeree, by 
M A. Knell Aetion of chloiine on pcrbromide of acetyl ^e, 
b) M 1 B uigoin —Toxicologicil scaich for ]>otassium cyat ' 
in jncseiice ol non toxic double c> inides, by M E. ] icquerniu 
Rc^eaulies on the ]>atb dogicil ilbumtns, method ut estiniating 
ilbunitiis, \c , l)y f Ihiot —Auilysis of a incteoiite which fell 
in the proMiict of lluesco, in Spun, by M 1 Pisuii —Obser¬ 
vations lelitnig to the Kodi meteorite, by M Daubree Re¬ 
scan bes on tl c ill idifications which the i>lood undci goes in its 
])assiRc ibiough the sjilecn, from the doublt point of view of its 
iiclincss 111 red globule^ iiid its respiratory capacity, by MM L 
M ila sc/ and 1 Picaid—Obscivitions made at J^urdeaux of 
two lunai halos cf lem likable iiiti nsiiy on the I5tb and 19th 
of DteciniKr , i lellei fioai M (j Lcspiiult to the picsidexit — 
Dining the meeting M Du Muiicel was elected a free member 
in place o( the Ku M Ruuhn 
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